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EXECUTIVE SUMMARY 
 

The Coldwater River Watershed is located in the southwestern portion of the lower Michigan peninsula. 

The watershed covers approximately 120,737 acres; a majority of land in the watershed, 70.6%, is being 

used for agriculture. Because of the value this watershed has brought to surrounding communities, a 

Coldwater River Watershed Council (CRWC) was formed. This council has performed numerous activities 

in the watershed, including physical repairs and information and education (I&E) activities, through 

collaboration with groups such as Trout Unlimited and the Annis Water Resources Institute (AWRI). On 

August 4, 2008, members of the CRWC met to review a draft of the Coldwater River Watershed 

Management Plan (WMP). They prioritized the actions identified in the implementation schedule and 

provided a summary of the activities that have taken place in the watershed over the years. Quotes from 

the council’s summary are inserted throughout this document to provide a narrative of the successes they 

have achieved. 

 

The Coldwater River Watershed Council began with a few guys who were concerned about 
the future of the river. The first meetings were informal and most of them were held at the 
Shamrock Bar in Freeport. We discussed the problems that had been created for the 
watershed in the past, and then we began to give a lot of thought to the problems it would 
have in the future. 
 

~ Coldwater River Watershed Council, August 2008 

 

A hydrologic model determined that flows from a 4% chance (25-year) storm have increased by a factor 

of two between the years 1800 and 1978. This is attributed to an increase in agricultural land use and a 

decrease in the amount of natural areas. The construction of numerous agricultural drains in the 

watershed likely resulted in the loss of approximately 13,985 acres of wetlands. Based on the model, this 

watershed plan recommends that “detention ponds and other storm water BMPs intended to mitigate 

hydrologic impacts should be designed with a discharge rate of 0.02 cfs/acre or less for a 50% chance, 

24-hour storm in order to preserve fish habitat and stream stability” (MDEQ, 2003).  

The coldwater fishery that this watershed provides is the greatest and most valued asset in the 

watershed. The results of the macroinvertebrate analysis indicate the Coldwater River has better stream 

quality closer to its headwaters than at its mouth. The study indicated a “good” to “excellent” habitat rating 

for the Coldwater River. The biological assessment identified this coldwater fishery as underutilized by 

game fish. Reasons were not documented as to why coldwater game fish were underutilizing the 

Coldwater River. Mr. Gary Mast, a member of the CRWC, collected data to determine if conductivity and 

dissolved oxygen (DO) are possible causes for the poor game fish establishment. Overall, the 

temperature of the Coldwater River seems to be increasing and is a threat to the designated use of a 
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coldwater fishery. Tyler Creek appears to be meeting coldwater fishery standards and Duck Creek is 

borderline, which is a potential threat. 

In 2001, Mainstream Resources’ physical inventory indicated that flashy flows exist and were causing 

damage in the Coldwater River. These sites are contributing 483 tons/year of sediment, 426 pounds/year 

of phosphorus, and 853 pounds/year of nitrogen to the Watershed. Using information about the 

watershed and a soil erosion estimation tool, pollutant loads from cropland yield 37,830 tons/year of 

sediment, 68,093.5 pounds of phosphorus, and 136,516.1 pounds of nitrogen. 

The 2008 MDEQ Integrated Report identifies the Coldwater River and Tyler/Bear Creek as being 

impaired by E. coli (25 miles in the Coldwater River HUC 040500070307 and 11.5 miles in the Tyler/Bear 

Creek HUC 040500070306). Several additional reaches are identified as not supporting other aquatic life 

and wildlife due to other anthropogenic substrate alterations and other flow regime alterations. 

Sampling was conducted in 2005 and 2006 by volunteers to identify the sources of the E. coli and direct 

the implementation of BMPs to reduce the inputs. Results of the sampling indicated exceedances in both 

dry and wet weather conditions; however, wet weather results were much higher overall. 

 

The CRWC prioritized the designated uses by the severity to which they are affected by the identified 

nonpoint source pollutants. The highest priority designated uses of total and partial body contact 

recreation are impaired due to WQS exceedances in E. coli throughout the watershed. The MDEQ 2008 

TMDL list identifies 25 miles of the Coldwater River and 11.5 miles of Tyler/Bear Creek as not supporting 

these uses due to E. coli. 

The designated use of coldwater fishery is threatened where below the minimum standard of DO. The 

MDEQ 2008 TMDL list identifies 7.3 miles of Pratt Lake Creek as not supporting this designated use due 

to other anthropogenic substrate alterations and other flow regime alterations. 

The MDEQ 2008 TMDL list identifies 16.1 miles of Little Thornapple River and Woodland Creek, 

14.6 miles of Duck Creek, 9.1 miles of Tyler/Bear Creek, and 7.5 miles of Clarke and Bunker Drain (and 

its tributaries) as not supporting the designated use of other indigenous aquatic life and wildlife use due to 

other anthropogenic substrate alterations and other flow regime alterations. 

Temperatures in the streams not designated as coldwater streams meet the criteria for a warm water 

fishery, although the MDEQ 2008 TMDL list identifies 14.6 miles of Duck Creek as not supporting this use 

due to other anthropogenic substrate alterations and other flow regime alterations.  

The designated use for agricultural is currently being met, as no impairments of its limited use for 

irrigation, livestock watering, or produce spraying have been identified. The designated use of navigation 
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in the watershed is currently being met, as no large obstructions that might impair navigation have been 

identified. No industrial or public water supply intakes currently exist in the watershed; therefore, these 

are not currently a use.  

Specific sources of bacteria include a lack of manure management practices, unlimited livestock access 

sites, agricultural runoff, failing septic systems, and wildlife. The causes of release of E. coli in the 

watershed include lack of manure management plans, manure management plans that are not enforced, 

improper application of manure adjacent to water bodies, feedlot runoff, inadequate or improper manure 

storage facilitates, improperly designed and maintained septic systems, unknown illicit connections, 

overpopulation of deer and geese, lack of riparian vegetation, and pet owners not picking up after their 

pets. 

The primary sources of sediment for these water bodies are agricultural and, to a lesser degree, rural 

development. Specific sources include streambank erosion, livestock access sites, cropland erosion, 

extensive drainage systems, and storm water runoff. The causes of release of the sediment in the 

watershed include inadequate soil erosion and sedimentation control at road/stream crossing sites, flashy 

flows from changes in land use and lack of storm water storage areas, lack of riparian vegetation, 

unlimited animal access to water bodies, conventional tillage practices on croplands, plowing adjacent to 

water bodies, channelized drainageways, and discharge from impervious surfaces and developed areas. 

Exposed drainage ditches near the headwaters of the Coldwater River are a concern, as they could add 

warmer water to the river system. A lack of BMPs in riparian areas could allow storm water runoff from 

many agricultural fields to have an impact on water temperature. 

Specific sources of nutrients include a lack of manure management practices, unlimited livestock access 

sites, agricultural runoff, failing septic systems, wildlife, storm water runoff, and commercial fertilizer use. 

The causes of release of the nutrients in the watershed include lack of manure management plans, 

manure management plans that are not enforced, improper application of manure and fertilizers adjacent 

to water bodies, feedlot runoff, inadequate or improper manure storage facilitates, unlimited animal 

access to water bodies, improperly designed and maintained septic systems, unknown illicit connections, 

discharge from impervious surfaces, and developing areas. 

The primary goal is to restore its two impaired designated uses: full-body contact and partial-body 

contact. The secondary goal is to improve its threatened designated uses of coldwater fishery, warmwater 

fishery, and other indigenous aquatic life and wildlife. The third goal is to protect the designated uses 

being met of agriculture and navigation, and potential future uses as a public or industrial water supply.  

The CRWC used a comprehensive list of BMPs to identify structural, vegetative, and managerial BMPs 

needed to control nonpoint sources of pollution from areas in the watershed. The CRWC met in July 2008 
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to prioritize the BMPs based on the experience of landowner participation and acceptance of practices. 

Many of the practices were identified in response to the MSU study completed using microbial source 

tracking methods. This study concluded that the majority of contamination was of bovine origin; therefore, 

a priority was placed on practices that addressed manure management.  

The critical areas are where the BMPs will be implemented to address the sources and causes of 

pollutants causing the impairments or threats to the designated uses. The locations are identified by 

subwatershed, community, or specific site as applicable, along with the quantity of the BMP to be 

implemented, such as miles of filter strip or number of communities. Priority areas are the places 

identified for protection to prevent future impacts to water quality. 

The Information & Education Strategy outlines major educational opportunities and actions needed to 

successfully meet those goals of the watershed. The objectives were to: increase public knowledge and 

broaden awareness of the Watershed; educate stakeholders about the environmental impacts of land use 

activities; provide opportunities for comment and participation in implementing the WMP; develop 

partnerships among stakeholders by sharing ideas, resources, and facilitating cooperative activities that 

increase public awareness of watershed management and impact land use policies; and create a sense 

of individual responsibility for the proper use and care of surface water resources. 

 

Monitoring components and criteria to evaluate pathogens, sediment, nutrients, and temperature in the 

watershed are identified. The evaluation criteria are based on the WQS, as determined by the MDEQ, as 

well as indirect quantitative indicators. A strategy for assessing the need for WMP revisions is included, 

which evaluates the success of this management plan and keeps it flexible for unknown future needs. 

 

The total cost of implementing the WMP is $22,345,700 for BMP implementation, $295,790 for I&E 

implementation, for a total cost of $22,641,490. The intent is not to try to implement everything in the 

plan, but for every agency and organization mentioned as a partner in the plan, to review what they are 

responsibility for, and work toward the goals established within this plan.  

 

The strategic plan of the new formed Lower Grand River Organization of Watershed (LGROW) identifies 

LGROW as an umbrella organization under which subwatershed organizations can operate. The LGROW 

will provide the opportunity for subwatershed groups to work together and share information and 

resources to collectively reach the overall goals and objectives of the Coldwater River Watershed. 
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1.0 INTRODUCTION TO THE COLDWATER RIVER WATERSHED 
 

The Coldwater River Watershed is located in the southwestern portion of the lower Michigan peninsula. 

East of the watershed is the City of Lansing and to its west is the City of Grand Rapids. Included in the 

watershed are four feeder tributaries: Pratt Lake Creek, Tyler Creek, Duck Creek, and Little Thornapple 

River, also called primary tributaries. The Little Thornapple River is the headwaters of the Coldwater 

River. Tyler, Duck, and Little Thornapple, as well as the main body of the Coldwater River were studied 

for the development of this management plan. The main body of the Coldwater River, from the 

Thornapple River upstream to M-43, is classified as a coldwater fishery. The Coldwater River, Little 

Thornapple River, Tyler Creek, and Duck Creek primarily have average coldwater temperatures. The soils 

of the watershed can be generalized as sand based and easily moved. The hydrology of the watershed 

has been greatly affected by an elaborate and effective drainage system (Figure 1). The watershed 

covers approximately 120,737 acres; a majority of land in the watershed, 70.6%, is being used for 

agriculture (Figure 2). There are many agricultural areas in need of best management practices (BMPs) 

for improving and protecting water quality. Improved field drainage has historically been necessary, so 

there are many drains, and much of the river has been channelized, particularly in Ionia County. There 

are few, if any, water storage sites in the watershed. The watershed is a valued resource for recreational 

and educational activities, not to mention the wildlife it contains. The Coldwater River Watershed is home 

to waterfowl, including Wood ducks, and to native wildflowers, such as Virginia bluebells 

(Mertensia virginic), endangered in Michigan since 1999 (Michigan Department of Natural Resources 

[MDNR], 1999). 

 

Because of the value this watershed has brought to surrounding communities, a Coldwater River 

Watershed Council (CRWC) was formed. Members of the council are all watershed residents and 

volunteer their time. This council has performed numerous activities in the watershed, including physical 

repairs and information and education (I&E) activities, through collaboration with groups such as Trout 

Unlimited and the Annis Water Resources Institute (AWRI).  

 

1.1 WATERSHED MANAGEMENT PLAN PURPOSE 
 

In an effort to begin to resolve the most basic problems in the watershed, the watershed 
council commissioned the Water Resources Institute at Grand Valley State University to 
prepare a long-term management plan for the watershed. Public meetings were held, and 
there were special meetings held with people who have a special interest in the watershed. 
Drain commissioners, township officials, and farmers were invited to those meetings, along 
with representatives from federal and state governmental organizations such as the Natural 
Resource Conservation Service, the Department of Natural Resources, and the Department 
of Environmental Quality. Those meetings were hosted by the watershed council and the 
Water Resources Institute. 

 
~ Coldwater River Watershed Council, August 2008 
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The CRWC contracted with Grand Valley State University (GVSU) AWRI in 2004 to develop a Nonpoint 

Source (NPS) Management Plan. The NPS Management Plan was approved under the rules developed 

for the Clean Michigan Initiative (CMI) NPS Pollution Control Grants (Michigan Department of 

Environmental Quality [MDEQ], 2001) and the CMI Clean Water Fund (MDEQ, 2000), using the guidance 

of, Developing A Watershed Management Plan For Water Quality – An Introductory Guide 

(Brown, et al, 2000).  

 

The following Coldwater River Watershed Management Plan (WMP) is a revision to the Coldwater River 

NPS Plan previously submitted to the MDEQ by GVSU AWRI. 

 

This revised WMP was created to fulfill the nine minimum elements required by the United States 

Environmental Protection Agency (USEPA) for all watershed projects that are funded under Section 319 

of the Clean Water Act. The elements include: 

 

1. An identification of the causes and sources that need to be controlled to achieve the load reductions 

estimated in the WMP. 

2. An estimate of the load reductions expected for the management measures. 

3. A description of the management measures that need to be implemented to achieve load reductions. 

4. An estimate of the amounts of technical and financial assistance needed to implement the WMP. 

5. An information/education component. 

6. A schedule for implementing the management measures. 

7. A description of measurable milestones for determining if the management measures are being 

implemented. 

8. A set of criteria that can be used to determine whether load reductions are being achieved over time. 

9. A monitoring component to evaluate the effectiveness of the implementation effort over time. 

 

The Clean Water Act Section 319 project’s goal was to monitor Escherichia coli (E. coli) in the Coldwater 

River Watershed to locate and eliminate the sources of pathogen contamination. The WMP includes 

recommendations to address E. coli and other pollutants and is intended to be used by watershed 

residents, recreational groups, community planners, and other decision-makers and entities that have an 

interest in the watershed.  

 

1.2 PUBLIC PARTICIPATION 
 

In October of 1997 the structure of the watershed council was in place. A board of directors 
was chosen and officers were elected. Those officers proved to be a stubborn bunch who 
held the organization together with a lot of determination and a little bit of their own money. 
At that time our treasurer’s report usually ended with a bottom line of fifty dollars or less. We 
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received free legal assistance and advice when we sought to become a legitimate non-profit 
corporation, but the process still took more than a year. Some of the board members at that 
time became discouraged and left and we often had trouble filling the empty seats. Like 
most watershed councils that start out while their watersheds are still in good condition, we 
had a hard time getting people interested in what we were trying to do. It is generally easy to 
get people involved in a time of crisis, but difficult to get them interested in a five year plan, 
or a ten year plan, for a river that is not facing eminent ruin. When outside developers 
requested a zoning change so they could build a large mobile home park very close to the 
river, we had a great deal of help in our efforts to prevent it. But once that problem was 
resolved, we were back to the same old small core group of people working to protect the 
watershed. 

 
~ Coldwater River Watershed Council, August 2008 

 

The CRWC has been a very active source for information and education in the Coldwater River 

Watershed. This council has participated in water fairs, community festivals, county fair booths, 

conducted bank reclamation projects, sponsored annual river cleanup events, offered classroom 

exercises, held the Coldwater River Day, created an informational brochure, and developed a website. 

During the development of this WMP, the CRWC further increased its outreach efforts in order to acquire 

community support for the overall project through stakeholder gatherings, public meetings, and classroom 

presentations. The CRWC is very committed to reaching new pockets of the community throughout the 

watershed in order to have watershed protection activities implemented. Members of the CWRC are listed 

below. The CRWC’s website is continually updated to provide information and notification of events to the 

watershed residents (http://www.coldwaterriver.org/index.php). 

 

CRWC Members 

Mr. Ron Barch 

Mr. Paul W. Eberhart 

Mr. Cole Groot 

Ms. Shelby Impellizzeri 

Mr. Vince Impellizzeri 

Ms. Wendy Impellizzeri 

Mr. Mark Luttondon 

Mr. Gary Mast 

Ms. Cindy Morin 

Mr. Jim Oosting 

Mr. Sam Pyle 

Mr. Dick Smith 

Ms. Ellen Smith 

Mr. Rich Steketee 

 

The Oakbrook, Illinois Chapter of Trout Unlimited sent members of their chapter to the 
Coldwater River Watershed Council to see if they should become involved in our watershed 
projects. Ron Barch and Paul Eberhart escorted them around the watershed, and the 
Oakbrook Chapter of Trout Unlimited agreed to support us, and they joined the Coldwater 
River Committee. 
 

 ~ Coldwater River Watershed Council, August 2008 

http://www.coldwaterriver.org/index.php
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2.0 PHYSICAL AND DEMOGRAPHIC CHARACTERISTICS OF THE 
WATERSHED 

 

The watershed council began by gathering all the data we could on the watershed. We 
started with simple things like its normal weather conditions, its geology, its human 
residents, and the animal species. We found the watershed has an average rainfall of about 

35 inches per year. The average maximum temperature for the watershed is about 57F. 

The average minimum temperature is about 36F. 
 

~ Coldwater River Watershed Council, August 2008 
 

2.1  GEOGRAPHIC SCOPE 
 

The Coldwater River begins in Odessa Township of Ionia County, just north of Tupper and Jordan Lakes. 

The river is approximately 34 miles in length and runs southwesterly to the Thornapple River, which 

empties into the Grand River. The watershed is made up of approximately 120,737 acres. The watershed 

boundary is determined by elevation, which is illustrated in Figure 3. Four Michigan counties share the 

Coldwater River Watershed: Barry, Eaton, Ionia, and Kent. Between the four counties, the watershed 

covers fifteen townships: Carlton, Castleton, Hastings Charter, Irving, Thornapple, and Woodland 

Townships of Barry County; Sunfield Township of Eaton County; Berlin, Boston, Campbell, Odessa, and 

Sebewa Townships of Ionia County; and Bowne, Lowell, and Caledonia Townships of Kent County 

(Figure 4).  

 

2.2 CLIMATE  
 

The Coldwater River Watershed is a subwatershed within the Grand River Watershed. The entire Grand 

River Watershed falls between 42 00’ and 43 55’ latitude. The Coldwater River Watershed lays at 

approximately 42 50’. This means that this watershed is between source regions of contrasting bodies of 

polar and tropical air that create changing and complex weather patterns. Landmasses at similar latitudes 

have distinctive seasons, with very cold winters and hot summers. However, the Coldwater River 

Watershed is also affected by Lake Michigan. The lake works to moderate climate, making for cool 

summers and mild winters (GRBCC, 1975). The average maximum temperature for this area is about 

57.4F, the average minimum temperature is 36.7F, and the average annual temperature is 46.9F. The 

watershed will acquire approximately 32.4 inches of rainfall annually; approximately 60% of precipitation 

will occur between the months of April to September (World Climate, 2001). 

 

2.3 TOPOGRAPHY  
 

Slope is the inclination of the land’s surfaces from the horizontal. In the Coldwater River Watershed, 

specifically the northern portion, the slope is very level or near level. In the southern portion, primarily in 
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Barry County, the slope increases from a moderate slope to a steep slope close to the Coldwater River’s 

convergence with the Thornapple River (Figure 5).  

 

2.4 GEOLOGY AND SOILS   
 

The Coldwater River Watershed lies in the southwest quadrant of the Michigan Basin. Three bedrock 

formations are present in this area. The largest and oldest, formed in the Pennsylvanian period, is the 

Saginaw Formation comprised of sandstone, shale, limestone, and lignite. The Saginaw Formation meets 

with the Michigan Formation and the Bayport Formation, which were formed in the Upper Mississippian 

period. The Michigan Formation is comprised of shale, sandstone, limestone, dolomite, gypsum, and 

anhydrite (Brewer, 1991). These formations have created a watershed with varying soils and topography. 

The Bayport Formation is the youngest of the Mississippian rocks, made up of a very useable limestone. 

Bayport limestone is often used for an ornamental stone, as well as agricultural lime, cement, and 

concrete production (Davis, 1964). 

 

Soils in the Coldwater River Watershed differ throughout the watershed. The riparian corridor of the Little 

Thornapple River is lined with muck soils, which are not suitable for development or septic systems, while 

the surrounding area is primarily sandy soils. As the main channel of the Coldwater River moves from 

east to west, the soils change from sand to a mix of loam and sand, then finally a loam mixed with muck 

soils, as it meets with the Thornapple River. Duck Creek is surrounded by primarily loamy soils with 

patches of sand. The Tyler Creek subwatershed has more sandy soils at its headwaters and more loam 

at its convergence with the Coldwater River (Figure 6).  

 

The differing soils in the Coldwater River Watershed allow for varying rates of surface penetration and soil 

saturation during rain events. If a soil has a slow infiltration rate, such as loam, the soil will at first absorb 

water until it is saturated, then the water will infiltrate very slowly as it moves deeper into the soil. The 

slowness of the infiltration allows precipitation to run off the surface because the soil cannot take in the 

water fast enough. The runoff will enter the drainage system, either a natural system or manmade, 

relatively quickly. Figure 7 illustrates the hydrologic soils groups within the watershed, which determines 

their infiltration and runoff rates.  

 

Low-Impact Development (LID) is rapidly becoming the mainstream technique for storm water 

management. The purpose of LID is to mimic nature by managing rainfall using design techniques that 

infiltrate, filter, store, evaporate, and detain runoff close to the source. Many LID techniques rely on 

infiltrating storm water and runoff; therefore, it is important to consider soil properties, as well as geology, 

when implementing LID (Southeast Michigan Council of Governments [SEMCOG], 2008). Soil type and 
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texture class determine the rate of infiltration, the amount of water that is stored in the soil, and the ability 

of plants to take up water.  

Another component of LID is to filter/remove pollutants from storm water runoff. Clay has a very low 

infiltration rate, but has the highest capacity for removing pollutants; whereas sand has a high infiltration 

rate, but a much lower ability to remove pollutants (SEMCOG, 2008). Both sandy and loamy soils are 

common throughout the watershed; however, in areas of urban development, the natural means of 

infiltration has been reduced. Thus, LID is an extremely beneficial management technique for treating 

storm water in urbanizing areas of the watershed.  

 

The U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) defines 

prime farmland as land with the best combination of physical and chemical characteristics for producing 

crops. This land must be available for agricultural use in order to receive a prime farmland designation. 

Prime farmland has the combination of soil properties, growing season, and moisture supply needed to 

produce sustained high yields of crops in an economic manner, if it is treated and managed according to 

acceptable farming practices. Prime farmland soils may include those that are productive, if artificially 

drained or managed to prevent flooding. A majority of the land in the Coldwater River Watershed is 

considered to be prime farmland, under this definition, but the placement of the farms and resulting 

impact from those farms has increased the potential for nonpoint source pollution in the watershed.  

 

Certain soils have greater potential for erosion. Specifically, two types of erosion can be predicted, sheet 

and rill. Sheet erosion occurs when rainfall hits the ground and runs off the land in a large sheet, with little 

to none of the water actually penetrating the surface of the land, while at the same time taking with it 

loose dirt particles. An example is a plowed agricultural field being used for row crops that is not currently 

planted. When it rains on this field with exposed soil, water runs off the bare surface into a drainage ditch 

that connects to a nearby stream. Rill erosion occurs when precipitation cuts small drainage pathways 

into the surface of the land, giving the precipitation little time to sink into the ground. An example is a 

crevice in a hillside that continues to increase in size every time it rains. As more soil is carried away, a 

deeper crevice is carved into the hillside. 

 

This watershed has many soils that are susceptible to both types of erosion. The land surrounding the 

Little Thornapple River and the eastern portion of the Coldwater River has a high potential for erosion 

damage, as does the land around the southern portion of Tyler and Duck Creeks (Figure 8).  

 

2.5 WATER BODIES IN THE WATERSHED 
 

Jordan Lake and Pratt Lake are the largest lakes in this river system and are part of its headwaters, thus 

they have a minimal influence on the hydrology. A few other small lakes are also connected to this river 
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system. Many drainage channels are either directly connected into the Coldwater River or to its 

tributaries. 

 

The Coldwater River Watershed has been divided into seven subwatersheds to facilitate analysis 

(Figure 9). They include:  

 

Tyler/Pratt Lake Creek at Mouth 11,419 

Tyler/Bear Creek at Mouth 18,929 

Lower Coldwater River at Mouth 18,920 

Duck Creek at Mouth 17,754 

Little Thornapple River (Upper Coldwater 
River) at Jordan Lake Dam 16,189 

Lower Coldwater River at Messer Brook 29,517 

Lower Coldwater River at Duck Creek 8,008 

 

2.6 RAINFALL 
 

Rainfall records have been kept for at least thirty years in cities surrounding the watershed. Rainfall data 

from the cities of Grand Rapids, Ionia, and Hastings (all three are just outside the watershed boundaries) 

estimated the Coldwater River Watershed average rainfall to be 35 inches of rain per year (Worldclimate, 

2001). Additional records have been kept by the CRWC at three locations in the watershed since 2003 

(see data and image on page 12). Daily rainfall amounts at a member’s house (42° 46' 58" N, 

85° 20' 36" W) have been recorded at 30-minute intervals since January 2003. The average rainfall over 

the past five years at that site has been 28.36 inches of rain per year.  

 

2.7 HYDROLOGY 
 

The hydrology of the river was studied using the Hydrologic Engineering Center Hydrologic Modeling 

System (HEC-HMS) modeling software, developed by the United States Corps of Engineers. The 

HEC-HMS model uses a flow monitoring study completed by the MDEQ (MDEQ, 2002) (Appendix 1), 

runoff potential information (Figure 5), soils information (Figure 6), and land use information (Figure 2). 

Soils runoff potential and land use characteristics are combined into an index of “curve numbers” 

(Figure 10). Curve numbers are then combined with other calculated hydrologic parameters in the 

hydrologic model to predict surface runoff. Flow monitoring data was collected and used to calibrate the 

model. This model helps to determine what parts of the watershed are groundwater driven or surface 

water driven (Appendix 1)  
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Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avg. 

2003 0.23 0.49 2.01 3.99 8.86 11.08 13.64 16.90 18.55 20.09 24.76 25.39  

2004 0.22 0.47 3.42 4.32 11.69 13.96 15.52 17.99 18.52 21.32 24.32 26.31  

2005 2.40 3.85 5.03 5.62 7.39 13.97 17.15 18.73 21.42 22.09 25.17 26.25  

2006 4.03 4.41 6.85 8.80 12.88 14.89 19.10 20.39 23.92 28.96 31.65 33.51  

2007 1.63 2.05 5.31 8.52 11.43 14.99 16.18 21.22 23.32 27.25 28.40 30.34  

2008 2.76 4.10 5.90          28.36 
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In summary, the HEC-HMS model determined that flows from a 4% chance (25-year) storm have 

increased by a factor of two between the years 1800 and 1978. This is attributed to an increase in 

agricultural land use and a decrease in the amount of natural areas. This increase of flows results in 

greater flooding. Volumes and peak flows associated with a 50% chance (2-year) storm have also 

increased, and in this case by a factor of three. Again, this increase is believed to result from the loss of 

storm water storage and changes in land use. Based on yields calculated from the hydrologic model 

completed by Dave Fongers, MDEQ Hydrologic Studies Unit, Geological and Land Management Division, 

the watershed plan recommends that “detention ponds and other storm water BMPs intended to mitigate 

hydrologic impacts should be designed with a discharge rate of 0.02 cfs/acre or less for a 50% chance, 

24-hour storm in order to preserve fish habitat and stream stability” (MDEQ, 2003). 
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Surface Water Driven Versus Groundwater Driven 

 

Groundwater driven systems maintain a more constant temperature and flow. Surface water driven 

systems have little to no groundwater input. Surface water driven systems have temperatures that can 

vary greatly daily and seasonally. Tyler Creek and Duck Creek appear to be surface water driven. The 

more surface water driven these systems are, the larger the effects of storm water events. Without 

appropriate storage and retention devices the force of storm water runoff can create streambank erosion, 

a large amount of warm water inputs, and disturbance of aquatic ecosystems. The Coldwater River is 

mostly surface water driven downstream of Freeport. Upstream of Freeport, the river appears to be more 

groundwater driven. 

 

Discharge Rates 

 

Discharge rates give a measure of how much water is leaving the watershed. Knowing the amount and 

duration of rainfall, discharge can illustrate how much water is actually going to recharge groundwater 

supplies, and how much is just rushing through the system. A discharge rate will increase quickly relative 

to an increase of storm water runoff. A larger amount of discharge can increase the amount of force the 

water puts on stream banks and surrounding vegetation. In the case of the Coldwater River Watershed, 

much of the storm water is running off the land. Discharge rates increase soon after storm water events, 

showing that little water is retained in the watershed after storm events. As can be seen in Appendix 1, 

the amount of storm water running off the land after storm events increases greatly as the level of storm 

increases (i.e., a 50-year storm has much greater runoff than a 2-year storm). Increases in runoff also 

contribute to increases of pollutants carried in that runoff, as observed during the monitoring of storm 

events in the watershed. Further manipulation of the HEC-HMS model should be done in order to predict 

how added storage capacity in the main tributaries would affect the main channel of the Coldwater River. 

 

There were major changes occurring in the watershed at that time the watershed council 
began studying the river, and the council determined that the river and its tributaries would 
soon be facing two major problems. The first would be a large increase in the area’s 
population. The other potential problem was the coming of large agribusiness to the 
watershed. There was a lot of concern that the growing human population would strain the 
resources of the aquifer, and even more concern that a single accidental manure discharge 
by a farm with thousands of farm animals would devastate the watershed. 

 
~ Coldwater River Watershed Council, August 2008 

 

2.8 LAND USE/COVER 
 

The predominant land use in the watershed is agriculture, which constitutes more than 85,181 acres and 

covers 70.6% of the watershed (Figure 2). The main two crops of the four counties are corn and 



 

 
04/06/2009 
C:\USERS\FOERCHR\APPDATA\LOCAL\MICROSOFT\WINDOWS\TEMPORARY INTERNET 
FILES\CONTENT.OUTLOOK\G3AUXGOV\COLDWATER RIVER WATERSHED MGMT PLAN_11-10-08.DOC 

15 

soybeans. Forest covers 21,498 acres and represents 17.8% of the landscape. Historically, central 

hardwoods, such as Ash, Basswood, Beech, Hickory, Oak, and Sugar Maple; herbaceous upland 

grasslands; and scattered lowland conifer forests covered the watershed. Residential land use, and other 

urban development, accounts for 3,129 acres or just over 2.6% of land use in the watershed. Most of this 

urban development is located in the suburban towns of Alto in Bowne Township, Clarksville and Lake 

Odessa in Campbell Township, Freeport in Irving Township, and Woodland in Carlton Township.  

 

2.9 WETLANDS 
 

Based upon the Watershed’s National Wetlands Inventory (NWI) Map (Figure 11), the watershed contains 

approximately 11,242 acres of wetlands (approximately 9% of the total watershed). The NWI is based on 

aerial imagery, and Ducks Unlimited is in the process of field verifying and updating the NWI.  

 

Evaluating the prevalence of hydric soil within the watershed provides an estimate of the wetland area 

that was present before the watershed was developed through farming and land use activities. Wetland 

(or hydric) soil exhibits characteristics of inundation, such as high organic matter content and distinctive 

soil colors that occur in saturated conditions. These indicators of wetland hydrology persist after wetlands 

are drained. Figure 12 indicates that 25,226 acres of hydric soil are present within the watershed 

(approximately 21% of the total watershed area). The construction of numerous agricultural drains in the 

watershed likely resulted in the loss of approximately 13,985 acres of wetlands.  

 

Wetlands provide valuable hydrological and ecological functions, such as storm water retention and 

treatment, groundwater recharge, and wildlife habitat. Their restoration and preservation will assist in 

maintaining diverse populations of fish and wildlife unique to the area. In addition, they are an important 

factor in addressing storm water quality within the watershed. The percentage of loss of wetlands is used 

to prioritize the subwatersheds for restoration potential, as listed in Table 1. A current study is conducting 

a Landscape Level Wetland Functional Analysis (LLWFA) to determine the historical and existing 

functions of the wetland to be able to restore wetlands in terms of their historical functions. This 

information will be used to prioritize areas to restore wetlands once completed. Based on the State’s goal 

of 10% wetland restoration, the Coldwater River Watershed’s goal would be 1,400 acres of wetlands 

restored. A more realistic long-term goal for the watershed is 2% or 280 acres by 2018. The locations of 

the focus of restoration will be determined by the results of the LLWFA. 
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Table 1 - Wetlands 

Shed 
ID 
 

Watercourse 
 

Outlet 
 

Acres 
 

Circa 
1800 

Hydric 
Acres 

 

% of 
Water-
shed 

 

1998 
NWI 

Acres 
 

NWI % of 
Water-
shed 

 

Loss of 
Wetlands 

(acres) 
 

Existing 
Forested 
Wetland 
Acres 

Existing 
Emergent 
Wetland 
Acres 

Existing 
Scrub-shrub 

Wetland 
Acres 

14D 30 
Pratt Lake 

Creek at Mouth 11,419 2,500 22% 1,452 1.20% -1,048 604 484 118 

14D 31 Bear Creek at Mouth 18,929 4,209 22% 1,496 1.24% -2,712 685 566 120 

14D 32 
Coldwater 

River at Mouth 18,920 2,798 15% 2,133 1.77% -666 925 543 334 

14D 29 Duck Creek at Mouth 17,754 4,641 26% 1,108 0.92% -3,533 553 467 43 

14D 26 

Little 
Thornapple 

River 

at Jordan 
Lake 
Dam 16,189 4,935 30% 1,859 1.54% -3,076 877 316 70 

14D 27 
Coldwater 

River 

at 
Messer 
Brook 29,517 5,088 17% 2,480 2.05% -2,608 1,514 615 149 

14D 28 
Coldwater 

River 
at Duck 
Creek 8,008 1,055 13% 713 0.59% -342 349 176 102 

  Total 120,737 25,226 21% 11,242 9% -13,985 5,507 3,167 936 
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2.10 DEMOGRAPHICS 
 

According to the 2000 Census (U.S. Census Bureau, 2000), every county (Table 2) and almost every 

township and community (Table 3) in the watershed experienced population growth. Most of the 

Coldwater River Watershed’s population is concentrated in small urbanized communities: Village of 

Woodland in Carlton Township, Village of Freeport in Irving Township, Clarksville in Campbell Township, 

Village of Lake Odessa in Odessa Township, and Alto in Bowne Township. Some of these townships are 

growing faster than the national average of 13.1% and faster than the state of Michigan average of 6.9% 

(U.S. Census Bureau). As the development of the South Beltline continues, so will the growth trends in 

the watershed. The predominant land use and character of the watershed, however, will remain 

agricultural for some time. Activities recommended in this WMP are, therefore, focused on reducing 

impacts of agricultural activities, such as manure and cropland management, on water quality. 

The watershed council also studied the land and the human population in the watershed and 
found that the human population of the watershed increased by about 12% in the nineteen 
nineties, and that most of the land within the watershed that is suitable for agriculture is still 
used for agriculture. Most of it is used to grow corn, or soybeans, or to raise cattle. All the 
predictions for the future of the watershed indicate that urban sprawl from the Greater Grand 
Rapids Area will begin to rapidly increase the population in the future. During the first four 
years of existence, the Coldwater River Watershed Council spent slightly over one hundred 
thousand dollars on stream studies to determine the causes of the problems that exist in the 
watershed, and to begin the process of developing a long term management plan to solve 
those problems. The Coldwater River and its two main tributaries, Duck Creek and Tyler 
Creek, are excellent trout streams with naturally reproducing populations of brown trout. In 
an effort to maintain those trout, which we consider an indicator species of the health of the 
water, we have spent slightly more than twenty-five thousand dollars on stream restoration 
projects in the first five years, and we spent almost as much on stream monitoring programs.  

~ Coldwater River Watershed Council, August 2008 
 

Census blocks were tallied to get a more accurate idea of the population within the watershed boundary. 

The number of residents in the Coldwater River Watershed is approximately 18,440 (Figure 13).  

 

Table 2 - County Population and Growth 

County 1990 
Census 

2000 
Census 

% 
Growth 

County Population in Watershed 
by Census Block 

Barry County 50,057 56,755 13.4 7,207 

Ionia County 57,024 61,518 7.9 7,147 

Kent County 500,631 574,335 14.7 4,086 

Total 18,440 

 



 

 
04/06/2009 
C:\USERS\FOERCHR\APPDATA\LOCAL\MICROSOFT\WINDOWS\TEMPORARY INTERNET 
FILES\CONTENT.OUTLOOK\G3AUXGOV\COLDWATER RIVER WATERSHED MGMT PLAN_11-10-08.DOC 

18 

 

Table 3 - Community Population and Growth 

Township County 
1990 

Census 
2000 

Census 
% 

Growth 

Township 
Population in 
Watershed by 
Census Block 

Carlton (includes Village of 
Woodland) 

Barry 2,067 2,331 12.8 3,002 

Castleton Barry 3,379 3,475 2.8 58 

Hastings Charter  Barry 2,830 2,930 3.5 65 

Irving (includes Village of 
Freeport) 

Barry 1,905 2,682 40.8 1,736 

Thornapple Barry 5,226 6,685 27.9 598 

Woodland Barry 2025 2,129 5.1 1,748 

Berlin Ionia 3,610 2,787 -22.8 87 

Boston Ionia 4,313 4,961 15 544 

Campbell (includes Clarksville) Ionia 1,814 2,243 23.6 2,195 

Odessa (includes Village of 
Lake Odessa) 

Ionia 3,885 4,036 3.9 3,979 

Sebewa Ionia 1,160 1,202 3.6 342 

Bowne (includes Alto) Kent 1,907 2,833 48.6 2,806 

Caledonia Kent 6,254 8,964 43.3 338 

Lowell Kent 4,774 5,219 9.3 942 

Total     18,440 

 

2.11 RECREATIONAL OPPORTUNITIES 
 

The coldwater fishery that this watershed provides is the greatest and most valued asset in the 

watershed. Figure 14 identifies which streams are designated by the MDNR as coldwater fisheries. 

Management measures to preserve the coldwater fisheries focus on maintaining minimum temperatures 

and reducing sedimentation. The West Michigan Chapter of Trout Unlimited has consistently invested 

funds and effort into this watershed to preserve the fisheries. Kayaking the Coldwater River has become 

increasingly popular over the past few years. Nature enthusiasts are often found hiking through the Dolan 

property and other publicly available lands, to view the spring wildflowers and abundant woodland wildlife. 
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3.0 WATERSHED CONDITIONS 
 

3.1 CONDITIONS REPORTED IN PREVIOUS STUDIES 
 

3.1.1 MACROINVERTEBRATE SURVEY 
 

Macroinvertebrates are indicators of stream health. Healthy streams have a large variety of organisms 

and a moderate population of most types (taxa). As stream health deteriorates, habitat and pollution 

sensitive organisms will become rare or absent, and the more tolerant ones will become common. If a 

stream contains a number of taxa that are sensitive to water quality conditions and habitat loss, as well as 

a number of tolerant organisms, it indicates that water quality is most likely good in that area and few 

pollutants are present. However, if the only types of organisms found are tolerant to water quality 

impairments and substandard habitat, and there is no wide representation of sensitive organisms, the 

stream most likely has degraded health and a watershed pollutant is present and making an impact. 

Types of macroinvertebrates that are known to be the most sensitive to water quality impairments and 

habitat loss include species from the Ephemeroptera (mayflies), Plecoptera (stoneflies), and Tricoptera 

(caddisflies) orders of insects.  

 

Dr. Mark Luttenton, GVSU Biology Professor, completed a macroinvertebrate study at three different 

locations for the Coldwater River and at one location for Tyler Creek (Figure 23). Dr. Luttenton followed a 

method used by citizens groups and recommended by the MDEQ. The method was also adopted by the 

West Michigan Environmental Action Council (WMEAC), whose staff runs numerous volunteer monitoring 

efforts in Kent County. This method is based on Procedure 51 (MDEQ, 1997) and is generally performed 

twice a year, allowing researchers a general snapshot of the health of the river. Due to time constraints, 

only one macroinvertebrate study was completed using the adapted Procedure 51. The process starts by 

filling out a volunteer stream survey form (Appendix 9). Samples are taken from numerous stream 

habitats and each habitat sampled is recorded. The insects are divided into groups one through three 

(three being the most tolerant). The type of taxa observed is recorded using the letter code of R and C 

(Rare = 1 to 10, and Common = 11 or more). Once the habitats are sampled and insects are identified 

and recorded, each group is tallied and given a numerical score in order to assess stream quality. 

Appendix 10 includes a complete set of results from this survey. 

 

The results of the macroinvertebrate analysis indicate the Coldwater River has better stream quality 

closer to its headwaters than at its mouth. From its midpoint to its mouth, the Coldwater River is rated 

“fair.” The stream quality of Tyler Creek, one of the main tributaries, is rated “good.”  

 

In 1992, the MDEQ also completed a biological assessment, including a macroinvertebrate study 

(Appendix 11), on the Coldwater River (Wuycheck and Synnestvedt, 1998). The study indicated a “good” 
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to “excellent” habitat rating for the Coldwater River. The biological assessment identified this coldwater 

fishery as underutilized by game fish. Reasons were not documented as to why coldwater game fish were 

underutilizing the Coldwater River.  

 

3.1.2 WATER CHEMISTRY SAMPLING 
 

Mr. Gary Mast, a member of the CRWC, collected data to determine if conductivity and dissolved oxygen 

(DO) are possible causes for the poor game fish establishment. The River Station, used by Mr. Mast, 

recorded the several features of the river: river rising stages, groundwater elevation, water temperature, 

DO, and total dissolved solids (TDS) (Figure 24). Water chemistry is important because it shows any 

abnormal levels of nonpoint source pollutants. AWRI was hired by the CRWC to sample and analyze 

surface waters to determine whether pollutants were a cause for the poor game fish establishment 

mentioned above. Water samples were collected approximately twice a month from eight designated 

sites throughout the Coldwater River Watershed between February 28, 2001, and August 27, 2002. 

Samples were analyzed for total suspended solids (TSS), total phosphorus (TP), ammonia nitrogen, and 

fecal coliform. Sample sites at road stream crossings were selected to facilitate characterizing conditions 

of subbasins within the Coldwater River Watershed. Figure 15 illustrates the locations of site 3 (upstream 

from Freeport), site 4 (downstream from Freeport, and Duck and Tyler Creeks), site 7, and site 8 

(downstream from all tributaries), which were chosen to show the effects of the City of Freeport, Duck 

Creek, and Tyler Creek on the Coldwater River. Stream segments sampled included the Little Thornapple 

River (sites 1 and 2), the main body of the Coldwater River (sites 3, 4, 7, and 8), Duck Creek (site 5), and 

Tyler Creek (site 6). The complete sets of water chemistry results are included in Appendix 12.  

 

3.1.3 STREAM INVENTORY RESULTS  
 

 
Board members walked and traveled by canoe down the section of the Coldwater River 
between Morse Lake Road and the Thornapple River. A report on the condition of the river 
was given to the watershed council board so they would have up to date information about 
the river when they met with the riparian land owners.  
 

~ Coldwater River Watershed Council, August 2008 
 

The 2003 WMP included the following summary: 

 

“Mainstream Resources’ physical inventory indicated that flashy flows (the momentary and infrequent rise 

of water levels and stream velocity caused by the rapid inundation of rain water during a storm event) 

exist and are causing damage in the Coldwater River. The consultant Mainstream Resources, 

commissioned by the CRWC, conducted a physical survey of the riparian corridor along the Coldwater 

River, Duck Creek, and Tyler Creek. “The survey was conducted by biologists via pedestrian and 
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watercraft surveys” (Mainstream Resources, 2001). The survey sites, approximately 244 of them, were 

either road stream crossings or visibly eroding sites. The data collected from the survey helped to identify 

the main causes of nonpoint source pollution. Approximately 65% of the 244 sites identified had problems 

related to streambank erosion from the increased flow during and after rain events. (For a total list of 

causes of nonpoint source pollution in the Coldwater River Watershed, as related to this physical 

inventory, refer to Appendix 2). Flashy flows were identified as causing three main problems: a stable toe 

that has its upper bank eroded, toe and upper bank erosion, and an undercutting toe. (For a total list of 

conditions and problems refer to Appendix 3) After the survey sites were characterized, a ranking of 

minor, moderate, or severe was assigned. Those that were listed as severe primarily dealt with cattle 

access to the bank of the water body. Cattle access, although not a prominent pollutant source, is 

contributing to the bacterial loading of the river.”  

 

Studies conducted after this inventory was completed have provided a more accurate condition of the 

watershed. The 2003 WMP attributed all of the causes listed in Appendix 2 to problems with flashy flows. 

Appendix 2 includes many sites where “bend in river, flood flows, high water, eddying, bank seepage, and 

steep slope” were listed as the cause of the source of pollution. These sites were excluded from the 

recommendations in Chapter 6, due to their ambiguous nature and description. The remaining sites, 

identified with “obstructions and vehicle, pedestrian, or cattle access,” were included The information 

about all of the sites, however, was used to calculate pollutant loadings.   

 

3.1.4 LANDSCAPE-BASED ECOLOGICAL CLASSIFICATION SYSTEM STUDY 
 

The research report, A Landscape Based Ecological Classification System for River Valley Segments in 

Lower Michigan (MI-VSEC 1.0), (VSEC), was used to assist in the understanding of the watershed 

characteristics. The VSEC report was a product of the Michigan Rivers Inventory (MRI) (Seelbach et al., 

1997). The MRI combined Geographic Information System (GIS) applications with an extensive field 

inventory database and designed an assessment technique that both describes and models key features 

in the biology, hydrology, and water quality of Michigan’s major river systems. The VSEC information 

includes data on mean stream temperature, temperature variation, major hydrology of stream reaches 

(i.e., groundwater or runoff driven streams), measurements of valley slope, water chemistry 

(i.e., oligotrophic, mesotrophic, or eutrophic streams), and definitions of valley character (i.e., glacial or 

alluvial) (Appendix 5). Much of the information gathered to write this WMP was compared to this model as 

a form of data verification.  

 

Like many other streams in the farm country of Lower Michigan, the Coldwater River has 
been dredged and straightened, and part of the river is classified as a drain. Because parts 
of it are listed as drains the Coldwater frequently runs full to the top of its banks after a 
heavy rain. In an ordinary year it overflows its banks several times. Before the watershed 
council was well organized we were made aware of a river study done by Michigan State 
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University. They monitored the river from Brown Road to Morse Lake Road and summarized 
the problems they found with a single word - pathogens. 
 

~ Coldwater River Watershed Council, August 2008 
 

3.1.5 PATHOGEN MONITORING 
 

Several studies have been conducted in the watershed to assess the levels of pathogens entering the 

watershed. Data collected by the CRWC at Freeport Road (Appendix 13) and Morse Road (Appendix 14) 

was analyzed for fecal coliform by the AWRI in 2001 and 2002. The Kent County Health Department 

analyzed water samples from Freeport Road (Appendix 15) and Morse Lake Road (Appendix 16) for 

E. coli in 2002. Water Quality Standard exceedances occurred at all locations.  

 

3.1.6 TOTAL MAXIMUM DAILY LOADS  
 

Section 303(d) of the federal Clean Water Act and the USEPA’s Water Quality Planning and Management 

Regulations (Title 40 of the Code of Federal Regulations [CFR], Part 130) require states to develop Total 

Maximum Daily Loads (TMDLs) for water bodies that are not meeting water quality standards (WQS). The 

TMDL process establishes the allowable loadings of pollutants for a water body, based on the relationship 

between pollution sources and instream water quality conditions. TMDLs provide states a basis for 

determining the pollutant reductions necessary from both point and nonpoint sources to restore and 

maintain the quality of their water resources. The purpose of the TMDL in the Coldwater River Watershed 

is to identify the allowable levels of E. coli that will result in the attainment of the applicable WQS in the 

Coldwater River and Bear Creek (Tyler Creek), both of which are tributaries of the Thornapple River, 

located in Kent, Ionia, and Barry Counties, Michigan. The TMDL was approved by the USEPA in 2005. 

The approved 2005 pathogen TMDL for the Coldwater River covers 6 miles, from the Morse Lake Avenue 

crossing in Kent County upstream to Brown Road in the vicinity of Freeport in Barry County. The 

approved pathogen TMDL for Bear (Tyler) Creek covers 7.6 miles, from the Coldwater River confluence 

with the Thornapple River upstream to the Kent County and Ionia County lines (Appendix 8). The 2008 

MDEQ Integrated Report identifies the same two streams, but longer reaches, as being impaired by 

E. coli (25 miles in the Coldwater River HUC 040500070307 and 11.5 miles in the Tyler/Bear Creek 

HUC 040500070306). Several additional reaches are identified as not supporting other aquatic life and 

wildlife due to other anthropogenic substrate alterations and other flow regime alterations. The list of 

those water bodies and impairments are summarized in Appendix 6.  

 

3.1.7 E. COLI VOLUNTEER MONITORING 
 

Sampling was conducted in 2005 and 2006 by volunteers to identify the sources of the E. coli and direct 

the implementation of BMPs to reduce the inputs. Results of the sampling indicated exceedances in both 
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dry and wet weather conditions; however, wet weather results were much higher overall. The sampling 

sites are illustrated in Figure 16. The sampling results are tabulated in Table 4, 2005/2006. 

 
Table 4 - E. coli Results, 2005/2006   Coldwater River Watershed 

Lower Grand River Watershed E. coli Implementation Project 
Monthly Samples Analytical Results 
E. coli Sampling Data Results - Dry Weather 
STATION 

ID 
9/13/ 
2005 

10/11/ 
2005 

5/9/ 
2006 

6/13/ 
2006 

7/11/ 
2006 

8/8/ 
2006 

9/12/ 
2006 

10/10/ 
2006 Avg. 

TBC01 * * 866 461 * * * 687 671 

TBC05 192 613 166 192 921 921 1046 1553 701 

TBC07 1300 727 214 365 1046 461 >2420 249 848 

TBC08 1203 326 579 387 649 687 235 345 551 

TBC10 1046 411 365 411 1300 649 1203 185 696 

DC01 326 1553 63 276 285 517 135 866 503 

DC02 166 361 387 199 276 461 548 548 368 

DC03 1986 1553 248 2420 1553 866 1986 74 1336 

DC04 333 2420 649 1553 1553 727 2910 261 1301 

CR01 2420 186 132 166 980 461 1986 80 801 

CR02 1553 2420 488 2420 3650 >2420 1553 613 1890 

CR05 411 411 166 260 517 649 517 135 383 

CR07 365 291 93 276 727 345 435 75 326 

CR08 770 308 158 387 727 461 517 461 474 

CR09 517 276 115 272 866 517 816 276 457 

CR10 199 11 19 96 285 1203 51 72 242 

CR11 816 461 145 488 1986 1553 727 291 808 

*No Sample Collected  

 
 

E. coli Sampling Data Results - Wet Weather 
Coldwater River 

Station 
ID 

5/11/ 
2006 
PM 

5/12/ 
2006 
AM 

5/12/ 
2006 
PM 

7/12/ 
2006 
AM 

7/12/ 
2006 
PM 

7/13/ 
2006 
AM 

10/2/ 
2006 
PM 

10/3/ 
2006 
AM 

10/3/ 
2006 
PM 

Avg. 

TBC10 11500 6000 10500 1800 500 300 3282 6131 3654 4852 

DC03 28500 4500 16000 52000 5900 1400 6131 43520 5475 18158 

CR09 9500 10000 19500 2700 500 3800 15531 8664 3448 8183 

CR10 1500 2500 * 900 300 1000 134 121 86 818 

CR02 7500 11000 12000 19400 1300 1200 
12033

0 
38730 4106 

23952 

CR07 6500 7000 13000 1800 400 500 1201 1860 993 3695 

*No sample collected  

 
 

Dry Weather Results 

 

Figure 17 illustrates the exceedances of WQS for total body contact recreation, showing that 14 of the 15 

sites sampled were above WQS 67% to 100% of the time. Figure 18 illustrates the exceedances for a 

single reading, showing that seven of the fifteen sites are above WQS 67% to 100% of the time. 

Figure 19 illustrates the exceedances of WQS for partial body contact recreation, showing that four of the 

fifteen are above WQS 34% to 67% of the time.  
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Wet Weather Results 

 

Figures 20, 21, and 22 illustrate the actual count of E. coli per 100 milliliters (ml) during rain events on 

May 1, July 12, and October 2, 2006. The highest average for all three events was at the CR-02 site, near 

the Usborne and Brown Roads intersection, with a 23,952 E. coli count per 100 ml. The lowest average 

was at site CR-10, at the outlet of Jordan Lake, with an 818 E. coli count per 100 ml.  

 

The origin of the E. coli bacteria found in the river was one of the most common things 
discussed at the meetings. The studies that were done indicate that most of it comes from 
large farm animals such as horses and cattle. And that some of it appears to be coming from 
the town of Freeport, not from the city itself, but from individual septic systems that are near 
the river. 
 

~ Coldwater River Watershed Council, August 2008 
 

3.1.8 MSU BACTERIAL SOURCE TRACKING 
 

The volunteer monitoring results indicated that during wet weather, significant amounts of E. coli were 

entering the streams. Michigan State University Extension (MSUE) was hired in 2007 to conduct 

additional investigations to determine the source of the pathogens, by testing for bovine and human 

markers. The results of the sampling showed that bovine fecal pollution was the predominant source 

identified in the watershed using four different markers (Appendix 4). Human markers were also identified 

at one of the sites. 

 

3.1.9 WATER QUALITY STANDARDS  
 

3.1.9.1 WATER QUALITY STANDARD FOR BACTERIA 
 

Bacterial pollution refers to the elevated amount of bacteria found in a water body. This can refer to fecal 

coliform or E. coli, both of which are indicators of animal or human feces entering the water body. These 

types of bacteria are used as indicators for the presence of unsafe bacteria and possibly dangerous 

viruses. Bacterial pollution can occur when manure from livestock operations is spread improperly on 

agricultural fields or stored improperly, thus allowing it to get into nearby water bodies. Bacterial pollution 

can also occur when manure is applied at a seasonally inappropriate time, such as when the ground is 

frozen, causing fecal matter to be washed into the streams with storm events. Even single-family homes 

that have failing or improperly maintained septic systems can contribute to bacterial pollution. Septic 

haulers who do not dispose of their collection tank waste properly can also cause bacterial pollution.  

 



 

 
04/06/2009 
C:\USERS\FOERCHR\APPDATA\LOCAL\MICROSOFT\WINDOWS\TEMPORARY INTERNET 
FILES\CONTENT.OUTLOOK\G3AUXGOV\COLDWATER RIVER WATERSHED MGMT PLAN_11-10-08.DOC 

25 

The criteria for E. coli will be based on WQS and attaining designated uses. The targets set for E. coli are 

for water bodies to meet WQS for total- and partial-body contact recreation. Total-body contact recreation 

standards, set by the state, are 130 counts E. coli per 100 ml as a 30-day geometric mean from May 1 to 

October 31. Partial-body contact recreation standards are set as 1,000 counts E. coli as a 30-day 

geometric mean all year.  

 

Current Conditions  

 

The most recent sampling information, collected by volunteers in 2005 and 2006, indicate the average 

results for E. coli in dry weather ranges from 242 E. coli count per 100 ml to 1,890 E. coli count per 

100 ml. In wet weather, the average results ranged from 818 E. coli count per 100 ml to 23,952 E. coli 

counts per 100 ml. The averages are all above the WQS for total body contact recreation.  

 

A fish kill occurred in Bear (Tyler) Creek on July 28, 2006.  The MDEQ and MDNR investigated the 

site and, although no conclusive evidence was found to determine the actual cause of the fish kill, an 

analysis of the dead fish collected found fecal matter in the gills. Therefore, manure was the suspected 

source of the pollutant.  

 

The Coldwater River and Bear (Tyler) Creek were placed on the Section 303(d) list due to impairment of 

recreational uses, as indicated by the presence of elevated levels of E. coli (Wolf and Wuycheck, 2004). 

Monitoring data collected by the MDEQ in 2004 documented exceedances of the WQS for E. coli at 

all sampling locations during the total-body contact recreational season of May 1 through October 31 

(Appendix 8).  

 

Appendices 13, 14, 15, and 16 contain site results from the previous sampling programs in the watershed 

and also show exceedances in these water quality standards.  

 

3.1.9.2 WATER QUALITY STANDARD FOR SEDIMENT 
 

It appears that, in general, the Coldwater River is visually healthy and clear, maintaining TSS ranges (less 

than 40 milligrams per liter [mg/L]) below the cloudy designation. The only exception observed during the 

period of investigation happened on April 9, 2002 (Figure 3). On this date, sites 1 and 2 were nearly 

cloudy, while sites 3 through 8 were cloudy, as determined using recommended designations provided by 

the MDEQ (2002). Turbidity, or cloudiness, (reported in NTU [nephelometric turbidity units]) is the 

measurement of lack of water clarity. Turbidity is the result of suspended solids in the water. Suspended 

solids are variable, ranging from clay, silt, and plankton to industrial wastes and sewage. Turbidity affects 

color and temperature, which in turn has an impact on DO and photosynthesis. The Michigan WQS for 

turbidity (Rule 323.1050) state the following for Physical Characteristics:  
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The waters of the state shall not have any following unnatural physical properties in quantities 
which are or may become injurious to any designated use: turbidity, color, oil films, floating 
solids, foams, settleable solids, suspended solids, or deposits.  

Water is a very powerful erosional agent in streams. The faster water moves in streams, the larger 

objects it can pick up and transport. Fine sand can be moved by streams, which carries the sediment to 

other locations. Sediment can come from runoff from developed urban areas and typically includes 

eroded road stream crossings, storm water runoff, and runoff from construction areas. Sediment can also 

come from agricultural sources, such as eroding croplands and animal crossings, or from recreation areas 

where heavy use access sites erode streambanks. Sediment pollution occurs when an excessive amount 

of organic and inorganic particles are entering the stream system. Sedimentation is the act or process of 

depositing sediment. Sedimentation can be caused by high flows, which tear at the soil along unprotected 

banks. Flashy flows are when the water level rises and falls extremely quickly during precipitation events. 

Channelization is a major cause for flashy flows in the Coldwater River Watershed, and because 

agriculture uses 70.6% of the land, much of the river through this land is channelized. Urbanization is 

another major cause of flashy flows. The proliferation of impervious surfaces in urban areas results in the 

increase of storm water and its facilitated movement to nearby water bodies. Flashy flows cause flash 

floods and erosion that can damage habitat both in and out of the water. Sedimentation also contributes 

to a decrease in water clarity, affecting how sunlight penetrates the water, thus impacting plant growth. 

Sediment also absorbs heat, warming up the water body, and reduces DO in the water. Sedimentation 

can also cover fish spawning grounds and insect habitat, causing a decrease in fish production and loss 

of insects as a food source. 

Current Conditions  

 

Sediment is a suspected pollutant, based on the inventory completed in 2001 that identified many 

sites with streambank and tile outlet erosion. Additional nonpoint source inventories have not been 

conducted since that time, so the locations identified should be inventoried before further 

recommendations are made.  

 

3.1.9.3 WATER QUALITY STANDARD FOR TEMPERATURE 
 

Water temperature is an important parameter in its affect on the solubility of oxygen in water, the rate of 

photosynthesis by algae and higher plants, the metabolic rates of aquatic organisms, and the sensitivity 

of organisms to toxic wastes, parasites, and diseases. Many of the physical, biological, and chemical 

characteristics of a surface water system are directly affected by temperature. Rule 75 of the MDEQ’s 

General Rules, Part 4 Water Quality Standards, states that in the month of July, the monthly maximum 

temperature should not exceed 20C or 68F in the mixing zone for the stream to be considered a 
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coldwater fishery (MDEQ). Michigan Water Quality Standards for Water Temperature (Rules 323.1069 to 

323.1075) state the following for water temperature  

 

coldwater… receive a heat load which would (a) increase the temperature…at the edge of the 
mixing zone more than 2 degrees Fahrenheit  
 
warmwater… receive a heat load which would (a) increase the temperature…at the edge of 
the mixing zone more than 5 degrees Fahrenheit  

 

Current Conditions  

 

Water temperature data collected by the MDNR in July 1997 and the AWRI in July 2002, found stream 

temperature averages in Tyler and Duck Creeks were then compared to the VSEC model for 

classification (Appendix 5 has the comparison available in matrix form).  

 

Overall, the temperature of the Coldwater River seems to be increasing and is a threat to the designated 

use of a coldwater fishery. Tyler Creek appears to be meeting coldwater fishery standards and 

Duck Creek is borderline, which is a potential threat.  

 

3.1.9.4 WATER QUALITY STANDARD FOR DO 
 

DO, reported in units of milligrams of gas per liter of water (mg/L), refers to the volume of oxygen gas in 

the water. DO can be depleted through respiration, decay of organic matter, and direct chemical oxidation 

(Brown, 1985). Aeration and photosynthesis are the main sources of DO in stream water. Because 

oxygen concentrations are usually greater in air than in water, oxygen molecules will dissolve into the 

water due to this difference in concentration. Furthermore, by producing waves, wind serves to create 

more surface area for oxygen molecules to saturate, producing further diffusion of oxygen molecules. 

Aquatic plants also introduce oxygen as a byproduct of photosynthesis, the process by which plants 

produce their own food.  

 

Because oxygen is produced during photosynthesis and consumed during respiration and decomposition, 

daily (diurnal) DO fluctuations result. Photosynthesis, which requires light, occurs only during daylight 

hours, while respiration and decomposition occur 24 hours per day. Consequently, DO concentrations 

decline throughout the night, reaching its lowest point before dawn, when photosynthesis begins. Fish are 

most susceptible to stress due to the DO depletion at dawn. Seasonal variations, like diurnal variations, 

also affect DO concentrations. Winter months may experience lower DO levels, even though colder water 

holds more DO. Ice cover or increased decomposition of oxygen-demanding organic material from the 

previous growing season result in lower DO levels. 
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Other physical processes affecting DO concentrations are temperature and pollution. Because 

temperature has an inverse relationship with gas solubility, warmer water will hold less gas than colder 

water. Summertime fish kills can result if water temperatures become too warm, increasing the stress 

placed on fish. Furthermore, pollution from human activities may lead to unnatural decreases in DO 

concentrations. When large inputs of sewage or urban and agricultural runoff are introduced into the 

stream, microorganisms will decompose this organic matter and consume greater amounts of oxygen.  

 

Michigan Water Quality Standards state the following for DO in warmwater streams:  

 

warmwater… the dissolved oxygen shall not be lowered below a minimum of 4 milligrams per 
liter, or below 5 milligrams per liter as a daily average, at the design flow during the warm 
weather season …  

 

Current Conditions  

 

Due to its periodically low levels of saturation, lack of sufficient DO is a potential threat to the Coldwater 

River game fish populations, especially trout. WQS for DO (Rules 323.1064 to 323.1065), Rule 64 of the 

Michigan Water Quality Standards (Part 4 of Act 451) states that surface waters designated as coldwater 

fisheries, like the Coldwater River, must meet a minimum DO standard of 7mg/L; the Coldwater River 

often falls short of this minimum. DO levels at the River Station on Usborne Road were monitored hourly 

between May 19 and June 16, 2002. On 5 of the 29 days observed, the DO level was consistently below 

7 mg/L for the full 24 hours. Twenty-three of these 29 days saw levels drop below 7 mg/L for some 

amount of time, a total of 368 hours of 677 total hours (54.36%). On 12 of the 29 days tested, DO levels 

went below 5 mg/L for some amount of time, a total of 119 hours of 677 total hours (17.56%), indicating 

poor water quality for freshwater systems (MDEQ, 1994a). According to these data, DO levels fell below 

minimum standards for a coldwater fishery in Michigan more than half of the observed days. Notably, 

student data collected at four locations on Tyler Creek also revealed DO concentrations at or below 7 

mg/L at each site at least once between April 21, 2001, and February 19, 2002.  

 

3.1.9.5 WATER QUALITY STANDARD FOR PH 
 

The symbol pH stands for potential for hydrogen and is a general measure of the acidity or alkalinity of a 

water sample. The pH of water, on a scale of 0 to 14, is a measure of the hydrogen ion concentration. 

The preferred range of pH for many aquatic organisms is 6.5 to 8.5. Changes in pH can be caused by 

atmospheric deposition, surrounding rock, and certain wastewater discharge. Michigan Water Quality 

Standards for pH (Rule 323.1053) state the following:  
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pH shall be maintained within the range of 6.5 to 9.0…Any artificially induced variation in the 
natural pH shall remain within this range and shall not exceed 0.5 units of Phase I ESA.  

 

Current Conditions  

 

The levels of pH have not been consistently monitoring in the watershed, so the current condition is 

unknown.  

 

3.1.9.6 WATER QUALITY STANDARD FOR NUTRIENTS 
 

Plant “nutrients" refer to the chemicals, including phosphorus and nitrogen, necessary for the growth and 

reproduction of aquatic rooted, attached, and floating plants, fungi, or bacteria. 

 

3.1.9.6.1 Phosphorus  
 

The watershed does not have a specific limit for phosphorus, but the results from sampling can be 

compared to the USEPA’s, Nutrient Criteria Technical Guidance Manual, 2000, EPA-EPA-822-b-00-002. 

The USEPA nutrient criteria are identified on a scale of impairment. For example, at phosphorus levels of 

0.09 mg/L, nuisance growth, which is unpleasant to the human eye, can occur. At levels of 0.075 mg/L, 

eutrophication of the system can occur. The watershed had levels this high throughout the sample period.  

 

Current Conditions  

 

Appendix 12 includes the complete chemical sampling results. Normal in-stream levels of total 

phosphorus are generally less than 0.02 to 0.03 mg/L (Michigan Water Resources Commission). Only 32 

of 280 (approximately 11%) samples show normal levels of total phosphorus. Phosphorus should be 

considered a threat to the designated use of the coldwater fishery and other indigenous aquatic life and 

wildlife and methods of reducing phosphorus should be encouraged in this watershed.  

 

Excessive nutrients can stimulate growths of aquatic rooted, attached, suspended, and floating plants, 

fungi or bacteria which are or may become injurious to uses of the waterbodies in the watershed. 

Michigan Water Quality Standards (Rule 323.1060 Plant nutrients) state: 

 

Rule 60. (1) Consistent with Great Lakes protection, phosphorus which is or may readily 
become available as a plant nutrient shall be controlled from point source discharges to 
achieve 1 milligram per liter of total phosphorus as a maximum monthly average effluent 
concentration unless other limits, either higher or lower, are deemed necessary and 
appropriate by the department. 
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(2) In addition to the protection provided under subrule (1) of this rule, 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 surface waters of the state. 

 

3.1.9.6.2 Nitrogen 
 

Ammonia concentrations above .3 to .4 mg/L are toxic to trout fry (MDNR, 1975).  

 

Current Conditions  

 

Three percent to 6% of 33 water samples collected at each site contained ammonia concentrations at or 

above .3 mg/L. Ammonia is considered a threat to the designated use of coldwater fishery.  

  

3.1.9.7 WATER QUALITY STANDARD FOR CONDUCTIVITY 
 

Conductivity (reported in millisiemens per centimeter) is a measure of the ability of water to pass an 

electrical current. Conductivity is directly related to the level of dissolved ions in the water. Conductivity 

levels will increase, if an increase in the concentration of pollutants occurs in the water. Conductivity of a 

waterway is influenced by nearby rock types, watershed size, evaporation, bacterial metabolic 

byproducts, and ionic inputs, such as urban runoff, agricultural runoff, treated wastewater, and septic 

system leakage.  

 

Related to conductivity are TDS, expressed in grams per liter. The water quality instrument calculates 

TDS using a mathematical calculation (Conductivity reading X Scale Factor = TDS). TDS are a measure 

of the amount of ions dissolved in the water. 

 

Currently, no rules are under Michigan Water Quality Standards for specific conductance. Procedures to 

assess the conductivity of a waterway include establishing a normal range of what the levels are in the 

watershed, then continuing to test for exceedances.  

 

Current Conditions  

 

Conductivity data collected at Usborne Road between May 19 and June 16, 2002, is believed to reveal 

elevated levels. Because fertilizer runoff is suspected of elevating conductivity levels, further water 

sampling will need to be conducted to compare these conductivity levels with those recorded at other 

road/stream crossings. Sample sites with significantly higher conductivity levels after rainfall events are 

likely to indicate stream sections significantly influenced by storm water runoff. 
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3.1.9.8 SEDIMENT AND NUTRIENT LOADINGS 
 

The method used to provide a gross estimate of sediment and nutrient loadings from the identified NPS 

sites in agricultural areas is based on the MDEQ’s, Pollutant Controlled Calculations and Documentation 

for Section 319 Watersheds Training Manual, June 1999. Loadings from identified NPS 

sites documenting streambank erosion and livestock access are calculated using the Channel Erosion 

Equation and the Gully Erosion Equation. These sites are contributing 483 tons/year of sediment, 426 

pounds/year of phosphorus, and 853 pounds/year of nitrogen to the Watershed, as calculated in 

Appendix 7. These sites are known sources of sediment.  

The agricultural fields prevalent throughout the watershed are an additional source of sediment and 

nutrients. Estimates of sediment, phosphorus, and nitrogen pollutant loads originating from cultivated 

fields were determined with Michigan State University’s (MSU), Revised Universal Soil Loss Education 

(RUSLE), factoring in the known acreage of agricultural land. Certain assumptions were made about the 

agricultural areas to use MSU’s RUSLE Online Soil Erosion Assessment Tool, and the MDEQ’s Pollutants 

Controlled and Documentation for Section 319 Watershed Training Manual, to estimate the pollutant 

loadings. 

All of the calculations were computed for each of the subwatersheds defined. The following assumptions 

for the agricultural areas were used: 

 

 The contributing area of the agricultural land was estimated within each subwatershed using the GIS 

land use data and topographical maps.  

 

 Soil types within each subwatershed were evaluated separately, and the results were weighted to 

obtain a single soil loss value for each subwatershed.  

 

 The major soil types of those agricultural areas were categorized using the USDA Soil Surveys of 

Kent, Ionia, and Barry Counties. 

 

 The existing (before treatment) crop rotation of corn for grain and soybean and fall plow tillage 

conditions were assumed, based on information provided by the MDEQ, USDA, NRCS, and 

Conservation Districts. 

 

The complete methodologies and calculations are included in Appendix 7. Calculations at the 

subwatershed level enabled the evaluation of the specific recommendations in this WMP and prioritization 

of the remediation efforts on a subwatershed level. 
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Overall, the numbers suggest that from cropland, 37,830 tons/year of sediment, 68,093.5 pounds of 

phosphorus, and 136,516.1 pounds of nitrogen are delivered to the streams. These estimates are based 

on limited field measurements, due to time and financial constraints.  

 

Table 5 provides a summary of the calculations of the estimates of existing sediment and nutrient 

loadings in the subwatersheds. This total includes sediment eroding from agricultural fields (based upon 

assumptions regarding land use) and sediment eroding from stream banks and livestock crossings 

(based upon field data). The estimated sediment loadings in the watershed are 38,125 tons/year, 

estimated phosphorus loadings are 68,351, and the nitrogen loadings are 137,030.  

 

The numbers themselves do not necessarily present a completely accurate amount of the sediment and 

nutrients delivered to the stream, but rather can be used to prioritize the subwatersheds by their relative 

loadings to the Coldwater River, since the methodologies and assumptions were consistently applied to 

all subwatersheds. 

 

The loading reduction for conservation easements, or other measures that protect the watershed from 

future threats, is calculated using the difference between the loading from the current land use and the 

loading from future land use and is as follows:  

 

Ldeveloped – Lexisting = Pollutant Load Reduced 
 
L = 0.266*R*C*A 
 
Where: 
L = annual load (lbs) 
R = Annual runoff (inches) 
C = Pollutant concentration (mg/l) 
A = Area (acres) 
0.266 = unit conversion factor 

 

To determine the acres of developed and existing land, assume a percentage of acres slated for 

development and a percentage of that land under conservation easements.  

 

Conservation easements would also address stream stability, prevent soils erosion, reduce nutrient 

loading, provide storm water storage areas, and preserve the coldwater quality of the watershed.  
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Table 5 - Estimates of Existing Pollutant Loads 

Subwatershed 
Area 

(acres) 

Existing 
Sediment 

from 
Streambank 

Erosion 
(tons/yr) 

Existing 
Sediment 

from 
Livestock 

Access 
(tons/yr) 

Existing 
Sediment 

from 
Cropland 
Erosion 
(tons/yr) 

Existing 
Phosphorus 

from 
Streambank 

Erosion 
(lbs/yr) 

Existing 
Phosphorus 

from 
Livestock 

Access 
(lbs/yr) 

Existing 
Phosphorus 

from 
Cropland 
Erosion 
(tons/yr) 

Existing 
Nitrogen 

from 
Streambank 

Erosion 
(lbs/yr) 

Existing 
Nitrogen 

from 
Livestock 
Access 
(lbs/yr) 

Existing 
Nitrogen 

from 
Cropland 
Erosion 
(tons/yr) 

Coldwater River 
at Mouth 
(Coldwater 
Downstream) 

18,923 81.3 Unknown 3,811 71.7 Unknown 6,312 143.4 Unknown 12,750 
Coldwater River 
at Duck Creek 
(Coldwater 
Downstream) 

Coldwater River 
at Messer Brook 
(Coldwater 
Upstream) 53,699 62.2 Unknown 17,880 56.1 Unknown 32,155 112.3 Unknown 64,449 

Little Thornapple 
(Coldwater 
Upstream) 

Duck Creek 17,766 262.6 30.5 6,086.9 227.0 30.5 11,445.5 454.0 60.9 22,862.1 

Tyler (Bear) 
Creek 

30,380 46.4 Unknown 10,053 41.5 Unknown 18,181 83.1 Unknown 36,455 
Tyler (Pratt Lake) 
Creek 

Total 120,768 452.5 30.5 37,830 396.3 30.5 68,093.5 792.8 60.9 136,516.1 
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3.1.9.9 E. COLI CONCENTRATIONS 
 

Determining the link between the E. coli concentrations in the waterways and the potential sources are 

necessary to develop the TMDL. This link provides the basis for estimating the total assimilative capacity 

of the water bodies and any needed load reductions. According to the TMDL, the loadings of pathogens 

appear to enter the Coldwater River and Tyler (Bear) Creek during all weather conditions (i.e., wet and 

dry weather events). Potential sources include agricultural runoff, failing septic systems, and urban runoff.  

To further investigate the potential sources mentioned above, a load duration curve analysis was 

developed for each sampling station, as outlined in a paper by Cleland (2002). A load duration curve is a 

relatively new method utilized in TMDL development and considers how flow conditions relate to a variety 

of pollutant sources (point and nonpoint sources).  

 

The load duration curves for each station sampled on the Coldwater River and Bear Creek are included in 

Appendix 8. Flows for ungaged watersheds were estimated using a gaged stream from a nearby 

watershed of similar size and land use characteristics. The United States Geological Survey gage used to 

estimate the flows discussed here is located on the Thornapple River, near Hastings (gage No. 

04117500). The data indicate that exceedances of the WQS are observed during wet weather events 

(noted by dots above the curve on the far left side of the figure); however, dry weather contributions also 

cause exceedances of WQS to both water bodies (noted by the dots above the curve on middle to right 

side of the figure). One particular station, Bear Creek at Bell Road, is an example of E. coli input causing 

WQS exceedances during low- to mid-flow conditions, rather than wet weather events.  

 

Sources of E. coli include agricultural operations that allow livestock unlimited access to the streams, 

feedlot runoff, failing septic systems, urban runoff, and large wildlife populations. Loadings of E. coli are 

difficult to determine without extensive sampling and investigation, and measurements have not yet been 

calculated for this watershed. Loadings from specific sites have been measured, and averages are listed 

for each subwatershed in Table 6 for dry and wet weather results.  
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Table 6 - E.coli Loadings 

Subwatershed Area  
(acres) 

Existing E. coli 
(average cfu/100 ml of sites in 

subwatershed) 

Coldwater River at Mouth 
(Coldwater Downstream) 

18,923 

466 (dry) 
8,183 (wet) 

Coldwater River at Duck Creek 
(Coldwater Downstream) 

355 (dry) 
3,695 (wet) 

Coldwater River at Messer 
Brook (Coldwater Upstream) 

53,699 

1,166 (dry) 
23,952 (wet) 

Little Thornapple (Coldwater 
Upstream) 

242 (dry) 
818 (wet) 

Duck Creek 17,766 
877 (dry) 

18,158 (wet) 

Tyler (Bear) Creek 

30,380 

748 (dry) 
4,852 (wet) 

Tyler (Pratt Lake) Creek 
611 (dry) 

No wet weather results 

Total 120,768  
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4.0  DESIGNATED AND DESIRED USES AND CRITICAL AREAS 
 

Water bodies have designated uses that are defined by the State of Michigan, as well as certain desired 

uses that vary from location to location. Local residents, industries, tourists, hunters, and fishers involved 

with that particular water body will decide these desired uses. 

 

4.1 DESIGNATED USES OF WATER BODIES 
 

The State of Michigan has developed WQS under Part 4 of the Administrative Rules issued pursuant to 

Part 31 of the Natural Resources and Environmental Protection Act (1994 PA451, as amended). Rule 100 

(R323.1100) of the WQS states that all surface waters of the state are designated for, and shall be 

protected for, all of the following uses: 

 

● Agriculture 

● Industrial water supply 

● Public water supply at the point of intake 

● Navigation 

● Coldwater fishery 

● Warmwater fishery 

● Other indigenous aquatic life and wildlife 

● Partial body contact recreation 

● Total body contact recreation between May 1 and October 31 

 

4.2 DESIGNATED USES BEING MET, IMPAIRED, OR THREATENED 
 

4.2.1 STATUS OF DESIGNATED USES IN THE COLDWATER RIVER WATERSHED 
 

Current water quality impairments and specific threats to water quality must be identified and noted to 

create a focused plan for addressing nonpoint source pollutants. The status of a designated use in a 

watershed can be impaired, threatened, being met, or under review/unknown. Designated uses are 

considered impaired if the water does not meet the state’s WQS. Designated uses are considered 

threatened when water quality standards may not be met in the future.  

 

Partial Body Contact Recreation 

 

Water-related activities, such as fishing and boating, that do not require full body immersion are referred 

to as partial body contact recreation. Water quality must meet standards of less than 1,000 count per 

100 ml of E. coli for recreational uses (MDEQ, 1999). This designated use is impaired due to WQS 
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exceedances in E. coli throughout the watershed. The MDEQ 2008 TMDL list identifies 25 miles of the 

Coldwater River and 11.5 miles of Tyler/Bear Creek as not supporting this use due to E. coli.  

 

Total Body Contact Recreation 

 

Total body contact recreation refers to any activity that will result in the submersion of the head 

(e.g., swimming). Safety concerns arise when the eyes and nose are submerged and the possibility of 

ingesting the water exists. WQS for total contact body recreation must be met between May 1 and 

October 31. During this time, E. coli must be below 130 count per 100 ml, as a 30-day geometric mean. 

This designated use is impaired due to WQS exceedances in E. coli throughout the watershed. The 

MDEQ 2008 TMDL list identifies 25 miles of the Coldwater River and 11.5 miles of Tyler/Bear Creek as 

not supporting this use due to E. coli. 

 

Coldwater Fishery 

 

A coldwater fishery is considered to have summer temperatures below 60°F and to be able to support 

natural or stocked populations of brook trout. The MDEQ has identified the Coldwater River as a 

coldwater fishery. Recent data show that Tyler Creek, the main body of the Coldwater River, and part of 

Duck Creek has temperature ranges appropriate for a coldwater fishery (Seelbach, et al., 1997). This 

designated use is impaired, however, since more than half of the samples collected have below the 

minimum standard of DO to support a coldwater fishery and the MDEQ 2008 TMDL list identifies 

7.3 miles of Pratt Lake Creek as not supporting this designated use due to other anthropogenic substrate 

alterations and other flow regime alterations.  

 

Other Indigenous Aquatic Life and Wildlife 

 

In addition to fish, other aquatic life and wildlife in the ecosystem should be considered in all management 

strategies. A stable and healthy habitat supports populations of wildlife that provide outdoor recreational 

opportunities like sport fishing, bird watching, and hunting. Healthy habitats have water conditions that are 

capable of supporting native plant and animal species. The MDEQ 2008 TMDL list identifies 16.1 miles of 

Little Thornapple River and Woodland Creek, 14.6 miles of Duck Creek, 9.1 miles of Tyler/Bear Creek, 

and 7.5 miles of Clarke and Bunker Drain (and its tributaries) as not supporting this use due to other 

anthropogenic substrate alterations and other flow regime alterations.  Other areas in the watershed are 

threatened by habitat degradation, depletion of DO, and excessive plant growth. 
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Warmwater Fishery 

 

A warmwater fishery is defined by the MDEQ as a water body that is capable of supporting fish species 

that thrive in relatively warm water, including bass, pike, walleye, and pan fish. Generally, streams with 

summer temperatures between 60°F and 70°F are capable of supporting warmwater fish on a 

year-around basis and would meet this designated use. Temperatures in most streams not designated as 

coldwater streams meet this criteria, although the MDEQ 2008 TMDL list identifies 14.6 miles of 

Duck Creek as not supporting this use due to other anthropogenic substrate alterations and other flow 

regime alterations. 

 

Agricultural Use 

 

Surface waters used for irrigation, livestock watering, and produce spraying must be consistent and safe. 

In addition to farm water use, irrigation water supply is also a designated use for maintaining vegetative 

growth in nurseries, parks, and golf courses. The designated use for agricultural is currently being met, 

as no impairments of its limited use for irrigation, livestock watering, or produce spraying have 

been identified.  

 

Navigation 

 

Waterways that provide adequate depth and width for recreational canoeing and kayaking must maintain 

open, navigable conditions. The designated use of navigation in the watershed is currently being met, as 

no large obstructions that might impair navigation have been identified.  

 

Industrial Water Supply 

 

Industry depends on large quantities of cool, clean water for material washing or as a coolant. No 

industrial water intakes currently exist in the watershed; therefore, this is not currently a use.  

 

Public Water Supply  

 

Municipal water supplies must have safe and adequate supplies of surface water. Water quality must be 

sufficient for conventional water treatment to produce safe and palatable water for human consumption 

and food processing. No intakes for public water supply currently exist in the watershed; therefore, this is 

not currently a use.  
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4.3 PRIORITIZATION OF DESIGNATED USES FOR POLLUTION SITES 
 

The CRWC prioritized the designated uses by the severity to which they are affected by the identified 

nonpoint source pollutants. In the case of the Coldwater River Watershed, partial body contact is the most 

valued designated use. This was selected because it is considered an impaired designated use and it is 

in place the entire year. Second priority is full body contact recreation between May 1 and October 31, 

since it is also impaired, but is only deemed impaired for a portion of the year. The third priority for 

designated uses is a coldwater fishery.  It was selected above the “other indigenous aquatic life and 

wildlife” because, if a cold stream habitat is maintained, these indigenous species will have the habitat 

they need to survive. Warmwater fishery was selected as the fifth priority.  

 

4.4  IDENTIFICATION AND PRIORITIZATION OF POLLUTANTS TO BE 
CONTROLLED 

 

The pollutants impairing or threatening the designated uses are identified and prioritized in Table 7. 

Pollutants were listed as known (k) if the pollutant has been documented and quantified in the watershed. 

Pollutants are listed as suspected (s) if some indication of their presence has been observed, but the 

amounts or exceedances have not been quantified. The impaired and threatened waters are listed by 

segment and area. The reaches impaired by pathogens are detailed in Appendix 8 and the trout and 

coldwater streams impaired are illustrated in Figure 14. 

 

4.5 IDENTIFICATION AND PRIORITIZATION OF POLLUTANT SOURCES 
AND CAUSES 

 

Table 8 lists the prioritized, impaired, and threatened designated uses, pollutants of concern contributing 

to the degradation of the designated uses, the known, suspected, and potential sources of these 

pollutants, and summarizes data that documents the presence of the sources or causes based on the 

watershed assessments. The pollutants and sources of pollutants are identified as known (K), if they were 

documented during any of the inventory methods. Pollutants and sources were identified as suspected 

(S), if indications or impacts of them were observed or measured, but the pollutants or sources 

themselves were not observed. Potential sources are those that have historically been observed in similar 

watersheds.  

 

The percentage of loading for each source of pollutant is included in the Documented Presence in 

Watershed column. These percentages were estimated using the findings of the different assessments 

and monitoring within the watershed. For example, the MSU microbial source tracking study results 

determined that 4% of the E. coli was being contributed from human sources. Septic systems were, 

therefore, estimated to be contributing 4% of the E. coli to the watershed. The others were determined 
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using the best professional judgment of the consultants (FTC&H) and the CRWC. Additional inventories 

will be conducted within ten years to reassess the watershed and determine if potential or suspected 

sources have become known.  

 

Table 7 - Status of Designated Uses in Coldwater River Watershed 

Designated Use Status of Designated Use Pollutants 

1. Partial-body contact 
recreation 

Impaired - 2008 TMDL reach includes 25 miles of 
the Coldwater River and 11.5 miles of Tyler/Bear 
Creek  

Pathogens (E. coli) (k) 

2. Total-body contact 
recreation 

Impaired - 2008 TMDL reach includes 25 miles of 
the Coldwater River and 11.5 miles of Tyler/Bear 
Creek 

Pathogens (E. coli) (k) 

3. Coldwater fishery 

Impaired - 2008 TMDL reach includes 7.3 miles of 
Pratt Lake Creek 

Anthropogenic 
substrate alterations 
and other flow regime 
alterations  (k) - 
sediment and flow (s) 

Threatened - designated trout streams and 
coldwater streams - Coldwater River, mainstem 

Temperature (s) 
 

Threatened - designated trout streams - 
Coldwater River, mainstem, Tyler Creek, Duck 
Creek, and several small tributaries 

Nutrients, ammonia, 
and phosphorus (s) 

4. Other indigenous 
aquatic life and wildlife 

Impaired - 2008 TMDL reaches includes 
16.1 miles of Little Thornapple River and 
Woodland Creek, 14.6 miles of Duck Creek, 
9.1 miles of Tyler/Bear Creek, and 7.5 miles of 
Clarke and Bunker Drain and tributaries 

Anthropogenic 
substrate alterations 
and other flow regime 
alterations (k) - 
sediment and flow (s) 

Threatened habitats, habitat degradation, 
depletion of DO, and excessive plant growth - 
entire watershed 

Nutrients, ammonia, 
and phosphorus (s) 

5. Warmwater fishery 
Impaired - 2008 TMDL reaches includes 
14.6 miles of Duck Creek 

Anthropogenic 
substrate alterations 
and other flow regime 
alterations (k) - 
sediment and flow (s) 

Agriculture WQS being met   

Navigation WQS being met   

Public water supply Not a use   

Industrial water supply Not a use  

(s) = suspected 
(k) = known 
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Table 8 - Sources and Causes of Impairments 

  

Designated Use  

To be Restored, Improved, or Protected 
Pollutant Of Concern 

Documented Presence in 
Watershed  

(estimated % of loading) 

% Loading 
Contribution 

Source Of Pollution 
Causes for Release of 

Pollutants 

Im
p

a
ir

e
d

 D
e

s
ig

n
a

te
d

 U
s

e
s

 

Partial- and Total-Body Contact 
Recreation: Impaired 

1. Bacteria Loading: E. coli (K), Fecal 
Coliform (K) 

30,000 acres of fields used for 
manure spreading 

50% Land Application of Manure (K) 

Lack of manure management 
plans 

Manure management plans 
not enforced 

Improper application adjacent 
to water bodies 

20 medium to large livestock facilities 
in watershed 

35% Livestock Facility Runoff (K) 

Feed lot runoff 

Inadequate/improper manure 
storage 

Previous Studies:  
14 cattle crossings (Duck Creek) 5% Livestock Access Sites (S) 

Unlimited animal access to 
water bodies  

1. 2001 AWRI study found presence of fecal 
coliform Septic systems are used almost 

exclusively throughout the watershed 
(except Jordan Lake) 

4% 
Septic System Failures and Illicit 
Connections (K) 

Improperly designed and 
maintained septic systems 

2. 2003 TMDL identified 6 miles of Tyler 
Creek and 7.6 miles on Coldwater River 
impaired by E. coli 

Unknown illicit connections. 

3. 2005/2006 sampling results found the 
average for each of the 18 sites sampled 
exceeded water quality standard of 130 
ct/100 ml 100% of the time.  

Overpopulations of geese exist 
around open water bodies (10 large 
lakes) 

3% 

Wildlife (S) 

Overpopulations of geese 

4. 2008 TMDL identified 25 miles of 
Coldwater River and 11.5 miles of Tyler/Bear 
Creek not supporting designated use.  

Lack of riparian vegetation  

  

Several large deer populations are 
present in the watershed, especially 
near State game areas 

2% Overpopulation of deer 

Of the 12 parks in the watershed 
available to the public, one park has 
installed 2 pet waste stations 

1% Pet Waste (S) 
Pet owners not picking up after 
their pets. 
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Designated Use  

To be Restored, Improved, or Protected 
Pollutant Of Concern 

Documented Presence in 
Watershed  
(estimated % of loading) 

% Loading 
Contribution 

Source Of Pollution 
Causes for Release of 
Pollutants 

Im
p

a
ir

e
d

 D
e
s

ig
n

a
te

d
 U

s
e

s
 

Coldwater Fishery, Other Indigenous 
Aquatic Life and Wildlife, and Warmwater 
Fishery: Impaired 

2. Sediment/Flow (K) 

Agriculture is the predominant land 
use (85,181 acres, 30,000 row crops) 

60% Cropland Erosion (S) 

Conventional tillage practices  

 
Plowing adjacent to water 
bodies 

Many of the drainageways through 
agricultural areas are channelized 

20% Drainage System (K) Channelized drainageways 

16 surveyed eroded sites showed 
streambank erosion 

10% Streambank Erosion (K) 

Lack of riparian vegetation  

 
Inadequate soil erosion and 
sedimentation control 

Flashy flows from changes in 
land use and lack of storm 
water storage areas 

Previous Studies:  
14 cattle crossings (Duck Creek) 5% Livestock Access Sites (S) 

Unlimited animal access to 
water bodies  

2008 TMDL reach includes 7.3 miles of Pratt 
Lake Creek not supporting coldwater fishery, 
16.1 miles of Little Thornapple River and 
Woodland Creek, 14.6 miles of Duck Creek, 
9.1 miles of Tyler/Bear Creek, and 7.5 miles 
of Clarke and Bunker Drain and tributaries not 
supporting indigenous aquatic life and wildlife, 
and 14.6 miles of Duck Creek not supporting 
warm water fishery due to anthropogenic 
substrate alterations and other flow regime 
alterations 

A few areas in the watershed are 
experiencing growth (% growth in last 
10 years) and a potential for an 
increase in impervious surfaces 
(Alto - 48%, Caledonia - 43%, 
Freeport - 40%) 

5% Storm Water Runoff (P) 
Discharge from impervious 
surfaces and developed areas 
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Coldwater Fishery: Threatened  
 
Previous Studies:  

Temperature, DO (k)  

Stream miles of unprotected riparian 
areas (~40 miles) 

90% 
Lack Of Streamside Vegetative 
Canopy (S) 

Land use (agriculture, urban 
development) 

Threat to Coldwater Creek and a potential 
threat to Duck Creek (1997 MDEQ report). 
Temperature data collected in July 2002 from 
3 sites on the Coldwater River, 3 sites on 
Tyler Creek, and 2 sites on Duck Creek 
indicated that 5 of the 8 sites were cold 
enough to support trout. The Coldwater River 
at Morse Lake Road and Duck Creek at 
Freeport Avenue had too high an average 
temperature to support trout. 

 

A few areas in the watershed are 
experiencing growth (% growth in last 
10 years) and a potential for an 
increase in impervious surfaces 
(Alto - 48%, Caledonia - 43%, 
Freeport - 40%) (10%) 

10% Storm Water Runoff (P) 
Discharge from impervious 
surfaces and developing areas 
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Designated Use  
To be Restored, Improved, or Protected 

Pollutant Of Concern 
Documented Presence in 
Watershed  
(estimated % of loading) 

% Loading 
Contribution 

Source Of Pollution 
Causes for Release of 
Pollutants 

 

Cold Water Fishery and Other Indigenous 
Aquatic Life and Wildlife: Threatened 

Nutrients: Ammonia and Phosphorus 
(s) 

30,000 acres of fields used for 
manure spreading 

40% Land Application of Manure (K) 

Lack of manure management 
plans 
Manure management plans 
not enforced 

Previous Studies:  

Chemical analyses in watershed measured 
levels of total phosphorus generally less than 
0.02 to 0.03 mg/L (Michigan Water Resources 
Commission). Phosphorus levels of 0.09 mg/l 
cause nuisance growth and levels of 0.075 
mg/l can cause eutrophication. Phosphorus 
levels this high were found throughout the 
sample period. The existence of nitrogen is 
measured by concentration of ammonia. 
Ammonia concentrations above 0.3 mg/l is 
toxic to trout fry. 3% - 6% of the 33 water 
samples collected at each site contained 
ammonia concentrations at or above 0.3 mg/l. 

 
Agriculture is the predominant land 
use (85,181 acres, 30,000 acres row 
crops) 

30% Ag. Fertilizer Use (S) 
Improper application adjacent 
to water bodies 

(K) Known, 
(S) Suspected, or 
(P) Potential 
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4.5.1 SOURCES, CAUSES, AND IMPACTS OF BACTERIAL POLLUTION 
 

In March of 2007, a farmer reported to the watershed council that there was a two-inch layer 
of manure by his barn, and that some of that manure was flowing into the river every time it 
rained. The manure came from the large dairy farm on Freeport Road. The watershed 
council reported the manure spill to MDEQ. The E. coli counts taken on the farmer’s land by 
the DEQ were in the 300 colonies per milliliter range. The counts taken earlier by Paul 
Eberhart were above 2400 colonies per milliliter.  
 

~ Coldwater River Watershed Council, August 2008 
 

The official listed TMDL reach in the May 2005 Approved TMDL for the Coldwater River is approximately 

six miles from Morse Lake Avenue in Kent County, upstream to Brown Road in Barry County. For 

Tyler/Bear Creek, the reach is approximately 7.6 miles from the Coldwater River confluence, upstream to 

the Kent and Ionia County line. The municipalities making up the largest portion of the TMDL watershed 

include Bowne Township, Odessa Township, Campbell Township, and Carlton Township. Agriculture 

accounts for approximately 70% of the land use in the TMDL watershed (Grand Valley, 2003). Currently, 

23 National Pollutant Discharge Elimination System (NPDES) discharges to the Coldwater River, Bear 

Creek, or their tributaries are permitted in the TMDL reach: two individual permits, three Concentrated 

Animal Feeding Operations (CAFO) permits, five general and/or industrial storm water permits, and 

thirteen Notice of Coverage permits. The Bowne Township Wastewater Treatment Plant (WWTP) 

(MI0055697) and the Lakewood Wastewater Authority WWTP (MI0042978) are permitted to discharge 

treated human waste. The CAFO permits allow a discharge from process/production area wastewater, 

and/or manure overflow, silage leachate, and runoff from precipitation events providing the discharge 

does not cause or contribute to a violation of Michigan’s WQS (Appendix 8). The 2008 Integrated report 

lists 25 miles of the Coldwater River and 11.5 miles of Tyler (Bear) Creek as not meeting the designated 

uses of total and partial body contact recreation (Appendix 8). 

 

Bacterial pollution impairs the river’s designated uses of partial and total body contact recreation. The 

primary pathogen sources for these water bodies are agricultural and, to a lesser degree, rural residential 

land uses and overpopulation of wildlife. Specific sources include a lack of manure management 

practices, unlimited livestock access sites, agricultural runoff, failing septic systems, and wildlife.  

 

E. coli has been shown to enter water bodies from land application sites via field drainage systems, such 

as tiles. Other possible sources of E. coli from agriculture include production area runoff and runoff from 

pasture land. Field tiles have shown significant transport of enteric bacteria through tile drainage systems 

under all manure application protocols and environmental conditions (Jamieson, et al., 2002). A citation 

for illegal discharges of agricultural runoff to a tributary of the Coldwater River was issued by the MDEQ 

to an agricultural operation on May 21, 2004 (Tompkins, 2004).  
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The causes of release of E. coli in the watershed include lack of manure management plans, manure 

management plans that are not enforced, improper application of manure adjacent to water bodies, 

feedlot runoff, inadequate or improper manure storage facilitates, improperly designed and maintained 

septic systems, unknown illicit connections, overpopulation of deer and geese, lack of riparian vegetation, 

and pet owners not picking up after their pets.  

 

The impact of the E. coli pollution is a health and safety issue for the users of the watershed, those 

participating in fishing, boating, and swimming. Users and decision makers in the watershed attended 

several meetings where the results of the sampling were presented and the impacts of the pollutants 

were explained.  

 

4.5.2 SOURCES, CAUSES, AND IMPACTS OF SEDIMENT POLLUTION 
 

The 2001 physical inventory indicated that 65% of the erosion sites surveyed showed damage caused by 

flashy flows, the others by cattle crossings, and outlet or culvert erosion. The primary sources of sediment 

for these water bodies are agricultural and, to a lesser degree, rural development. Specific sources 

include streambank erosion, livestock access sites, cropland erosion, extensive drainage systems, and 

storm water runoff.  

 

The 2008 Integrated report lists reaches of Pratt Lake (7.3 miles), Upper Coldwater River (16.1 miles), 

Duck Creek (14.6 miles), Tyler (Bear) Creek (9.1 miles), and 7.5 miles of small drains as not meeting the 

designated uses of Coldwater fishery, other indigenous aquatic life and wildlife, and warm water fisheries 

due to anthropogenic substrate alterations and other flow regime alterations. 

 

The causes of release of the sediment in the watershed include inadequate soil erosion and 

sedimentation control at road/stream crossing sites, flashy flows from changes in land use and lack of 

storm water storage areas, lack of riparian vegetation, unlimited animal access to water bodies, 

conventional tillage practices on croplands, plowing adjacent to water bodies, channelized drainageways, 

and discharge from impervious surfaces and developed areas.  

 

The excessive sediment entering the waterway, either by bank damage due to flashy flows or by 

agricultural field draining, covers fish spawning ground, thus affecting the designated use of coldwater 

fishery. The sediment also settles out of the river flow in different portions of the river, thus changing the 

path, width, and depth of the creeks and the river. 
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4.5.3 SOURCES, CAUSES, AND IMPACTS OF THERMAL POLLUTION 
 

The Coldwater River is naturally cool because springs are constantly adding cold water throughout the 

upper reaches of the watershed. However, as the land in the watershed continues to develop, warmer 

water could be added through storm water runoff, industrial discharges, municipal wastewater treatment 

plant discharges, and irrigation and/or runoff from agricultural fields. Exposed drainage ditches near the 

headwaters of the Coldwater River are a concern, as they could add warmer water to the river system. A 

lack of BMPs in riparian areas could allow storm water runoff from many agricultural fields to have an 

impact on water temperature.  

 

Thermal pollution is when a water body is greatly influenced by an influx of water above or below its 

natural temperature, usually making the water warmer. Generated by development (direct and indirect 

discharges, lack of stream canopy, deforestation) and farming (water withdrawals reducing stream depth, 

water inputs from agricultural drains, lack of stream canopy), thermal pollution can result in increased 

water temperatures and reduced DO levels. This is detrimental to the aquatic life in the water body, 

especially if the water temperature historically supported a coldwater fishery and can no longer do so 

because of the temperature increase.  

 

Not only is warm water added to this watershed, but also the cold springs that have fed it with fresh 

groundwater are not being protected and are exposed by development. If watershed canopy cover has 

been removed and the water is exposed to the sun, the temperature is heightened and DO is lowered. 

 

The Coldwater River is supporting a small brown trout population that in past years has been stocked by 

the MDNR. It is one of the southernmost trout streams in Michigan, and many metropolitan residents fish 

there because of its proximity to Grand Rapids, Kalamazoo, and Lansing. Local fishers and members of 

the CRWC have been catching wild trout in the river that need the cold temperatures and spawning 

grounds in order to survive. 

 

4.5.4 SOURCES, CAUSES, AND IMPACTS OF NUTRIENTS 
 

Nutrients, including phosphorus and nitrogen, are necessary for the growth and reproduction of aquatic 

plants and for a healthy river, when in balance. Nutrients are threatening the watershed’s designated 

uses of coldwater fishery and other indigenous aquatic life and wildlife. The primary sources of nutrients 

are agricultural, and to a lesser degree, rural residential land uses and overpopulation of wildlife. Specific 

sources include a lack of manure management practices, unlimited livestock access sites, agricultural 

runoff, failing septic systems, wildlife, storm water runoff, and commercial fertilizer use.  
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The causes of release of the nutrients in the watershed include lack of manure management plans, 

manure management plans that are not enforced, improper application of manure and fertilizers adjacent 

to water bodies, feedlot runoff, inadequate or improper manure storage facilitates, unlimited animal 

access to water bodies, improperly designed and maintained septic systems, unknown illicit connections, 

discharge from impervious surfaces, and developing areas. 

 

Excessive nitrogen (ammonia) can be injurious to trout fry. Excessive nutrients can stimulate growths of 

aquatic rooted, attached, suspended, and floating plants, fungi, or bacteria that are, or may become, 

unpleasant to the human eye and cause eutrophication of the river system. 

 

4.5.5 SOURCES, CAUSES, AND IMPACTS OF UNSTABLE HYDROLOGY 
 

A hydrologic study conducted by the MDEQ concluded that the Coldwater River system is moderately 

flashy, with surface water discharge greatly increasing with larger storms. Unstable hydrology can affect 

water quality by allowing the first flush to enter the stream untreated. Unstable hydrology impacts stream 

stability if smaller storms, such as the two-year storm events, have increased flows due to increased 

runoff from impervious areas. Unstable hydrology can also impact streams through increased severe 

flooding due to lack of adequate storm water storage. The streams should be reassessed using the newer 

techniques of the Watershed Assessment of Stream Stability and Sediment Supply to help understand 

the entire system and its hydrology.  

 

The 2008 Integrated report lists reaches of Pratt Lake (7.3 miles), Upper Coldwater River (16.1 miles), 

Duck Creek (14.6 miles), Tyler (Bear) Creek (9.1 miles), and 7.5 miles of small drains as not meeting the 

designated uses of Coldwater fishery, other indigenous aquatic life and wildlife, and warm water fisheries 

due to anthropogenic substrate alterations and other flow regime alterations. 

 

The origin of the flash flooding in the lower parts of the watershed was another common 
topic. The studies indicate that it comes from the exceptionally good drainage systems that 
are used by farmers in the watershed. The drainage systems are designed to get rainwater 
and snow melt runoff out of the fields quickly, and in many cases they do their job too well. 
To retain some of the water in places where it won’t affect the farmer’s ability to work his 
fields, the watershed council began restoring wetlands and putting in buffer strips.  
 

~ Coldwater River Watershed Council, August 2008 
 

4.6 DESIRED USES  
 

The expected benefits to the continued improvements of the watershed include a cleaner Coldwater 

River, Grand River, and Lake Michigan, which translates into the betterment of wildlife communities, 

recreation, and commerce, and the reduction in the degree of health risk and expenditure of capital for 
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remediation of polluted resources. The E. coli issue on the beaches of Lake Michigan, and other beaches 

of the Great Lakes, continues to be an important issue to which a viable solution is desired. The CRWC 

supports the development and adoption of the Generally Accepted Agricultural Management Practices 

(GAAMPs) and the enforcement of the proper implementation and maintenance of those practices. 

 

The watershed is a recreational area, providing opportunities for fishing, kayaking, hunting, and hiking. 

The residents value these experiences and desire the watershed to maintain its environmental integrity in 

order to continue these uses. The preservation and enhancement of waterfowl and upland game bird 

habitats is a desired use of the watershed.  

 

Members of the CRWC expressed desired uses for the watershed as creating a sustainable plan for the 

watershed and providing environmental education opportunities. Reducing the amount of pollutants 

entering the Great Lakes from a small tributary such as the Coldwater River is a move toward the overall 

goals of protecting the Great Lakes for future generations. The work in the Coldwater River has involved 

the residents, farmers, business owners, local officials, and decision makers in a hands-on effort to 

demonstrate what individuals can do to improve and protect their environment and water resources. The 

CRWC expressed a desire for sustainability for the health of the Watershed, without having to rely on 

grant funding for their success.  

 

4.7 CRITICAL AREAS 
 

4.7.1 CRITICAL AREA ANALYSIS 
 

We set out to repair the top twenty most serious erosion sites in the watershed. All of them 
were on Duck Creek. Each of those repair sites had been assigned a project number along 
with its GPS coordinates. We began the process of contacting the farmers who owned the 
land in an effort to solve the problem of large farm animals in the stream. 
 

~ Coldwater River Watershed Council, August 2008 
 

“A critical area is the geographic portion of the watershed that is contributing a majority of the pollutants 

and is having a significant impact on the waterbody” (Brown, et al., 2000). In the case of the Coldwater 

River Watershed, critical areas were chosen based on the methods below.  

 

The previous WMP used two separate methods that reflected results found in the water quality sampling, 

temperature sampling, and in the HEC-HMS computer model to identify the critical areas in the Coldwater 

River WMP. 

 

The first method emphasized threats to the Coldwater River Watershed from bacteria, ammonia, 

phosphorus, and temperature. The ranking of the watershed followed these steps: 
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1. Consolidate the seven subbasins (Figure 9) into four subbasins that reflect the limitations imposed by 

available water quality data: Duck Creek subbasin, Tyler Creek subbasin, Coldwater River 

downstream of main tributaries, and Coldwater River upstream of main tributaries. 

 

2. Rank each of the four with regard to their respective impairment. The impaired area ranking system 

was based on four factors, each given equal weight that affect the watershed’s state-designated 

uses. The first factor is the average fecal coliform reading for that subbasin. This factor affects the 

impaired designated uses of “full” and “partial body contact, ”as it is measuring the amount of 

bacterial loading. The second factor is the average ammonia reading; the third is the average total 

phosphorus reading. The last factor is the average daily temperature for the month of July 2002. 

These last three factors relate to the impaired designated uses of “cold-water fishery” and “indigenous 

aquatic life and wildlife” (Table 9). 

 

3. Compile the results of the impairment area ranking system. (Figure 25). 

 

Table 9 - Values Used to Rank Each Impairment for Method 1  
(Samples Collected February 2001 to August 2002, *except temperature) 

Subbasin 
Average Fecal 

Coliform Reading 
(colonies/100 ml) 

Average 
Ammonia 
Reading 

(mg/l) 

Average Total 
Phosphorus 

Reading 
(mg/l) 

Average Daily 
Water 

Temperature C 
(July 1 to July 

31, 2002) 

Ranking 

Tyler Creek 
Subbasin 

421.94 0.085 0.111 17.64 1 

Coldwater 
Downstream of 
Tributaries 

326.28 0.079 0.076 19.92 2 

Coldwater 
Upstream of 
Tributaries 

193.41 0.1 0.082 19.38 3 

Duck Creek 
Subbasin 

301.31 0.075 0.075 19.55 4 

 

Method 2 of the area ranking emphasizes hydrologic conditions in the watershed with the idea of 

identifying locations of potential storm water storage areas. Since the 1800s, land use and land cover 

have changed drastically. These changes in land cover have a direct effect on the hydrology of the 

streams. In the 1800s, the land cover consisted entirely of forest and wetlands, while today it is 

predominantly agriculture with growing urban areas. The decrease in wetlands and pervious areas 

creates an increase in storm water runoff going directly into the streams. The ranking of the watershed 

followed these steps: 
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1. Compute the change in wetlands (from 1800 to 1978), existing percent agriculture, land use, two-year 

storm yield, runoff volume, and actual runoff.  

 

2. Locate these findings on a map that included the 31 subbasins identified in the HEC-HMS model 

(Figure 26).  

 

3. Identify most impaired areas that have the greatest potential for storm water of storage areas. A 

higher ranking means that subbasin has a higher need for storm water detention practices due to land 

use changes and loss of storage (Table 10. 

 

Table 10 - Impaired Area Ranking for Method 2 

Subbasin 
 
 

Wetland 
Rank 

 

Agriculture 
Rank 

 

Yield 
(cfs/acre) 

Rank 

%Change 
Runoff 
Volume 

Rank 

Total 
Runoff 
Volume 

Rank 

Total 
Ranking 

 

BC4 4 3 3 2 6 18 

CR7 2 3 3 3 6 17 

DC4 4 4 2 1 6 17 

CR4 3 2 3 3 5 16 

CR6T 2 3 3 3 5 16 

CR8 3 3 2 2 6 16 

DC2 2 3 3 3 5 16 

PLC1 4 3 2 2 5 16 

BC2T 3 4 3 3 2 15 

BC3 3 3 2 3 4 15 

CR5Tn2T 3 4 2 1 5 15 

DC3 3 3 1 2 6 15 

PLC2 4 2 1 2 6 15 

BC2 2 3 4 4 1 14 

CR5 2 2 2 3 5 14 

BC4Ts 3 3 2 2 3 13 

CR2T 3 1 1 2 6 13 

CR5Tn1 2 3 3 3 2 13 

CR6 3 2 2 2 4 13 

DC1 1 3 4 4 1 13 

DC4T 4 4 2 1 2 13 

BC4Tn 4 3 2 1 2 12 

CR3 1 2 3 4 2 12 

CR5Tn2 3 3 3 2 1 12 

CR5Ts 2 3 4 2 1 12 

CR7Ts 1 4 2 2 3 12 

CR2 2 1 2 2 4 11 

CR7Tn 3 3 2 2 1 11 

PLC2T 4 2 1 1 2 10 

BC1 1 1 4 2 1 9 

CR1 1 1 1 1 3 7 

cfs = cubic feet per second 
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Critical areas were determined using a combination of Methods 1 and 2. Method 1 identified the 

Tyler/Bear Creek subbasin as most impaired because of the nonpoint source pollutants impairing its 

designated uses. Method 2 identified several subbasins as most impaired because of their need for storm 

water storage. Combining the rankings of these methods led to the identification of the critical areas in the 

watershed (Figure 27). 

 
New information about the TMDL reaches, pollutant loadings, and additional water quality sampling 

have identified critical sites within the previously identified critical areas for specific pollutants as 

described below.  

 

4.7.2 CRITICAL AREAS AND SITES FOR BACTERIA  
 

The 2008 State of Michigan 303(d) non-attainment list includes 25 miles of the Coldwater River and 

11.5 miles of Tyler/Bear Creek as being impaired for total- and partial-body contact recreation due to 

E. coli. The Pratt Lake Creek, Tyler/Bear Creek, Coldwater River at Messer Brook, and the upper 

reaches of the Duck Creek subwatersheds are the most critical areas for restoration due to bacteria 

contamination.  

 

Critical sites within those areas are the fields on which manure is spread and locations of livestock 

producers. A map was produced for the CRWC on which all of the fields that were covered with a 

Comprehensive Nutrient Management Plan were identified. An example of the map is shown in the image 

below. The locations of the livestock operations have not been mapped, although the CRWC has a data 

base of names and addresses of the approximately 20 operations that they use for communicating with 

the agricultural community.  
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4.7.3 CRITICAL AREAS FOR SEDIMENT AND FLOW 
 

A study was done on upper Duck Creek to determine if there was as much serious bank 
erosion up there as there was in the lower portion. The stream runs straight above Campbell 
Road, the banks are well grassed, so there is little erosion, and there were no problems from 
livestock having access to the stream. Most of the livestock problems, and bank erosion 
problems, are downstream from Bell Road. The watershed council requested that the MDEQ 
monitor that portion of the stream. The board decided to concentrate its efforts on the lower 
portion of the mainstream of the Coldwater River until a determination of Duck Creek’s 
condition was made by the state.  
 

~ Coldwater River Watershed Council, August 2008 
 

As stated above, Method 2 identified several subbasins as most impaired due to runoff volumes as one of 

the factors. The critical areas for sediment and flow are those areas identified in Figure 26 as most 

impaired. Critical sites within those areas are identified as erosion sites in Appendix 7.  

 

4.7.4 CRITICAL AREAS FOR NUTRIENTS 
 

The critical areas for nutrients are identified through pollutant loading estimates, using Method 1, for the 

four subwatersheds identified in Figure 25. Tyler/Bear Creek and Pratt Lake Creek subwatersheds had 

the highest contributions of nutrients and are, therefore, the critical areas for nutrients.  

 

4.7.5 CRITICAL AREAS FOR TEMPERATURE 
 

Data collected in 2002 indicate most of the watershed meets the requirements of a coldwater or cool 

water stream and can support trout populations. Only two sampled locations, Coldwater River at Morse 

Lake Road and Duck Creek at Freeport Avenue, had too high an annual temperature to support trout. 

The Duck Creek sampling location is located approximately one mile upstream from Duck Creek’s 

confluence with Coldwater Creek. The Coldwater Creek sampling location was located in the Coldwater 

Downstream subwatershed, downstream from the Duck Creek subwatershed. The critical areas for 

temperature are the riparian areas along the stream identified in Figure 14 as designated trout streams 

and designated coldwater streams.  

 

The watershed council decided to make a special study of Messer Brook which had always 
been well over any reasonable number in E. coli counts. Board members followed it to its 
source. The stream originates from a large, cold spring. It then quickly spreads out into a 
shallow wetland, where the water warms up. The board decided that the wetland needs to 
be bypassed in order to get the cold ground water from the spring to the Coldwater River, 
and that the wetland collects E. coli bacteria which is carried to the river by the brook.  
 

~ Coldwater River Watershed Council, August 2008 
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4.7.6 PRIORITY AREAS FOR PRESERVATION AND PROTECTION 
 

A project is currently being conducted on the Lower Grand River Watershed (LGRW) to compare wetland 

databases for circa 1800 and contemporary landscapes. Wetland functions for both time periods are 

being compared to determine the extent of wetland loss and function. This tool will be used to identify and 

prioritize existing wetland areas for preservation (based upon quality and function) and to identify and 

prioritize wetland restoration areas. 

 

A functional analysis will be performed on the circa 1800 and existing wetlands following the guidelines 

being developed through the MDEQ. Nine wetland functions will be considered for evaluation: 

 

● Surface-water detention 

● Stream flow maintenance 

● Nutrient transformation 

● Sediment and other particulate retention 

● Shoreline stabilization 

● Provision of fish and shellfish habitat 

● Provision of waterfowl and water bird habitat 

● Provision of other wildlife habitat 

● Conservation of biodiversity 

 

Wetland function will be determined to be high or moderate, depending upon certain descriptors applied 

to the wetland. Functions are evaluated independently from each other, and not all functions need to be 

evaluated. Adequate evaluation of some functions may not be possible due to inadequate data (such as 

for conservation of biodiversity). A series of maps will be generated to highlight wetlands that may 

perform functions at high and/or moderate levels. 

 

4.7.7 FUNCTIONAL COMPARISON 
 

Changes in area for each function between the circa 1800 and contemporary maps will be examined to 

assess the impact of cumulative wetland loss on specific functions. The area data will be illustrated in a 

series of maps and summarized in tables. The tables will compare the following data: 

 

● Total area of each wetland type on circa 1800 and contemporary maps and net area change. 

 

● Number and area of circa 1800 and contemporary wetlands by landscape, landform, water flow path 

descriptors, and percent change in area. 
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● Total area of each wetland function on circa 1800 and contemporary maps and percent change in 

the area. 

 

The critical areas for wetland restoration have been identified in Figure 26, as part of the Method 2 

ranking for most impaired subwatersheds, but critical sites will be determined once the LLWFA study has 

been completed.  

 

In 2004 we decided to make the annual springtime river clean-up a bigger event and to 
involve other organizations in it. We began to do the first of our wetlands restoration 
projects. Thad Piwowar, Paul Eberhart, and Jim Oosting, selected several sites for the first 
projects. They chose the area around 100th Street and Coldwater Road. They surveyed the 
Howard property and the Hillary property. They spent five days doing land surveys, and 
eventually chose the Howard property, the Hillary property, Jim Oosting’s property, and 
Gordon Howes’ property as the best sites for wetlands. Thad made drawings of what he 
thought could be done on the Howard property, and he explained that the proposed wetland 
would be 700 feet long, 100 feet wide, and one-and-a- half feet deep. His cost estimate was 
about $1400.00 for the project. The wetlands restoration project on Gordon Howe’s property 
was completed.  
 

~ Coldwater River Watershed Council, August 2008 
 

A Green Infrastructure map was created to illustrate all existing government and private land in 

conservation. As shown on Figure 28, not many riparian areas have protection measures in place. 

Therefore, all the riparian areas without protection are priority areas for preservation (approximately 

40 miles of streams). 
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5.0  GOALS AND OBJECTIVES 
 

5.1 GOALS OF WATERSHED 
 

The goals for the Coldwater River Watershed are based on reducing and/or eliminating the impacts of 

NPS pollutants within the watershed. The goals have been developed on a watershed-wide basis and 

prioritized based on recent discussions among the CRWC members. The following goals for the 

watershed have been determined: 

 

 The primary goal is to restore areas where the designated uses of full-body contact and partial-body 

contact recreation, coldwater fishery, warmwater fishery, and other indigenous aquatic life and 

wildlife are impaired. 

 

 The secondary goal is to improve areas where the designated uses of coldwater fishery, warmwater 

fishery, and other indigenous aquatic life and wildlife are threatened. 

 

 The third goal is to protect the designated uses being met of agriculture and navigation, and potential 

future uses as a public or industrial water supply. 

 

It was determined at one of the meetings that the first of the watershed council’s priorities for 
managing the river should be to do whatever we can to end, or at least diminish, the flash 
flooding. The second priority should be to eliminate the excessive amount of E. coli bacteria 
in the water and to maintain clean, cold water that is safe and suitable for any kind of human 
contact. 
 

~ Coldwater River Watershed Council, August 2008 
 

The CRWC identified the E. coli contamination outside the watershed, such as on the beaches of 

Lake Michigan and other beaches of the Great Lakes, to be an important issue to which a viable solution 

is desired. The Watershed is a valuable recreational area to be protected, providing plentiful access sites 

for fishing, kayaking, hunting, and hiking. Members of the CRWC expressed the desire to create a 

sustainable plan for the watershed and to provide environmental education opportunities. The following 

goals for the desired uses of the watershed were determined by the CRWC: 

 

 Support the development and adoption of the GAAMPs and the enforcement of the proper 

implementation and maintenance of those practices. 

 Maintain the environmental integrity of the watershed, while allowing all uses 

 Preserve and enhance waterfowl and upland game bird habitats. 
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 Create sustainability for the health of the watershed, without having to rely on grant funding for 

their success.  

 

5.2 OBJECTIVES OF WATERSHED 
 

The objective to meet the first goal of restoring full-body contact and partial-body contact is to reduce the 

E.coli inputs in the watershed by addressing the identified causes of the sources of NPS pollution, as 

shown in Table 8.   The impairment of coldwater fishery, other indigenous aquatic life and wildlife, and 

warmwater fishery designated uses from anthropogenic substrate alteration and other flow regime 

alterations will be fully addressed in the next plan revision. 

 

The second goal of improving the coldwater fishery, warmwater fishery, and other indigenous aquatic life 

and wildlife can be achieved by reducing the amount of sediment, flow, thermal, and nutrient pollution 

inputs identified as the causes of the sources in Table 8.  

 

The third goal will be addressed with the implementation of activities to meet the first two goals. Future 

assessments will determine if those designated uses are still being met.  

 

The CRWC developed the following water quality summary list and prioritized the goals and objectives for 

the watershed.  

 

1. Goal: Restore designated uses of full-body contact and partial-body contact. 

a. Objective - Reducing the E.coli inputs in the watershed by implementing: 

 Manure management practices 

 Livestock operation practices to reduce runoff 

 Livestock exclusion from waterways  

 Repairs or replacements of failing septic systems 

 Wildlife population reductions 

 Proper disposal of pet waste 

 

2. Goal: Improve designated uses of coldwater fishery, warmwater fishery, and other indigenous aquatic 

life and wildlife. 

a. Objective - Reducing the amount of sediment by implementing: 

 Conservation tillage practices 

 Alternative drain maintenance practices 

 Streambank stabilization practices 

 Livestock exclusion from waterways 
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 Impervious surface reductions 

b. Objective - Reducing the amount of thermal inputs by: 

 Increasing streamside vegetative canopies 

 Decreasing impervious surfaces. 

c. Objective - Reduce nutrient inputs by implementing: 

 Manure management practices 

 Proper use and application of fertilizers 

 Livestock operation practices to reduce runoff 

 Livestock exclusion from waterways 

 Repairs or replacements of failing septic systems 

 Impervious surface reductions 

 

Table 11 relates the goals to segments of the impaired or threatened water bodies listed in Table 4. 

Multiple pollutants can be addressed by a single BMP, which can help achieve more than one objective. 

For example, if sedimentation is reduced by establishing vegetative buffers and excluding cattle access to 

the river, habitat would be provided, and bacteria levels would be decreased. In addition, protecting and 

establishing wetlands will reduce high flows, lessen sediment, and provide habitat.  

 

Table 11   Goals and Objectives 

Designated 
Use 

Status of Designated 
Use 

Pollutants Goals Objectives 

1. Partial-body 
contact 
recreation 

Impaired - 2008 TMDL 
reach includes 25 
miles of the Coldwater 
River and 11.5 miles of 
Tyler/Bear Creek  

Pathogens  
(E. coli) (k) 

Restore 
partial-body 
contact 
recreation 

Reduce the E.coli inputs in the 
watershed by implementing:  
 Manure Management 

practices 
 Livestock operation 

practices to reduce runoff 
 Livestock exclusion from 

waterways.  
 Repairs or replacements of 

failing septic systems 
 Wildlife population 

reductions 
 Proper disposal of pet 

waste 

2. Total-body 
contact 
recreation 

Impaired - 2008 TMDL 
reach includes 25 
miles of the Coldwater 
River and 11.5 miles of 
Tyler/Bear Creek 

Pathogens  
(E. coli) (k) 

Restore 
total-body 
contact 
recreation 
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Table 11   Goals and Objectives 

Designated 
Use 

Status of Designated 
Use 

Pollutants Goals Objectives 

3. Coldwater 
fishery 

Impaired - 2008 TMDL 
reach includes 7.3 
miles of Pratt Lake 
Creek 

Anthropogenic 
substrate 
alterations and 
other flow regime 
alterations - 
sediment and 
flow (s) 

Improve 
coldwater 
fishery 
 

Reduce the amount of 
sediment by implementing: 
 Conservation tillage 

practices 
 Alternative drain 

maintenance practices 
 Streambank stabilization 

practices 
 Livestock exclusion from 

waterway 
 Impervious surface 

reductions 

Threatened - 
designated trout 
streams and coldwater 
streams - Coldwater 
River, mainstem 

Temperature (s) 
 

Reduce the amount of thermal 
inputs: 
 Increasing streamside 

vegetative canopies 
 Decreasing impervious 

surfaces 

Threatened - 
designated trout 
streams - Coldwater 
mainstem, Tyler 
Creek, Duck Creek, 
and several small 
tributaries 

Nutrients, 
Ammonia, and 
Phosphorus (s) 

Reduce nutrient inputs by 
implementing: 
 Manure Management 

practices 
 Proper use and application 

of fertilizers 
 Livestock operation 

practices to reduce runoff 
 Livestock exclusion from 

waterways 
 Repairs or replacements of 

failing septic systems 
 Impervious surface 

reductions 

4. Other 
indigenous 
aquatic life 
and wildlife 

Impaired - 2008 TMDL 
reaches includes 16.1 
miles of Little 
Thornapple River and 
Woodland Creek, 14.6 
miles of Duck Creek, 
9.1 miles of Tyler/Bear 
Creek, and 7.5 miles of 
Clarke and Bunker 
Drain and tributaries 

Anthropogenic 
substrate 
alterations and 
other flow regime 
alterations - 
sediment and 
flow (s) 

Improve other 
indigenous 
aquatic life 
and wildlife 

Reduce the amount of 
sediment by implementing: 
 Conservation tillage 

practices 
 Alternative drain 

maintenance practices 
 Streambank stabilization 

practices 
 Livestock exclusion from 

waterway 
 Impervious surface 

reductions 
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Table 11   Goals and Objectives 

Designated 
Use 

Status of Designated 
Use 

Pollutants Goals Objectives 

4. Other 
indigenous 
aquatic life 
and wildlife 
(continued) 

Threatened habitats, 
habitat degradation, 
depletion of DO, and 
excessive plant growth 
- entire watershed 

Nutrients, 
Ammonia, and 
Phosphorus (s) 

Improve other 
indigenous 
aquatic life 
and wildlife 

Reduce nutrient inputs by 
implementing: 
 Manure Management 

practices 
 Proper use and application 

of fertilizers 
 Livestock operation 

practices to reduce runoff 
 Livestock exclusion from 

waterways 
 Repairs or replacements of 

failing septic systems 
 Impervious surface 

reductions 

5. Warmwater 
fishery 

Impaired - 2008 TMDL 
reaches includes 14.6 
miles of Duck Creek 

Anthropogenic 
substrate 
alterations and 
other flow regime 
alterations - 
sediment and 
flow (s) 

Improve 
warmwater 
fishery 

Reduce the amount of 
sediment by implementing: 
 Conservation tillage 

practices 
 Alternative drain 

maintenance practices 
 Streambank stabilization 

practices 
 Livestock exclusion from 

waterway 
 Impervious surface 

reductions 

Agriculture WQS being met  N/A Protect 
agricultural 
use 

 

Navigation WQS being met  N/A Protect 
navigational 
use 

 

Public water 
supply 

Not a use  N/A Protect for 
public water 
supply 

 

Industrial water 
supply 

Not a use N/A Protect for 
industrial 
water supply 

 

(s) = suspected 
(k) = known 

 
 



 

 
04/06/2009 
C:\USERS\FOERCHR\APPDATA\LOCAL\MICROSOFT\WINDOWS\TEMPORARY INTERNET 
FILES\CONTENT.OUTLOOK\G3AUXGOV\COLDWATER RIVER WATERSHED MGMT PLAN_11-10-08.DOC 

60 

5.2.1 LOAD REDUCTION TARGETS FOR E. COLI 
 

Reduction targets for E. coli are based on the 2005 Approved TMDL which states “Because the TMDL 

(E. coli) is concentration-based, the load allocation is equal to 130  E. coli/100 mL. This is based on the 

assumption that all land, regardless of use, will be required to meet WQS.” These numbers are listed in 

Table 12 . 

 

Table 12 - E.coli Reduction 
 

 
Subwatershed 

 
Area 

(acres) 

Existing E. coli 
(average cfu/100 ml 

of sites in 
subwatershed) 

(wet/dry weather 
results) 

 
E. coli 

Reductions 

Coldwater River at Mouth 
(Coldwater Downstream) 

18,923 

466 (dry) 
8,183 (wet) 

336 (dry) 
8,053 (wet) 

Coldwater River at Duck 
Creek (Coldwater 

Downstream) 

355 (dry) 
3,695 (wet) 

225 (dry) 
3,565 (wet) 

Coldwater River at Messer 
Brook (Coldwater Upstream) 

53,699 

1,166 (dry) 
23,952 (wet) 

1,036 (dry) 
23,822 (wet) 

Little Thornapple (Coldwater 
Upstream) 

242 (dry) 
818 (wet) 

112 (dry) 
688 (wet) 

Duck Creek 17,766 
877 (dry) 

18,158 (wet) 
747 (dry) 

18,028 (wet) 

Tyler (Bear) Creek 

30,380 

748 (dry) 
4,852 (wet) 

618 (dry) 
4,722 (wet) 

Tyler (Pratt Lake) Creek 
611 (dry) 

No wet weather results 
481 (dry) 

Total 120,768   

 
 

5.2.2 SEDIMENT AND NUTRIENT EXISTING LOADINGS AND REDUCTIONS FROM 

AGRICULTURAL AREAS 
 

Sediment and nutrient reduction estimates were determined through two methods depending upon the 

source of erosion. Within the Coldwater River Watershed, impacts to storm water quality from sediment 

are primarily attributed to erosion occurring along stream banks and from cultivated, agricultural fields. 

The extent of pollutant loading from erosion along riparian corridors was calculated using data collected in 

a 2001 physical inventory. Reductions in loading are based upon implementing BMPs to minimize 

streambank disturbance and stabilize soil. The reduction target of the NPS sites identified in the 

watershed is 100% reduction of the NPS pollutant loadings for sediment, phosphorus, and nitrogen when 

all sites are addressed with site-specific BMPs. Table 13 lists the reduction goals by subwatershed. The 

total estimated reduction goal for sediment from streambank erosion and livestock access is 483 

tons/year. The total estimated reduction goal for phosphorus from streambank erosion and livestock 
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access is 426.8 pounds/year. The total estimated reduction goal for nitrogen from streambank erosion 

and livestock access is 853.7 pounds/year. 

 

The extent of storm water pollutant loading resulting from agricultural field erosion was calculated with the 

RUSLE factoring in the acreage of agricultural land indicated in the Land Use Map. This approach, which 

is based upon assumptions and does not employ field data, is likely less accurate than the estimation of 

pollutant loading resulting from streambank erosion.  

 

Certain assumptions were made about the agricultural areas to use MSU’s “RUSLE Online Soil Erosion 

Assessment Tool” and the MDEQ’s Pollutants Controlled and Documentation for Section 319 Watershed 

Training Manual, to estimate the sediment and nutrient reductions. All the calculations were computed for 

each subwatershed delineated. The following assumptions, also described for the loadings in Section 3, 

for the agricultural areas were used: 

 

 The contributing area of the agricultural land was estimated within each subwatershed using GIS 

land use data and topographical maps.  

 

 Soil types within each subwatershed were evaluated separately, and the results were weighted to 

obtain a single soil loss value for each subwatershed.  

 

 The major soil types of those agricultural areas were categorized using the United States Department 

of Agriculture (USDA) Soil Survey of Kent, Ionia, and Barry Counties.  

 

 The existing (before treatment) crop rotation of corn for grain and soybean and fall plow tillage 

conditions were assumed based on information provided by the MDEQ, USDA, NRCS, and 

Conservation Districts. 

 

 The practices implemented (after treatment) of crop rotations and tillage conditions were assumed 

based on the soil types and rotations and the conservation tillage practices recommended. 

 

 A weighted average, based on the areas of conservation tillage and crop rotation, was used to 

determine the soil loss after treatment. 

 

 A delivery ratio was determined using Figure 4 on page 25 of the MDEQ’s Pollutants Controlled and 

Documentation for Section 319 Watershed Training Manual. 
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The complete methodologies and assumptions are described in Appendix 7 at the subwatershed level 

enabled the evaluation of the specific recommendations in this WMP and prioritization of the remediation 

efforts on a subwatershed level. 

 

Table 13 provides a summary of the calculations of the estimates of existing sediment and nutrient 

loadings and reductions in the subwatersheds. The numbers themselves do not necessarily present a 

completely accurate amount of the sediment and nutrients delivered to the stream, but rather can be used 

to prioritize the subwatersheds by their relative loadings to Coldwater River, since the methodologies and 

assumptions were consistently applied to all subwatersheds. 

 

Overall, the numbers suggest that in the agricultural areas, if all recommended practices were 

implemented at all identified sites, 50% of the sediment delivered from those sites would be reduced, as 

well as 43% of the phosphorus and 43% of the nitrogen.  

 

Pollutant reductions for phosphorus and nitrogen are based on the amount of sediment delivered, thus 

the calculations are dependent on the accuracy of the data collected at the site pertaining to soil loss. 

These estimates are based on limited field measurements, due to time and financial constraints. The 

results, therefore, are purely estimates of the pollutant removal capability of the actions and BMPs 

implemented. Detailed site-specific measurements and calculations, at the time of implementation, will 

yield more accurate numbers. 

 

By the time most of the streams in Southern Michigan are big enough so you cannot jump 
across them anymore, they are warm, and slow flowing, and turbid from the heavy loads of 
silt they carry. By the time most of those streams are as wide as a two-lane country road 
they have been degraded by municipal or industrial waste discharges. But the Coldwater 
river has remained uniquely clean, and clear, and cold enough to support a self sustaining 
population of trout. It will be far cheaper and easier to keep it that way than to bring it back 
again from a seriously polluted condition.  
 

~ Coldwater River Watershed Council, August 2008 
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Table 13 - Estimates of Existing Pollutant Loads and Projected Load Reductions Resulting from Implementation of BMPs 

 
Subwatershed 

 
Area 

(acres) 

Existing 
Sediment 

from 
Streambank 
& Livestock 

Access 
Erosion 

(tons/yr)
1
 

 
Existing 

Sediment 
from 

Cropland 

(tons/yr)
 2

 

 
Sediment 
Reduction 

(ton/yr)
 3

 

Existing 
Phosphorus 

from 
Streambank 

Erosion 
Livestock 

Access 

(lbs/yr)
 1

 

 
Existing 

Phosphorus 
from 

Cropland 

(tons/yr)
 2

 

 
Phosphorus 
Reduction 

(lb/yr)
 3

 

Existing 
Nitrogen 

from 
Streambank 

Erosion 
Livestock 

Access 

(lbs/yr)
 1

 

 
Existing 
Nitrogen 

from 
Cropland 
(tons/yr)

 

2
 

 
Nitrogen 

Reduction 

(lbs/yr)
 3

 

Coldwater River at Mouth 
(Coldwater Downstream) 

18,923 81.3 3,811 
81+1,908 

=1,989 
71.7 6,312 

71.7+2,702 
=2,773.7 

143.4 12,750 
143.4+5,438 

=5,581.4 Coldwater River at Duck Creek 
(Coldwater Downstream) 

Coldwater River at Messer Brook 
(Coldwater Upstream) 

53,699 62.2 17,880 
62.2+8,789 

=8,851.2 
56.1 32,155 

56.1+13,557 
=13,613.1 

112.3 64,449 
112.3+27,148 

=27,260.3 Little Thornapple  
(Coldwater Upstream) 

Duck Creek 17,766 262.6+30.5 6,380 
293.1+3,27
4 =3,567.10 

227.0+30.5 
=257.5 

11,703 
257.5+5,066 

=5,323.5 
454.0+60.9 23,377 

514.9+10,124 
=10,638.9 

Tyler (Bear) Creek 

30,380 46.4 10,053 
46.4+4,948 

=4,994.4 
41.5 18,181 

41.5+7,672 
=7,713.5 

83.1 36,455 
83.1+15,367 

=15,450.1 
Tyler (Pratt Lake) Creek 

Total 120,768 483 38,125 19,401.7 426.8 68,351 29,423.8 853.7 137,030 58,930.7 

lbs/yr = pounds per year 
1 = NPS sites loading and reduction (See Appendix 7) 
2 = RUSLE loading (See Appendix 7) 
3 = NPS reduction + RUSLE reduction (See Appendix 7) 
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5.2.3 LOAD REDUCTION TARGETS FOR CONSERVATION EASEMENTS 
 

The loading reduction for conservation easements, or other measures that protect the watershed from 

future threats, is calculated using the difference between the loading from the current land use and the 

loading from future land use and is as follows:  

 

Ldeveloped – Lexisting = Pollutant Load Reduced 
 
L = 0.266*R*C*A 
 
Where: 
L = annual load (lbs) 
R = Annual runoff (inches) 
C = Pollutant concentration (mg/l) 
A = Area (acres) 
0.266 = unit conversion factor 

 

To determine the acres of developed and existing land, 20% of the acres of riparian land (12,000) was 

assumed slated for development, based on the past growth of the area from the census data, and 2% of 

that land (2,400) was assumed to be placed in conservation easements, based on goals set by the West 

Michigan Land Conservancy and the Southwest Michigan Land Conservancy. Conservation easements 

would also address stream stability, provide storm water storage areas, and preserve the coldwater 

quality of the watershed.  

 

Using these assumptions and the percent reductions calculated through the Rogue River Watershed 

(0.73 lb/ac/y Phosphorus and 8 lb/ac/yr Nitrogen), a total of 1,752 lb/yr Phosphorus and 

19,200 lb/y Nitrogen would be reduced. 
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6.0  IDENTIFYING SYSTEMS OF BMPs 
 

6.1 BMPs TO ACHIEVE GOALS AND OBJECTIVES 
 

6.1.1 WATERSHED ACTION PLAN 
 

The objectives for which the BMPs are proposed are quantified in Table 14. The quantities of 

recommended BMPs are based on the NPS inventories conducted for this project, as well as 

recommendations from the CRWC. An inventory will need to be conducted on areas not yet assessed in 

order to quantify the BMPs for those areas. 

 

Cole Groot proposed a project to increase the water flow in Wilson Drain. After the 
watershed council cleared the drain of fallen trees, logs, and grass, the water in the lake 
from which the drain flows dropped more than four inches. 
 

~ Coldwater River Watershed Council, August 2008 
 

The Action Plan outlined in Table 14 is a detailed list of activities that describe the actions to taken to 

accomplish the project goals and objectives. The following information is included in the table: 

 

6.1.1.1 SOURCES OF CAUSES OF POLLUTANT  
 

The sources and causes from Table 8 are listed in Table 14, prioritized by importance and contribution of 

pollutant to the watershed. The CRWC prioritized this list at a special meeting in August 2008. The list 

also include the pollutants associated with each source.  

 

We have done several projects each year to improve stream flow and provide trout cover in 
the Coldwater River. We have done several projects to stabilize the banks of Duck Creek. 
Large farm animals, both cattle and horses, graze along Duck Creek and drink from the 
stream, and they have seriously damaged the banks in many places. That has greatly 
increased the sediment load, and increased the amount of fecal matter and coliform bacteria 
that are being washed into the stream with every rain. 
 

~ Coldwater River Watershed Council, August 2008 
 



 

 
04/06/2009 
C:\USERS\FOERCHR\APPDATA\LOCAL\MICROSOFT\WINDOWS\TEMPORARY INTERNET FILES\CONTENT.OUTLOOK\G3AUXGOV\COLDWATER RIVER WATERSHED MGMT PLAN_11-10-08.DOC 

66 

 
Table 14 - Action Plan 

Causes of Source of 
Pollutant 

Recommended 
Prioritized BMPs 

Critical and Priority 
Areas/Sites - 

Quantity/Locations 

Estimated Unit Cost 
(Includes Operations 

and Maintenance 
Costs) 

Total Cost 
(Over 10 Years) 

Measurable 
Milestones - 2010 

Measurable 
Milestones 

Phase II Update 
2013 

Measurable 
Milestones 

2018 
Technical Assistance Financial Assistance 

Lack of manure 
management plans or 
manure management 
plans not enforced 
(E. coli), Improperly 
spreading manure (E. 
coli) 

1.  Develop manure 
management plans 

Fields adjacent to 
TMDL reaches and in 
subwatersheds ranked 
“Most Critical” in 
Figure 27.  
 
20 Manure 
Management Plans 

$6,000 $120,000 Contact NRCS to review 
maps of field tiles in 
priority areas, locate 
outfalls, and identify 
sources of E. coli. 
Contact 20 of those 
producers and provide 
education on new 
GAAMPs. 

Encourage MDEQ to 
review existing 
spreading plans and 
enforce them. 
Prioritize farms for 
development of MM 
plans. Develop 10 
plans. 

Develop additional 10 
plans for priority farms.  
 
Load Reductions:  50% 
of total loading reduced 

NRCS, CDs, MDA 
(regulatory authority 
for GAAMPs), MDEQ 
(regulatory authority 
for CAFOs), Farmers, 
TSPs, Farm Bureau 
 
100 hrs/plan = 
2,000 hours  

MDA, MDEQ, CCRP, 
CCPI, AWEP 

Lack of manure 
management plans (E. 
Coli), plowing adjacent 
to water bodies 
(sediment), feedlot 
runoff (nutrients), 
conventional tillage 
practices (sediment), 
and lack of riparian 
vegetation (temperature, 
DO) 

2.  Filter strips Fields adjacent to 
TMDL reaches and 
waterbodies in 
subwatersheds ranked 
“Most Critical” in 
Figure 27.  
 
~ 80 miles of 
waterways. 75% 
without riparian 
vegetation = 60 miles 
x 50 ft wide of filter 
strip needed = 364 
acres (3 ac/filter strip = 
121 filter strips) 

$1,500/acre 
establishment (design, 
seed, labor), 
$125/acre/year rental 
 
 

$1,001,000 Identify areas needing 
filter strips through results 
of HIT tool and compare 
to critical areas. Contact 
landowners. Provide 
incentives to install filter 
strips. Install 10 acres. 

Install additional 50 
acres of filter strips. 

increased participation in 
programs, and 61 acres 
filter strips installed. 
 
Load reductions: 80% of 
loading 

Pheasants Forever, 
TU, NRCS, CDs, golf 
courses, and 
landowners 
 
20 hours/filter strip = 
2,420 hours 

Farm Bill Program, 
319 grants, Pheasants 
Forever, Trout 
Unlimited, CCRP 

Flashy flows from 
changes in land use and 
lack of storm water 
storage areas 
(temperature, DO, 
sediment) 

3.  Wetland restoration Subwatersheds 
ranked “Very High” in 
Figure 26. 
 
76.02 sq. mi. x 1% = 
486 acres (20 
ac/wetland = 24 
wetlands) 
 

$2,000 - $10,000/acre $1.4 – $4.9 million Use results of Landscape 
Level Wetland Functional 
Analysis study (from 
AWRI & FTC&H) to 
compare to critical areas 
for storage for storm 
water runoff. Contact 
landowners. Complete 
designs for 25 acres of 
wetlands. 

Work with landowners, 
agencies and 
organizations to 
design and restore 
100 acres of wetland. 

Complete wetland 
restoration on 361 acres. 
 
Load reductions: reduce 
peak flows to meet 
criteria in updated Model 
Storm Water Ordinance 

AWRI, MDEQ, NRCS, 
CDs, DU, TU, 
USFWS, Wetland 
consultants, golf 
courses 
 
60 hours/wetland – 
1,440 hours 

DU, EPA Region 5 
Wetland Program 
Development grant, 
WRP, CCRP, Wildlife 
Habitat Foundation 

Lack of riparian 
vegetation (sediment, 
nutrients), Discharge 
from impervious 
surfaces and developing 
areas (sediment, 
temperature, DO), 
Inadequate soil erosion 
and sedimentation 
control (sediment) 

4.  Stream buffer 
ordinance 

Subwatersheds 
ranked “Most Critical” 
in Figure 27.  
 
Lowll, Boston, Bowne 
Cambell, and Odessa, 
Townships. Village of 
Clarksville (6 
communities) 
 

$5,000/community $30,000 Contact identified 
communities to present 
information at Board 
meetings to establish 
buffer ordinance for 
consistent setbacks from 
waterways. Complete 
drafts of ordinance. 

Complete final 
ordinance. Work with 
five communities to 
get 4 ordinances 
approved. 

Approved ordinance 
enforced in remaining 2 
communities.  
 
Load reductions: 80% of 
loading  

Township and Village 
planners,  CDs 
 
 
50 hours/ordinance – 
300 hours 

People and Land 
Grants, 319 
Implementation grants, 
Five Star Restoration 
Grants, NACo Coastal 
Counties Restoration 
Initiative grants 

Inadequate manure 
storage (E. coli, 

nutrients) 

5.  Animal waste 
storage facilities 

Farms adjacent to 
TMDL reaches and in 
subwatersheds ranked 
“Most Critical” in 
Figure 27.  
 
5 Facilities 
 

$50,000/facility $250,000 Identify operations with 
manure management 
challenges. Contact ten 
producers to present 
information. Inspect 
existing facilities. 

Design and construct 
two facilities. 

Design and construct 
additional three facilities. 
 
Load reductions: TBD 

TSP, NRCS, CDs, 
MDA, MDEQ, 
Farmers, engineers 
 
400 hours/ facility = 
2,000 hours 

Farm Bill Programs, 
319 Grants 
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Table 14 - Action Plan 

Causes of Source of 
Pollutant 

Recommended 
Prioritized BMPs 

Critical and Priority 
Areas/Sites - 

Quantity/Locations 

Estimated Unit Cost 
(Includes Operations 

and Maintenance 
Costs) 

Total Cost 
(Over 10 Years) 

Measurable 
Milestones - 2010 

Measurable 
Milestones 

Phase II Update 
2013 

Measurable 
Milestones 

2018 
Technical Assistance Financial Assistance 

Inadequate manure 
storage (E. coli, 

nutrients) 

6.  Methane digester Farms adjacent to 
TMDL reaches and in 
subwatersheds ranked 
“Most Critical” in 
Figure 27.  
 
1 digester 

$3 Million $3 Million Notify  producers of 
digester benefits and 
Identify producers 
interested in investing in a 
digester.  

Work with engineers 
and distributors to 
design and construct a 
system. 

Have regional system in 
pace accepting manure 
from 3 farms.  
 
Load reductions: TBD 

Novi Energy, Phase 
III, Economic 
Development 
Committees, 
Producers 
 
300 hours/facility = 
300 hours 

Rural Development 
grants, Conservation 
innovation grants, Frey 
Foundation 

Lack of riparian 
vegetation (E. coli, 

nutrients, sediment), and 
inadequate soil erosion 
and sedimentation 
control (sediment). 

7.  Conservation 
easements 

250 acres within  
entire watershed  
 
(average 
25 acres/easement  
=10 easements) 

$24,750 contract 
development, plus 
$2,000/acre (purchase 
price) 

$6.5 Million Contact Land 
Conservancies or other 
organizations that are 
legally able to hold 
easements and accept 
land donations. Identify 
number of acres and 
landowners of parcels 
eligible for conservation 
easements. 

Identify areas to be 
assessed. Negotiate 
easements and 
preservation of land. 
Develop five contracts 
for conservation 
easements (minimum 
100 acres total). 

Contracts for additional 
150 acres. [Load 
reduction estimate based 
on if no easements 
established the land will 
be developed (new 
suburbs)].  
 
Load reductions: 1,752 
lbs/yr phosphorus, 
19,200 lbs/yr nitrogen 
(based on Rogue River 
WMP estimates) 

Appraiser, tax advisor, 
legal review, closing 
agent, professional 
surveyor, Land 
Conservancy of West 
Michigan, The Nature 
Conservancy, TU, golf 
courses, businesses 
 
40 hours/easement = 
400 hours 

Land Conservancy, 
Great Lakes Fish and 
Wildlife Restoration 
Act grants,  

Feedlot runoff (E. coli) 8.  Feedlot 
management 

Farms adjacent to 
TMDL reaches and in 
subwatersheds ranked 
“Most Critical” in 
Figure 27. 
 
10 sites 

$5,000 $50,000 Identify areas where 
feedlots drain into 
streams, develop 1 model 
feedlot management plan, 
including fencing, manure 
management, roof runoff 
management, watering 
facility 

Identify four additional 
sites and develop 
comprehensive plans. 

Identify five additional 
sites and develop 
comprehensive plans. 
 
Load reductions: TBD 

NRCS, CDs, MDA, 
MDEQ, Farmers, Farm 
Bureau 
 
40 hours/site = 
400 hours 

AWEP, CCPI 

Lack of riparian 
vegetation (E. coli, 
sediment, nutrients), and 
inadequate soil erosion 
and sedimentation 
control (sediment). 

9.  Critical area 
planting for riparian 
habitat. 

Subwatersheds 
ranked “Most Critical” 
in Figure 27.  
 
159 sites of 
streambank erosion 

$3,000site $477,000 Revisit all sites to assess 
severity of erosion and 
most probable cause. For 
localized problems, 
contact landowners of 20 
most critical sites.  

Work with riparian land 
owners to restore 
native vegetation on 
50 sites 

Stabilize remaining 
identified sites with 
vegetative practices.  
 
Load reductions: 
Sediment 452.6 tons/yr 
Phosphorus – 396.4 
lbs/yr 
Nitrogen – 792.7 lbs/yr 

NRCS, CDs, MDA, 
MDEQ, Farmers, 
riparian landowners, 
MDNR, Goose 
Management 
Companies 
 
20 hours/site = 
3,180 hours 

Landowner, EQIP, 
AWEP 

Unlimited animal access 
to water bodies (E. coli, 
sediment, nutrients), and 
lack of riparian 
vegetation (E. coli, 
sediment, nutrients)  

10. Exclusion fencing In Duck Creek, 6 sites 
identified as 
moderate/severe in 
inventory.  8 other 
sites identified. Total 
of 4,200 feet 

$1.50/linear foot $6,300 Contact all landowners. 
Develop six contracts with 
landowners to install 
fencing to keep livestock 
out of waterways. 

Install exclusion 
fencing at 4 sites. 

Install fencing at 
additional 4 sites. 
Reduce E. coli load by 

100% from these sites  
 
Load reductions:  
Sediment 30 tons/yr 
Phosphorus 30 lbs/yr 
Nitrogen 60 lb/yr 

NRCS, CDs, MDA, 
MDEQ, Farmers 
 
10 hours/site = 
140 hours 

CCRP, EQIP, AWEP 

Unlimited animal access 
to water bodies (E. coli, 
sediment, nutrients), 
Lack of riparian 
vegetation (E. coli, 
sediment, nutrients)  

11. Watercourse 
crossings and 
alternative watering 
supply 

In Duck Creek, 6 sites 
identified as 
moderate/severe in 
inventory.  8 other 
sites identified.  

$3,700 each $51,800 Contact all landowners to 
install alternative crossing 
structures to restrict 
livestock access to 
waterways. Develop 
designs and install at 6 
sites 

Develop designs and 
install at additional 4 
sites 

Install BMPs at additional 
4 critical sites 
 
Load reductions: 
Sediment 30 tons/yr 
Phosphorus 30 lbs/yr 
Nitrogen 60 lb/yr 

NRCS, CDs, MDA, 
MDEQ, Farmers 
 
20 hours/site = 
280 hours 

CCRP, EQIP, AWEP 
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Table 14 - Action Plan 

Causes of Source of 
Pollutant 

Recommended 
Prioritized BMPs 

Critical and Priority 
Areas/Sites - 

Quantity/Locations 

Estimated Unit Cost 
(Includes Operations 

and Maintenance 
Costs) 

Total Cost 
(Over 10 Years) 

Measurable 
Milestones - 2010 

Measurable 
Milestones 

Phase II Update 
2013 

Measurable 
Milestones 

2018 
Technical Assistance Financial Assistance 

Improperly designed and 
maintained septic 
systems (E. coli, 
nutrients) 

12.  Coordinate with 
County Health 
Departments 

Kent, Ionia, & Barry 
Counties 

$7,500/county for 
assistance 

$22,500 Increase or maintain 
ability to enforce the 
correction of failures. 
Assist with 
implementation and 
enforcement of septic 
system regulations.  

Assist with promotion 
of septage ordinance 

Eliminate 100% of failing 
septic systems 
 
Load reductions:  4% of 
loading 

Health Departments, 
Clean Water Action, 
developers TU, golf 
courses, businesses, 
BEDHD 
 
100 hours/county = 
300 hours 

People and Land 
Grants, Health 
Departments, 
Community 
Foundations 

Improperly designed and 
maintained septic 
systems (E. coli, 
nutrients) 

13. Septic system 
maintenance 

Inspect and perform 
maintenance on 250 
systems adjacent to 
TMDL reaches and in 
subwatersheds in 
Figure 27. 

$2,000/each $500,000 Identify areas of 
old/failing septic systems, 
hold public meeting to 
address septic system 
maintenance. Work with 
septic haulers to provide 
incentives for clean outs. 
and repairs 

Inspect 100 systems 
and verify 
maintenance. 

Inspect additional 150 
systems verify all 
maintenance. Reduce 
100% of leaching or 
failing systems 
 
Load reductions: 4% of 
loading 

Health departments, 
septic system 
businesses, TU, golf 
courses, businesses, 
BEDHD 
 
10 hours/system = 
2,500 hours 

 Health  Departments, 
landowners 

Unknown illicit 
connections (E. coli, 
nutrients) 

14. Identify and 
prohibit illicit sanitary 
connections 

Sanitary system 
around Jordan Lake – 
50 homes 

$600/Dye Test; 
$100/Staff 
Investigation per 
property 

$35,000 Inventory all storm sewer 
outfalls for dry and wet 
weather flows. Test flows 
for E. coli.  

Develop maintenance 
strategy. Remove all 
illicit connections. 

Create a sanitary sewer 
master plan for local 
governments in priority 
areas in the Watershed 
 
Load reductions: 4% of 
loading 

Woodland Township 
Barry County Drain 
Commissioner, Road 
Commission, 
businesses, BEDHD 
 
4 hours/home = 
200 hours 

MDEQ, Wastewater 
Treatment Plant fees 

Overpopulation of deer, 
geese, and raccoons (E. 
coli) 

15. Wildlife 
management 

Lands adjacent to 
TMDL reaches and in 
subwatersheds ranked 
“Most Critical” in 
Figure 27. I 
management plan  

$4,000/plan $4,000 Work with MDNR and 
urban critter control 
businesses to develop 
plan to manage wildlife 
populations 

Impelment 
recommendation in 
plan, such as a deer 
hunt on Trout 
Unlimited Dolan 
Property 

Reduction of wildlife  
population to MDNR 
recommendations. 
 
Load reductions: 5% of 
loading 

MDNR, Whitetails 
Unlimited, Michigan 
Bow Hunters, Trout 
Unlimited, DU, local 
animal control 
businesses 
 
60 hours/plan = 
60 hours 

MDNR Land & Water  
Great Lakes Fish & 
Wildlife Restoration 
Grants, 319 funding 

Pet owners not picking 
up after their pets (E. 
coli) 

16.  Install pet waste 
stations, bags, and 
educational signage at 
public parks. 

16 pet waste stations 
at public parks (Pratt 
Lake, Jordan Lake, 
Middleville State 
Game Area, township 
parks)  

$600/park $9,600 Identify problem areas in 
parks to install pet waste 
stations 

Design and install 
eight pet waste 
stations and 
educational signage at 
four parks 

Design and install 
additional eight pet waste 
stations at additional four 
parks. Successful 
management of pet 
waste in those areas and 
increased participation in 
programs 
 
Load reductions: 1% of 
loading 

MDEQ, CD, County, 
Townships, City 
 
15 hours/station = 
240 hours 

319 Grants, MDNR 
Michigan Natural  
Resources Trust Fund, 
Community 
Foundations 
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Table 14 - Action Plan 

Causes of Source of 
Pollutant 

Recommended 
Prioritized BMPs 

Critical and Priority 
Areas/Sites - 

Quantity/Locations 

Estimated Unit Cost 
(Includes Operations 

and Maintenance 
Costs) 

Total Cost 
(Over 10 Years) 

Measurable 
Milestones - 2010 

Measurable 
Milestones 

Phase II Update 
2013 

Measurable 
Milestones 

2018 
Technical Assistance Financial Assistance 

Conventional tillage 
(sediment) 

17.  Conservation 
tillage practices and 
cover crops 

Subwatersheds 
ranked “Most Critical” 
in Figure 27.  
 
Tyler/Bear Creek 
Subwatershed – 
30,380 acres, upper 
1/3 of Duck Creek 
subwatershed – 
5,922 acres 

$260 - 460/acre - 
CRP, EQIP 

$7 - $14 million Conduct tillage survey to 
identify highest erodible 
fields, implement 
practices on 5,000 acres 

 Implement practices 
on 10,000 acres 

 Implement practices on 
21,302 acres. 
 
Load reductions: 
Sediment 
19,401.7 tons/yr, 
phosphorus – 
29,423.8 lbs/yr – 
Nitrogen 58,930.7 lbs/yr 

NRCS, CDs, MSU 
extension agent 
 
TBD 

CRP, EQIP, AWEP 

Inadequate soil erosion 
and sedimentation 
control at road/stream 
crossing sites 
(sediment) 

18. Repair and/or 
replace Road/Stream 
Crossings 

Subwatersheds 
ranked “Most Critical” 
in Figure 27.  
 
48 crossings 

$20,000/each $960,000 Reassess road/stream 
crossings needing repair. 
Contact road commission.  

Repair or replace 5 
most critical crossings 

Repair or replace 10 
more crossings, create 
schedule for remaining 
repairs 
 
Load reductions: TBD 

Road Commission, 
landowners 
 
50 hours/crossing = 
2,400 hours 

Rural development 
programs, Fish & 
Wildlife Fish passage 
grants 

Channelized 
drainageways 

19. Two-stage channel 
design 

County Drains in 
watersheds 

TBD TBD  TBD  TBD TBD TBD  TBD 

MDA – Michigan Department of Agriculture 
MDEQ – Michigan Department Environmental Quality 
CCRP - Continuous Conservation Reserve Program 
CCPI – Conservation Cooperative Partnership Incentives 

AWEP - Agricultural Water Enhancement Program 

AWRI - Annis Water Resources Institute 
NRCS - USDA Natural Resources Conservation Service 
CDs -  Conservation Districts 
DU - Ducks Unlimited 
TU - Trout Unlimited 
USFWS – U.S. Fish and Wildlife Service 
TSP – Technical Service Providers 
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6.1.1.2 RECOMMENDED BMPS  
 

The CRWC used the comprehensive list of BMPs in Appendix 17, which includes the MDEQ BMP list, the 

Michigan Department of Transportation’s list of BMPs, the MDEQ’s Agricultural BMP manual, and the 

MDEQ’s Wetland Protection Guide to identify structural and vegetative BMPs needed to control nonpoint 

sources of pollution from areas in the watershed. A list of managerial BMPs, such as manure 

management, zoning ordinances, and land use policies, was developed using those same resources to 

identify managerial strategies to control nonpoint sources of pollution. The CRWC met in July 2008 to 

prioritize the BMPs based on the experience of landowner participation and acceptance of practices. 

Many of the practices were identified in response to the MSU Study completed using microbial source 

tracking methods. This study concluded that the majority of contamination was of bovine origin; therefore, 

a priority was placed on practices that addressed manure management. Table 14 lists the highest priority 

activities to be implemented in the watershed.  

 

The watershed council contacted a farmer about the cattle that have free access to Duck 
Creek. The farmer showed no interest in enlisting our help to keep the cattle out of the 
stream. 
 
In July of 2004, trees were cabled in place in the water at 29 sites on the Coldwater River 
along the banks of the Trout Unlimited property.  
 
In September of 2004, we began working with the West Michigan Environmental Action 
Council to put a rain garden in Coldwater Park. 
  
We began working with the Lansing Chapter of Trout Unlimited to do additional woody 
debris project along the Coldwater River. Members of the watershed monitoring teams were 
invited to observe or work on the projects.  
 
We brought four interested organizations together to work in the watershed. Schrems West 
Michigan Trout Unlimited, the Lansing Chapter of Trout Unlimited, the Kalamazoo Chapter of 
Trout Unlimited, and the Coldwater River Watershed Council formed the Coldwater River 
Committee and began doing stream rehabilitation projects.  
 
We began planting cuttings of dogwood and willows, rooting them in the exposed sandbars 
in the river channel at low water. Some Boy Scouts and Cub Scouts assisted in that project 
and earned merit badges for their work.  
 
The trails on the property were cleared, and additional woody debris was cabled along the 
south bank of the river. A project to clear the river of interlocking fallen trees was done on 
Mrs. Dipp’s property. The trees were cut into movable sections and hauled to the bank.  
 

~ Coldwater River Watershed Council, August 2008 
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6.1.1.3 CRITICAL/PRIORITY AREAS AND SITES - QUANTITY/LOCATIONS  
 

The critical areas are where the BMPs will be implemented to address the sources and causes of 

pollutants causing the impairments or threats to the designated uses. The locations are identified by 

subwatershed, community, or specific site as applicable, along with the quantity of the BMP to be 

implemented, such as miles of filter strip or number of communities. Priority areas are the places 

identified for protection to prevent future impacts to water quality. These areas are described in Section 5. 

Assumptions and pollutant removal efficiencies are described for each BMP in Table 14. 

 

In May of 2007, the watershed council undertook the leadership role in a series of stream 
improvement projects at the Tyler Creek Golf Course, and in the Dolan Natural Area. All the 
members of the Coldwater River Committee assisted. There were forty-five people working 
on the project and lunch was served for everyone at the Freeport Community Center.  
 

~ Coldwater River Watershed Council, August 2008 
 

6.1.1.4 ESTIMATED UNIT COSTS  
 

Costs associated with the BMPs are listed and can be used as a guide to estimate future budgets and 

amounts expected from landowner and partner participation. The estimated costs for the quantity of BMP 

listed includes the total cost, and any operations and maintenance costs associated with that BMP. This 

information was derived from past experience and is included in more detail in Table 14. 

 

The first project in which the watershed council was involved was done in concert with the 
Michigan Department of Natural Resources and Trout Unlimited. We placed half log 
structures in the river along Wolf Road. As a part of that project a few trees along the banks 
were felled into the stream and they were cabled in place to provide additional cover and put 
more woody debris in the stream. At that time all of our projects were low budget projects 
that required a lot more hard work than money. We planned a number of other projects that 
we eventually gave up on simply because we did not have the money to do them. We did 
what we could afford to do. We had annual river cleanups and held a few public meetings at 
the Freeport Community Center. 
 

~ Coldwater River Watershed Council, August 2008  
 

6.1.1.5 TOTAL COSTS  
 

The total cost for implementation over the long-term (10 years) is tallied in this column. Totals from this 

action plan will be added with the totals in the I&E chapter to summarize the level of effort recommended 

to address the water quality impairments and threats.  

 

We began our efforts to prepare a long-term management plan for the watershed by 
commissioning a study of erosion sites on the Coldwater River and its two main tributaries, 
Duck Creek and Tyler Creek. The study was done by Mainstream Resources, and it found 
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about 300 places where stream banks are eroding enough to contribute to the sediment load 
that is carried downstream each time the river floods. That study also confirmed that the 
flash flooding that occurs so frequently after anything more than just a moderate rain is the 
basic cause of the most serious erosion problems. The estimated cost of repairing the 
erosion sites was in excess of one million dollars. The most serious sites will be the most 
expensive to repair, but we knew those were the places where we had to start. 
  

~ Coldwater River Watershed Council, August 2008 
 

6.1.1.6 MEASURABLE MILESTONES  
 

The measurable milestones are defined in these actions steps following a timeline of short-term (most 

specific to occur by 2010) to long-term (assessing goals of reduction and documenting amount completed 

by 2018). Progress will be measured at an interim when the WMP is required to be updated for the 

NPDES Phase 2 program in 2013. This interim milestone fits with the planning strategy for the LGRW. 

Specific numbers, benchmarks, phases, or steps are identified for every action listed in the table. This 

follows the logical sequence of dates, since the WMP will have to be assessed in 2010 for the Phase 2 

progress reporting, and changes are required to be made by 2013.  

 

6.1.1.7 TYPE, AMOUNT, AND SOURCE OF TECHNICAL ASSISTANCE  
 

Not all of these actions can be accomplished by one entity in the timeframes listed, but the timeframes 

are feasible for each action on its own. For each action, the type of assistance needed, such as 

engineering or monitoring, and the amount, usually in hours, was calculated. Agencies that are capable of 

providing those technical services are listed. The Technical Assistance listing is unique for each action. 

The regulatory authority and the type of governing needed is identified, if the action requires a change in 

policies or rules and regulations that impact water quality. Additional information about technical 

assistance is included in Table 14. 

  

In March studies were done on the Dolan Property to determine the best place for a ditch 
plug to recreate wetlands on the property. Drain Commissioner Tom Doyle asked the 
watershed council to help in determining how badly the banks are eroding downstream from 
the culverts beneath Hastings Road. He also asked the watershed council to assist in 
repairing the damage when the drain commission decides what to do about it. 
 

~ Coldwater River Watershed Council, August 2008 
 

Assistance in the implementation of the BMPs are provided by a number of local agencies, such as the 

Conservation Districts, County USDA, NRCS, Farm Service Agencies, and the Road Commission offices. 

State agencies that provide guidance include the MDEQ (Water Bureau and Environmental Services and 

Science Division) and the MDA. Landowners, local government officials, private consultants, and 

engineers participate as well.  
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Another meeting was held with people who owned land along Duck Creek. The expense of 
some of the projects was greater than had been suggested in the beginning. It was decided 
that the watershed council would seek financial assistance in grants for the landowners and 
provide as much money from our own funds as possible. The Ionia County Drain 
Commissioner was contacted to determine what the laws permitted us to do to Duck Creek, 
which is classified as a drain. 
 

~ Coldwater River Watershed Council, August 2008 
 

6.1.1.8 FINANCIAL ASSISTANCE  
 

The activities proposed for the project implementation can be funded through a variety of sources. 

Federal funding from the USDA through the Farm Bill programs, such as the EQIP, CREP, and Wetlands 

Reserve Program could assist in the implementation of the agricultural practices. Other federal funding 

through Section 319 funds and state funding from any remaining CMI funds could supplement these 

efforts. Local funding through community foundations, county departments, and conservation 

organizations should also be explored and are identified where appropriate in Table 14. 

 

Known or potential sources of funding assistance are listed for each action, focusing on the short-term 

measurable milestones. More general information is listed for the future milestones.  

 

6.2 MANAGERIAL STRATEGIES 
 

6.2.1 WETLAND RESTORATION/PRESERVATION  
 

Wetland restoration and preservation BMPs include constructing wetlands that enhance pollutant removal 

from storm water runoff, increasing awareness of wetland loss and the importance of wetlands to the 

ecosystem, developing wetland ordinances to protect the existing wetlands, and placing wetlands in 

conservation easements to have permanent protection.  

 

Private landowners have several conservation options for their land. Following are a few of those options, 

summarized from information provided by several land protection agencies across the state. 

 

A landowner can donate land now or in their will. A conservation easement is an option for those who 

wish to keep the property in the family and only give up the development rights to the land. The key item 

is that the landowner wants the land to remain as they have enjoyed it and not become a developed lot. A 

landowner can find a plan that works for their specific situation and will help keep their land the way they 

want it into perpetuity by working together with land conservation advisors. Added benefits may involve 

significant cuts in property taxes, income taxes, and estate taxes.  
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Many people believe that only untouched wilderness can be protected, which is a misperception. The 

type of protection can vary with different sites, but many different types of land or property, with many 

different uses, can be protected or preserved. Land preservation that protects forest or farmland is greatly 

appreciated as cities expand and sprawl across the landscape. The tools used for preservation might vary 

depending on whether a house or some other type of structure is on the property, or if the landowner 

desires the land be used for public recreation. Some types of preservation may target very specific areas, 

such as rivers or streams on the property. Historic sites may be important to preserve a tangible reminder 

of a community’s past. Interested landowners should meet and confer with a legal or financial adviser and 

a land trust.  

 

Many options are available to interested landowners for protecting land. If no immediate use of the land is 

needed or if the individual wants to see it become a public recreation area, the land can be donated 

immediately. If a landowner wishes to keep the land during their (and any named beneficiaries’) lifetime, 

arrangements can be made for donation of the land in a will. Conservation easements are also available 

for use during the landowner’s lifetime or through a will. An interesting option would be to donate a 

remainder interest in the land, providing some of the benefits of donating the land during the person’s 

lifetime, but allowing the landowner and/or the beneficiaries to continue living on it for a named person’s 

lifetime. Also, some land donations can provide for lifetime incomes through annuity payments or a 

charitable remainder unitrust. The land would no longer be theirs, but the grantor would still receive some 

benefits from it during their lifetime.  

 

When the protection would begin is up to the landowner. Talking with family and any trusted advisors will 

help arrange for land protection that will best suit their needs. If a choice is made to donate land or set up 

a conservation easement through a will, the land trust should be consulted before making these 

stipulations. The landowner will want to make sure the land trust will agree to care for the land and will 

have the ability to do so. 

 

Basically, three main tools are in place for land preservation: conservation easements, land donations, 

and bargain sales of land. Each tool can be configured to fit the landowner’s idea of what to do with the 

land. However, each tool differs from the others in significant ways that must be kept in mind when 

making decisions about how to preserve land. 

 

Conservation easements are very helpful for people who want to preserve their land, but maintain 

ownership and use of it or someday even sell it. With a conservation easement, development rights are 

donated to ensure preservation of other rights or values inherent in the land. Donating these rights 

prevents future owners from using the land in an unspecified manner, such as by developing it. One 
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benefit that comes with a conservation easement is that ownership is maintained and the landowner can 

do anything else they want, as long as it falls within the legal agreement made with the land trust.  

Many things are possible with a conservation easement. Farmland can continue to be farmed, and 

building structures for farm use are allowed. A preserved wildlife area may remain untouched, if that is 

what the landowner wishes. However, some landowners may want to permit some kinds of development, 

and that is a possibility also. A landowner and a land trust, working with legal and/or financial advisors, 

can work out unlimited possibilities with a conservation easement. 

 

Conservation easements may offer a lot of financial incentives too. Without the development rights, the 

land may have reduced property taxes. Another big tax benefit could be in the form of estate taxes. 

Because estate taxes can reach up to 55% of the property value, many heirs are forced to sell some or all 

of the property in order to pay them. Because of the reduced development potential on the property, 

estate taxes can be much less. This could allow heirs to continue living or farming on the property if they 

wish. A one-time tax break may come in the form of an income tax deduction for the donation. To qualify, 

the land has to meet the federal tax requirements that ensure public benefit through preservation. The 

donation amount will equal the difference between the value of the land without the easement and the 

value of the land with the easement.  

 

Land donation offers many possibilities to landowners as well. If maintained as a preserve by a land trust 

or government agency, the land will be forever preserved for the public benefit, and owners can feel good 

about knowing they gave something to the community. This may be a beneficial way to do something with 

land that is no longer usable or has highly increased property taxes.  

 

An outright donation is just what it says. The owner picks an organization that can be responsible for the 

land and ensure its protection, then donates the land. Land donation can be either preserved land that the 

land trust will keep or commercial land that will be sold to raise money for caring for preserved land. This 

ensures an income tax reduction for the landowner and may also reduce estate taxes. 

 

If the landowner wishes to remain on the land during their lifetime, or perhaps wants a specified 

beneficiary to live on the land during their lifetime, the owner can donate a remainder interest in the land. 

Then the owners or beneficiaries may live out their lives on the land, with the land trust only receiving 

control afterwards (or if the specified persons release their life interests in the land.) At the time of 

donation, the owner may receive some income tax benefits, but they reserve their right to enjoy the 

property for the rest of their lives.  

 

A similar donation strategy is donation by will. This allows for the owners to have complete control over 

the land during their lifetimes, with any release of control specified by their will. 
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If a landowner wishes to donate land to a land trust during his or her lifetime, but needs to continue to 

receive income from the land, they can use a land donation that establishes a life income. This can be 

done through a charitable gift annuity where the landowner entrusts the land to a land trust’s care, but 

has the land trust make annuity payments to beneficiaries for life. This also can have some income tax 

benefit, based on the value of the land versus the expected annuity payments. The land trust must have 

financial resources to make the annuity payments. 

 

Another income-producing property donation is a charitable remainder unitrust. A conservation easement 

is placed on land, which is then handed over to a land trust. A trustee sells the land and invests the 

profits, which are then partially paid to named beneficiaries for a specified amount of time. Any remaining 

profits go to the land trust to help protect more land. This arrangement may qualify for some tax benefits, 

depending on property values and the amount of the payments to the beneficiaries. 

 

This type of preservation of land is for people who would like to realize an immediate financial gain on 

their land, but wish to preserve it also. A land trust will buy the land for less than the fair market value, 

which will give the owner some money, as well as some income tax reduction, but will also allow the land 

trust to preserve the land. The land trust must have financial resources to make the annuity payments. 

 

6.2.2 MODEL ORDINANCES  
 

Ordinances can be used as a foundation for the institutionalization of watershed stewardship behavior. 

Many example ordinances are in existence that deal with storm water, septic systems, and the protection 

of wetlands. A model septic ordinance has been produced through the Kent County Septage Disposal 

Project, but has yet to be adopted. The Barry Eaton District Health Department recently adopted 

regulations for septic system inspections and maintenance. The conclusion of the MSU microbial source 

tracking study that indicated human sources of E. coli were contaminating the Coldwater River 

emphasized the importance of enacting these regulations. The success of the enforcement of these 

regulations will be closely monitored. Wetland protection is growing in the State of Michigan through a 

draft ordinance being developed through the Huron River Watershed Council. On a local scale, a work 

group in Kent County is updating the model storm water ordinance to include more provisions for the 

stream protection volume.  
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7.0  I&E STRATEGY  
 

7.1 DEVELOPMENT OF I&E STRATEGY 
 

The I&E strategy targets specific audiences to educate them regarding their potential impacts on water 

quality. Various media have been used over the years to deliver these messages, such as newsletters, 

brochures, demonstrations, presentations, public meetings, and volunteer participation opportunities. 

Table 15 outlines the goals of the activities for the LGRW Implementation Project to address E. coli. The 

success and accomplishments of those activities are explained in this section. 

 

7.1.1 GOALS AND OBJECTIVES 
 

The overall goals of the I&E strategy are to update specific groups about the progress of watershed 

management projects, familiarize stakeholders about the sources of NPS pollution and associated water 

quality problems, and educate targeted audiences, such as agricultural producers, municipalities, 

community groups, and schools about the negative impacts of NPS pollution on the watershed. Some I&E 

activities need to be conducted on a watershed-wide basis, since it is important for everyone to 

understand their roles and responsibilities as residents in the watershed.  

 

An I&E Committee (the Committee) was formed in 2006 to review the existing I&E strategy from the 2004 

WMP and identify specific activities to address E. coli sources in the watershed. The Committee met five 

times over the course of two years to develop and implement those activities. Table 16 presents a 

complete I&E Strategy, and the accomplishments to date, that follows the goals of the watershed: 

 

 The primary goal is to restore areas where the designated uses of full-body contact and partial-body 

contact recreation, coldwater fishery, warmwater fishery, and other indigenous aquatic life and 

wildlife are impaired. 

 

 The secondary goal is to improve areas where the designated uses of coldwater fishery, warmwater 

fishery, and other indigenous aquatic life and wildlife are threatened. 

 

 The third goal is to protect the designated uses being met of agriculture and navigation, and potential 

future uses as a public or industrial water-supply. 

 

The I&E strategy has been formulated into a working document that outlines major educational 

opportunities and actions needed to successfully meet those goals. The I&E Strategy has the following 

objectives: 
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● Increase public knowledge and broaden awareness of the Watershed. 

● Educate stakeholders about the environmental impacts of land use activities. 

● Provide opportunities for comment and participation in implementing the WMP. 

● Develop partnerships among stakeholders by sharing ideas, resources, and facilitating cooperative 

activities that increase public awareness of watershed management and impact land use policies. 

● Create a sense of individual responsibility for the proper use and care of surface water resources. 
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Table 15 - Strategy Building Blocks Worksheet 

Driving Forces: 
Escherichia Coli (E. coli) levels exceed water quality standards within the Coldwater River Watershed. 

Goal: 
Reduce E. coli contributions from urban and agricultural lands.  

Objective: 
Increase awareness of the sources and causes of E. coli by 25% by December 2007. 
Reach all identified target audiences by December 2007 to promote behaviors to reduce, control, and manage E. coli 
inputs to local streams and lakes. 

Target 
Audience 

Message Format Distribution Evaluation 

Agricultural 
Producers 

E. coli is a threat to 
public health and 
may be coming 
from your land. 

 Workshops 

 Septic system 
owner guidebooks  

 Online information 

 Conduct three targeted 
workshops  

 Distribute at workshops 

 Update WIT with 
educational information 

 Exit questionnaires  

 Follow-up questionnaire 

 Website tracking 
software 

 Telephone survey 

Students E. coli is a threat to 
public health and 
may be in your 
backyard. 

 Presentations 

 Material on proper 
pet waste disposal, 
septic system 
owner guidebooks, 
and landscaping 
for water quality 
booklets 

 Online information 

 Provide three school 
presentations  

 Distribute at 
presentations 

 Update WIT with 
educational information 

 Exit questionnaires  

 Follow-up questionnaire 

 Website tracking 
software  

 Telephone survey  

Septic 
System 
Owners 

E. coli is a threat to 
public health and 
your septic tanks 
may be a source of 
contamination. 

 Septic system 
owner guidebooks  

 Online information 

 Mail guidebooks to 
septic system owners 
and lake associations 

 Update WIT with 
educational information 

 Follow-up questionnaire 

 Website tracking 
software  

 Telephone survey  

Riparian 
Owners 

E. coli is a threat to 
public health and 
may be in your 
backyard. 

 Landscaping for 
water quality 
booklets 

 Online information 

 Distribute booklets 
during Home*A*Syst 
evaluations 

 Mail booklets to 
REALTORS® and lake 
associations 

 Update WIT with 
educational information 

 Follow-up questionnaire 

 Website tracking 
software  

 Telephone survey 

Pet Owners E. coli is a threat to 
public health and 
your pet may be 
contributing to 
E. coli 
contamination. 

 Material on proper 
pet waste disposal 

 Online information 

 Distribute material at 
veterinary clinics, and 
Home*A*Syst 
evaluations 

 Mail relevant educational 
information to lake 
associations 

  

 Update WIT with 
educational information 

 Follow-up questionnaire 

 Website tracking 
software  

 Telephone survey 

WIT = Watershed Interactive Tool 
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7.1.2 TARGET AUDIENCES 
 

Behaviors that affect watershed health vary for different users of the watershed. Rural areas use their 

resources far differently than significantly urban areas. In order for an education program to be 

successful, we must identify specific target audiences and create messages that are intended for each 

audience in particular. The I&E strategy must create awareness, educate many, and motivate those 

aware and educated to action. For the Coldwater River Watershed there are four main target audiences; 

the agricultural community, the residential community, local decision makers, and recreational users. 

Other target audiences included as subgroups of the main target audiences are as follows: local 

agricultural producers, land owners, riparian property owners, homeowners with septic systems, home 

owners, teachers and students, local government officials and policy makers, developers and builders, 

Road Commissions, Drain Commissioners, local businesses, and fishermen. The general population is 

also a target audience for broad watershed information. Table 16 relates the target audiences to the 

pollutants of bacteria, sediment, flow, nutrients, and temperature in the critical areas.  
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Table 16 – I&E Strategy 
#1 Priority Pollutant: E. coli/Pathogens 
Message: Bacterial contamination from failing septic systems, agricultural runoff, and concentrated wildlife populations create unsafe water for human 
contact. 

Target Audience 
(Critical Areas) 

Awareness 
(within 1 year) 

Education 
(within 3 years) 

Action 
(within 
5 years) 

Potential 
Partners 

Estimated 
Costs 

Evaluation 
Methods 

Riparian Property Owners 
(Pratt Lake Creek, Tyler/Bear 
Creek, and Coldwater River 
at mouth) 

Develop and print 
1,000 septic 
maintenance 
brochures. Distribute 
100 AWRI Riparian 
Landowner Guides, 
develop and distribute 
100 septic signs. 
Activities 
accomplished: 

Distributed 600 EPQ 
Septic System guides, 
developed and 
distributed AWRI 
Septic System 
brochures, distributed 
160 Landscaping for 
Water Quality booklets. 

2 presentations on 
septic maintenance. 
Activities 
Accomplished: 

Calvin Christian High 
School students 
created 
presentations.  

Assistance with 
technical and 
financial issues 
for 25 septic 
system repairs.  

Health 
Departments, 
CRWC, AWRI 

$1,250 to develop, 
print, and distribute 
brochures. 
$25/each AWRI 
guide (total $2,500) 
to print and 
distribute. $50 per 
presentation. No 
cost for technical 
and financial 
assistance, if 
provided through 
existing programs.  

Number of flyers 
distributed to target 
audiences. 

Local Agricultural Producers 
(Pratt Lake Creek, Tyler/Bear 
Creek, and Coldwater River 
at mouth) 

Develop and print 
1,000 mailers about 
the effects of manure 
applied fields and 
feedlot runoff on 
receiving stream water 
quality. 

Conduct volunteer 
monitoring training 
for 1 group in each 
County = (Kent, 
Ionia, & Barry)  

Complete 
volunteer water 
quality 
monitoring at 6 
different sites.  

CRWC, NRCS, 
Conservation 
Districts 

$1,250 for printing 
11x6  mailer 
($1.25/each) + 75 
hours to develop 
and distribute 
mailer.  

Number of contacts 
made as a result of 
mailers. Number of 
participants in 
monitoring training. 
Number of sites 
monitored.  
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Table 16 – I&E Strategy 
#1 Priority Pollutant: E. coli/Pathogens 
Message: Bacterial contamination from failing septic systems, agricultural runoff, and concentrated wildlife populations create unsafe water for human 
contact. 

Target Audience 
(Critical Areas) 

Awareness 
(within 1 year) 

Education 
(within 3 years) 

Action 
(within 
5 years) 

Potential 
Partners 

Estimated 
Costs 

Evaluation 
Methods 

Local Agricultural Producers 
(Pratt Lake Creek, Tyler/Bear 
Creek, and Coldwater River 
at mouth) 
 
(continued) 

Present information at 
3 agricultural 
workshops and 
meetings about E. coli 
inputs from agricultural 
operations. Activities 
Accomplished. 

Presentation to 
producers at Barry 
County Fall 
Conservation Tour 
(9/06). Presentation to 
Thornapple-Kellogg 
monitoring volunteers 
at Tyler Creek Golf 
Course (5/07). 
Presentation to high 
school biology class at 
Thornapple-Kellogg 
Public Schools (9/07) 

Conduct total of 3 
demonstration farm 
tours. Assist in group 
"Coffee Talk" 
program by 
holding/attending  4 
meetings/year. 

Implement 
BMPs at 10 
farms to prevent 
runoff.  

CRWC, NRCS, 
Conservation 
Districts, Schools 

Presentation: 10 
hours to develop 
presentation. Farm 
tour: $100/day for 
van rental, $50/day 
for supplies = $450 
+ 24 hrs/year. 
Coffee talk: 10 
hrs/mtg = 30 hour; 
monitoring = $5,000 
for equipment + 
360 hours. 

Exit questionnaires at 
workshops and 
meetings to measure 
increase in agricultural 
producers’ awareness of 
project and E. coli 
issues. Number of 
participants in farm tours 
and coffee talks.  
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Table 16 – I&E Strategy 
#1 Priority Pollutant: E. coli/Pathogens 
Message: Bacterial contamination from failing septic systems, agricultural runoff, and concentrated wildlife populations create unsafe water for human 
contact. 

Target Audience 
(Critical Areas) 

Awareness 
(within 1 year) 

Education 
(within 3 years) 

Action 
(within 
5 years) 

Potential 
Partners 

Estimated 
Costs 

Evaluation 
Methods 

Local Agricultural Producers 
(Pratt Lake Creek, Tyler/Bear 
Creek, and Coldwater River 
at mouth) 
 
(continued) 

Distribute information 
about CREP 
(Conservation Reserve 
Program), CCRP, and 
EQIP (Environmental 
Quality Incentives 
program) for managing 
manure and feedlot 
runoff. Activities 
Accomplished: 

Distributed NRCS BMP 
sheets for filter strips, 
livestock exclusion 
fencing, nutrient 
management, and 
waste storage. 

Work with 10 
producers to develop 
Manure 
Management (MM) 
Plans 

Complete 
manure testing 
and soils testing 
on 100 acres, or 
complete 5 MM 
plans. 

USDA, NRCS, 
MDA, MDEQ, 
Farm Bureau 

$300 for printing 
and mailing. No 
cost for application 
assistance, if 
provided through 
existing program.  

Number of mailings to 
target audiences, 
compliance reporting in 
plan, acres receiving 
manure following GPS 
variable rate manure 
application 
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Table 16 – I&E Strategy 
#1 Priority Pollutant: E. coli/Pathogens 
Message: Bacterial contamination from failing septic systems, agricultural runoff, and concentrated wildlife populations create unsafe water for human 
contact. 

Target Audience 
(Critical Areas) 

Awareness 
(within 1 year) 

Education 
(within 3 years) 

Action 
(within 
5 years) 

Potential 
Partners 

Estimated 
Costs 

Evaluation 
Methods 

Local  Government Officials & 
Policy Makers (Bowne, 
Odessa, Campbell, and 
Carlton Townships - Kent, 
Ionia, and Barry Counties) 
 

Develop and print 
brochures about pet 
waste disposal and 
goose management. 
Activities 
accomplished: 

Customized and 
printed 440 Pet Waste 
Flyers. 

Identify priority 
locations for pet 
waste stations and 
good management 
BMPs. Activities 
accomplished: GR 

Press article: 
Wyoming makes dog 
waste cleanup 
easier. 2/07 

Install 16 pet 
waste stations, 
and goose 
management 
techniques at 10 
locations. (Pratt 
Lake, Jordan 
Lake, 
Middleville State 
Game Area, 
township parks)  

MDEQ, CD, 
County, 
Townships, City 

Pet waste stations: 
$600/park = $9,600 

Number of flyers 
distributed to target 
audiences. Number of 
people using pet waste 
stations.  

Develop annual news 
articles and fact sheets 
for Barry Eaton District 
Health Department 
about Septic System 
Regulations 

Meet with Kent and 
Ionia County to 
explain success of 
BEDHD regulations 

Assist Kent and 
Ionia Counties 
with adoption of 
regulations or 
ordinances for 
septic systems. 
.  

BEDHD, KCHD, 
ICHD 

Articles: $1,500 to 
develop news 
articles and fact 
sheets/yr. 
Meetings: 10 hours 
prep and meeting 
time x 4 meetings 
in each county (x2) 
= 80 hours. 
Regulation or 
ordinance 
development: 
$5,000/community 
= $10,000 

Number of calls received 
in response to articles 
and fact sheets. 
Attendance of meetings 
with Counties. Adoption 
of regulation or 
ordinances.  

LGROW = Lower Grand River Organization of Watersheds 
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Table 16 – I&E Strategy 
#2 Priority Pollutant: Sediment 
Message: Sediment changes the flow capacity of the stream and impairs aquatic habitats. 

Target Audience 
(Critical Areas) 

Awareness 
(within 1 year) 

Education 
(within 3 years) 

 

Action 
(within 5 
years) 

Potential 
Partners 

Estimated 
Costs 

Evaluation 
Methods 

Residents (Critical Areas for 
Sediment) 

Distribute 100 AWRI 
Riparian Landowner 
Guides. 

Conduct total of 6 (2 
each year in spring 
and fall) riparian 
walking tours, and 3 
demonstration site 
tours.  

Conduct total of 
10 (2 each year 
in spring and fall) 
stream bank 
clean ups. 

CRWC, 
Schools, 
AWRI, 
Wittenbach 
Center, NRCS 

$25/each AWRI guide 
(total $2,500) to print 
and distribute; 32 hrs 
prep/walk + $50 
materials for each 
walking tour = total 
$300 + 192 hrs; $450 
for van rental and 
supplies + 300 hrs for 
demonstration site 
tour. 

Number of contacts 
made as a result of 
landowner guides, or 
activities. Number of 
participants in tours 
and clean ups. 

Recreational Audience  
(Critical Areas for Sediment) 

Create 1 traveling Fish 
of the Coldwater 
Display 

Create and distribute 
500 each of hunting 
and fishing mailers, 
each year for 3 
years.  

  AWRI, CRWC, 
MDNR,  

$500 for materials and 
printing of display; 
mailers: $1/copy + $30 
materials/year * 1000 
copies = $3,180 

Number of requests to 
use display at 
activities, contacts 
made as a results of 
the hunting and fishing 
mailers.  

Agricultural producers  
(Critical Areas for Sediment) 

Develop and print 
brochures about the 
impacts of plowing up 
to the stream edge and 
how installing filter 
strips can help reduce 
sediment inputs to the 
stream. 

Identify priority 
locations for 
installation of stream 
buffer/filter strips. 
Contact landowners.  

Provide 
incentives to 
install 10 acres 
of filter strips.  

Pheasants 
Forever, TU, 
NRCS, CDs, 
golf courses, 
Landowners 

$1,500/acre 
establishment (design, 
seed, labor), 
$125/acre/year rental = 
$16,250 

Acres of filter strips 
installed.  

Local  Government Officials & 
Policy Makers  (Critical Areas 
for Sediment) 

Contact all 
communities to present 
information at Board 
Meetings to establish 
buffer ordinance for 
consistent setbacks 
from waterways. 
Complete drafts of 
ordinance.  

Identify priority 
locations for 
installation of stream 
buffer/filter strips.  

Complete final 
ordinance. Work 
with 5 
communities to 
get ordinance 
approved. 

Township and 
Village 
planners, 
NRCS, CDs, 
TU 

Ordinance 
development: 
$5,000/community = 
$25,000 

Number of 
communities which 
have adopted a 
stream/buffer 
ordinance. 
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Table 16 – I&E Strategy 
#3 Priority Pollutant: Flow 
Message: Changes in land use impact stream flows creating water quality, stream stability, and flooding concerns 

Target Audience 
(Critical Areas) 

Awareness 
(within 1 year) 

Education 
(within 3 years) 

 

Action 
(within 5 
years) 

Potential 
Partners 

Estimated 
Costs 

Evaluation 
Methods 

Developers and Builders, 
Road Commissions (Critical 
areas from Method 2 - Most 
impaired subwatersheds - 
Appendix KK) 

Develop brochure 
about new/potential 
storm water criteria.  

Conduct workshop 
explaining flashiness 
index and how to use 
it in designing storm 
water management 
plans. 

Assist Road 
Commissions in 
Kent, Ionia, & 
Barry counties in 
updating 
maintenance 
practice 
procedures for 
better water 
quality. 

Engineers, 
Contractors, 
Road 
Commissions 

$1,500 to develop 
and print brochure, 
$200/workshop, 80 
hrs assisting road 
commission. 

Reduction of the 
number of road 
crossings imputing 
sediment into 
waterways. 

Riparian landowners (Critical 
areas from Method 2 - Most 
impaired subwatersheds - 
Appendix KK) 

Develop and distribute 
500 brochures about 
basics of hydrology 
and stream stability 
and the need for 
preserving wetlands 
and floodplains. 

Conduct 2 
workshops about 
wetland restoration 
and floodplain 
regulations. 

Develop plans to 
restore 100 
acres of 
wetlands  

County Planning 
Commissions, 
County Drain 
Commissioners, 
Conservation 
Districts, NRCS 

$1,500 to develop 
and print brochure. 
$200/workshop, 
$2,500/wetland 
restoration (average 2 
acres) 

Acres of restored 
wetlands and decrease 
in floodplain 
development 
violations. 

 



 

 
04/06/2009 
C:\USERS\FOERCHR\APPDATA\LOCAL\MICROSOFT\WINDOWS\TEMPORARY INTERNET FILES\CONTENT.OUTLOOK\G3AUXGOV\COLDWATER RIVER WATERSHED MGMT 
PLAN_11-10-08.DOC 

87 

 

Table 16 – I&E Strategy 
#4 Priority Pollutant: Nutrients 
Message: Nutrient rich waters encourage excessive plant growth, deplete oxygen and impair aquatic habitats. 

Target Audience 
(Critical Areas) 

Awareness 
(within 1 year) 

Education 
(within 3 years) 

 

Action 
(within 5 
years) 

Potential 
Partners 

Estimated 
Costs 

Evaluation 
Methods 

Home Owners (Critical areas 
for nutrients) 

Create a display about 
effects of, and BMPs to 
control, excessive 
nutrients for use at 
fairs, events, meetings 
etc.  

Attend workshop, 
sponsored by 
retailers, to calibrate 
applicators.  

Test soil for 100 
landowners and 
send samples to 
MSUE for 
analysis. 

Lawn and 
Garden 
Retailers 

$1,200 to create 
display; $12/soil 
sample 

Number of people in 
attendance at events.  

Local Agricultural Producers 
(Critical areas for nutrients) 

Distribute information 
about Farmstead 
System, Cropping 
System, Livestock 
System, and 
Groundwater 
Stewardship Program 

Conduct total of 20 
evaluations for: 
Farmstead System, 
Cropping System, 
and Livestock 
System 

Assist with 
completion of 5 
Comprehensive 
Nutrient 
Management 
Plans (CNMP). 

MSUE, 
Conservation 
Districts 

4 hours per evaluation 
= 80 hours 
 
$200/evaluation = 
$4,000 

Number of CNMPs 
completed 

Conduct 3 education 
programs and 3 field 
days to demonstrate 
management 
practices or 
programs that 
decrease 
environmental risk.  

Assist with the 
funding and 
construction of 5 
BMPs that 
decrease 
environmental 
risk. 

MSUE, 
Conservation 
Districts 

Develop programs 
10 hours each = 
60 hours 
 
$200/event = $1,200 

Number of BMPs 
constructed.  

Local  Government Officials & 
Policy Makers (Critical areas 
for nutrients) 
 

Develop and print 
500 brochures about 
effects of excessive 
phosphorus and 
identify BMPs that 
address the problems. 
Explore 
rules/regulations to see 
if phosphorous ban for 
residential lawn 
applications is needed.  

   $1,500 to develop and 
print brochures 
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Table 16 – I&E Strategy 
#5 Priority Pollutant: Temperature and DO 
Message: Agricultural runoff, lack of riparian habitats, and urban storm water runoff all cause increased stream temperatures and decreased amounts 
of dissolved oxygen. 

Target Audience 
(Critical Areas) 

Awareness 
(within 1 year) 

Education 
(within 3 years) 

 

Action 
(within 5 
years) 

Potential 
Partners 

Estimated 
Costs 

Evaluation 
Methods 

Local Agricultural Producers 
(Coldwater River and Duck 
Creek) 

Articles in USDA 
Service Center 
newsletter about 
impacts of manure 
applied fields and 
feedlot runoff 

Direct mailings to 
100 producers about 
CREP, CCRP, and 
EQIP programs to 
manage manure and 
feedlot runoff 

Assistance with 
10 producers to 
reduce runoff  

NRCS, CDs, 
MSU Extension 
Office 

No cost for 
articles,$300 for 
printing and mailing, 
No cost for assistance 

Number of mailings to 
target audiences 

Riparian Property Owners 
(Coldwater River and Duck 
Creek) 

Develop and advertise 
program for riparian 
tree planting in local 
newspapers 

Conduct 2 
workshops about 
importance of 
riparian habitats 

Assist 10 riparian 
landowners with 
planting trees  

Coldwater 
River 
Watershed 
Council, Drain 
Commissioners 

$150 to develop and 
insert in local 
newspapers; $500 for 
each workshop (x2) = 
$1,000, 8 hours to 
plant trees (x 10) = 80 
hours. 

Number of trees 
planted in the riparian 
zone. 

Local officials (Alto, 
Caledonia, Freeport) 

Conduct workshop on 
Low Impact 
Development practices 
to reduce impervious 
surfaces 

Contact communities 
that have not yet 
adopted storm water 
criteria for LID 

Adopt LID 
ordinances in all 
communities in 
Watershed to 
reduce 
impervious 
surfaces 

Allegan 
Farmland 
Preservation 
Board 

$3,000/ordinance 
assistance 

Number of LID 
ordinances adopted. 
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Table 16 – I&E Strategy 
All Pollutants 
Message: What is a watershed and how does it work? Where is the Coldwater River Watershed? 

In which subwatershed do you live? How do you impact the watershed? 

Target 
Audience 

Awareness 
(within 1 year) 

Education 
(within 3 years) 

Action 
(within 5 years) 

Potential 
Partners 

Estimated 
Costs 

Evaluation 
Criteria 

Evaluation 
Methods 

All 
Watershed 
Residents 
(entire 
watershed) 

Create and distribute 
5,000 copies of general 
watershed brochure.  

Attend festivals and other public 
events to hand out brochures and 
info. Revise and reprint brochures 
as needed. 

NRCS, CDs, 
MSU Extension 
Office 

20 hours to 
develop, 
10 hours for 
revisions, 
printing of 
brochures = 
$2/each 

10% increase in 
requests for brochures 
each year. 2 additional 
festivals or public 
events attended every 
year. 20% increase of 
people contacted every 
year.  

Printing of brochures. 
Number of festivals 
attended and people 
contacted.  

Design watershed 
signs and work with 
Road Commission for 
placement in 
watershed.  

Post 6 watershed boundary signs 
with logo on roads. Work with 
newspaper reporters to publish 
semi-annual articles about 
watershed issues. Activities 
accomplished: Grand Rapids 

Press article: Wyoming makes dog 
waste cleanup easier (2/07). Grand 
Rapids Press article - Time to 
regulate Kent septic tanks? (7/07) 

CRWC, Road 
Commissions, 
Commissioners, 
Grand Rapids 
Press and other 
local 
newspapers.  

Watershed 
signs = 
$1,000/ea = 
$6,000. No 
cost for 
articles. 

Support of Road 
Commission in placing 
signs. 100% of signs 
installed. Positive 
response from articles 

Meetings with Road 
Commission. 
Installation of signs. 
Tracking of calls in 
response from articles 
read.  

Create watershed 
display. Activities 
accomplished: 

Watershed display is 
being developed as 
part of the LGROW 
Initiatives project.  

Place display at prominent and well 
populated areas. Create and 
distribute 400 copies of bi-annual 
newsletters. Activities 
Accomplished: CRWC publishes 

periodic newsletters about the 
volunteer monitoring activities.  

AWRI, CRWC  Newsletters: 
$500/printing. 
Minimal costs if 
distributed 
electronically.  

Use LGROW 
evaluation methods 
when developed for 
display. 25% increase 
in email distribution list 
for newsletter 

Response from display 
observations. Number 
of email addresses on 
distribution list.  
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7.1.3 DEVELOPING MESSAGES 
 

Each target audience must receive specific messages that focus on their concerns and are 

action-oriented, understandable, and appealing. Some messages must also be expressed to all of the 

target audiences. The messages should focus on protecting water quality and should be applied to all 

activities, as appropriate. In Table 16, messages are correlated to each of the major pollutants.  

 

● Bacterial contamination from failing septic systems, agricultural runoff, and concentrated wildlife 

populations create unsafe water for human contact. 

 

● Sediment changes the flow capacity of the stream and impairs aquatic habitats. 

 

● Changes in land use impact stream flows creating water quality, stream stability, and flooding 

concerns. 

 

● Nutrient rich waters encourage excessive plant growth, deplete oxygen, and impair aquatic habitats. 

 

● Agricultural runoff, lack of riparian habitats, and urban storm water runoff all cause increased stream 

temperatures and decreased amounts of DO. 

 

7.1.4 SELECTING DELIVERY MECHANISMS AND ACTIVITIES 
 

A mixture of activities and media formats are normally required to relay messages effectively to diverse 

audiences. The key is persistence. Repeating messages is the most effective way for people to 

remember the message. Exploring all options to discover the best method for each audience is an 

important part of the process.  

 

In August of 2005, Wendy Impellizzeri told the board of directors that the people monitoring 
the watershed should meet several times a year with the board of directors. Wendy also said 
the monitors needed new and better monitoring kits. She suggested additional items, and 
those items were provided by the board. She also suggested a special newsletter meant for 
the monitors, and she agreed to edit and distribute that newsletter.  
 

~ Coldwater River Watershed Council, August 2008 
 

Implementation of the I&E strategy describes methods by which to deliver the message in three steps for 

each target audience: 1) Awareness; 2) Education; and 3) Action.  
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7.1.5 AWARENESS  
 

General information about what a watershed is and providing examples of NPS pollution will increase the 

awareness of target audiences about the issues. The public will be made aware that they live in a 

watershed and that their day-to-day activities can affect water quality. They will learn about the impacts 

that land use activities have on water quality and general approaches to minimize these impacts. 

Awareness will be raised through signage, logos, brochures, and articles in local newspapers.  

 

Paul Eberhart attended a communications conference for environmental groups. Its focus 
was on biodiversity in the Great Lakes Area. Paul showed the board some information 
bearing coasters for bottles or drinking glasses, and he said that it had brought a very good 
response to the website of the organization that had distributed them. The watershed council 
began purchasing and distributing similar items with our logo and message on them.  
 

~ Coldwater River Watershed Council, August 2008 
 

7.1.6 EDUCATION  
 

More in-depth educational materials will be made available through a variety of opportunities, including 

public meetings, presentations, displays, tours, and articles. Many of these opportunities will allow the 

public to comment and respond to the findings of the project. Open meetings and one-on-one contacts 

will provide further opportunity for the public to offer their opinions and concerns. 

 

Using the media in its many forms is an excellent way to compile data and to present it in a fashion to 

help beginner and intermediate watershed stewards. Publications, such as newsletters, fact sheets, and 

general brochures can consolidate information on government programs, policies, or watershed 

terminology. Strategically placed signs can enhance awareness of the watershed’s existence. Press 

releases, newspaper inserts, and websites can reach a broad spectrum of the population. Slide shows 

can inform small groups and allow for immediate feedback to project managers.  

 

Watershed council board members resumed writing the Coldwater Column, which was a 
series of monthly articles distributed to local papers. The articles were about the conditions 
in the watershed and the column was inspired by one of our student monitors who became a 
board member before going off to college.  
 

~ Coldwater River Watershed Council, August 2008 
 

7.1.7 ACTION 
 

Action occurs when audiences change behaviors and develop programs and events that influence and 

improve water quality. Such actions include implementing BMPs to improve water quality and making 
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informed decisions on land use planning. Taking ownership for the solutions of water quality concerns 

provides a framework for sustainability and ensures the continuation of the project’s objectives. 

We have begun a project to increase our membership and to produce a newsletter for that 
membership. We are now planning for two future projects, one of which will put more large 
woody debris in the Coldwater River, and the other will end a severe runoff problem on 
Duck Creek. 

~ Coldwater River Watershed Council, August 2008 
 

7.1.8 PREVIOUS IMPLEMENTATION EFFORTS 
 

Examples of some of the activities that have taken place and have been successful in the watershed are 

described below. 

 

Agricultural Activities 

 

Activities for these target audiences are formatted for more personalized interaction. Time must be spent 

on presenting information in a detailed and non-threatening manner. Activities such as small group 

discussions, one-on-one program presentations, and demonstration farm tours are included in this 

strategy. The smaller groups in this target audience are operators, farm administrators, landowners, and 

agricultural services.  

 

A presentation at the Barry County Fall Conservation Tour presented information about E. coli inputs from 

agricultural operations. NRCS BMP sheets for filter strips, livestock exclusion fencing, nutrient 

management, and waste storage were distributed. 

 

Students at Thornapple Kellogg Pubic Schools involved in collecting water quality data attended a 

presentation at the Tyler Creek Golf Course about E. coli inputs from agricultural activities. A similar 

presentation was given to the high school biology class at the school.  

 

The watershed council has provided funding for two or three students each year to attend 
summer camp at Higgins Lake. We also provide a large portion of the funding of the Tyler 
Creek Committee which was formed under the leadership of the watershed council after the 
disastrous manure spill that eliminated almost all of the life from Tyler Creek everywhere 
below the spill.  
 

~ Coldwater River Watershed Council, August 2008 
 

Local Government Activities 

 

The purpose of making local government a target audience is to increase their awareness and education 

concerning the watershed, become an information resource, and help them through technical assistance 
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to make informed decisions. Many small communities are strapped for funding and have limited 

technology. Activities that can relieve these burdens are beneficial. Various workshops will be developed 

and held with assistance from differing agencies. Workshops and presentations concerning model 

ordinances, land use planning, and basic watershed stewardship education are recommended. Educating 

local governments will be extremely helpful when it comes time to implement and enforce zoning 

ordinances, master plans, and other land use regulations.  

 

Barry Eaton District Heath Department approved its, Regulations Governing On-Site Sewage and 

On-Site Water Supply System Evaluation and Maintenance in Barry and Eaton County, Michigan. 

Educational efforts should promote the enforcement of these regulations and promote their adoption in 

Kent and Ionia Counties.  

 

Riparian Audience Activities 

 

Landscaping for Water Quality booklets were developed by the Center for Environmental Study in 2003 

and revised in 2004. This booklet is a guide for understanding water quality concepts and applying 

garden designs for improving Michigan’s water quality through landscaping practices. Booklet information 

includes garden designs and a native plant list. This booklet was distributed to riparian landowners in the 

watershed. These targeted groups to receive the booklet included project event attendees, Home*A*Syst 

participants, and lake association members to promote the establishment of stream buffers. Landscaping 

for Water Quality booklets were distributed during Home*A*Syst evaluations conducted through the Barry, 

Ionia, and Kent County Groundwater Stewardship Program, and copies of this booklet were also 

distributed at the agricultural workshops and school presentations. The Jordan Lake Association received 

booklets and advertised their availability through their online newsletter. 

 

Cole Groot assembled a list of names of the riparian landowners downstream from Morse 
Lake Road. Thirty-one people were contacted for the meeting of riparian landowners along 
the lower portion of the river. 
 

~ Coldwater River Watershed Council, August 2008 
 

Resident Audience Activities 

 

A Homeowner’s Guide to Septic Systems (the Guide) was developed by the USEPA in 2002. The Guide 

describes the functions of a septic system and how a homeowner can help the system treat their 

wastewater efficiently. The Guide is based on a similar booklet by the same title also developed by the 

USEPA. A Septic System Fact Sheet (the Fact Sheet) was developed by the AWRI in 2006 to encourage 

septic system maintenance.  
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Septic system owners in the Coldwater River Watershed were targeted. These targeted stakeholder 

groups included project event attendees, Home*A*Syst participants, the Grand Rapids Association of 

REALTORS
®
 (GRAR), and the Jordan Lake Association. 

 

The Guide and the Fact Sheet were distributed at project events scheduled in the Coldwater River 

Watershed. These events included an agricultural workshop and a school presentation. The Guide and 

the Fact Sheet were also distributed during Home*A*Syst evaluations conducted through the Barry, Ionia, 

and Kent County Groundwater Stewardship Program.  

 

In addition to distributions at project events and Home*A*Syst evaluations, this information was mailed to 

septic system owners living within the riparian corridor of the Coldwater River. Septic system owners were 

selected based on their proximity to the critical areas. Also, copies of the Guide and Fact Sheet were sent 

to the Jordan Lake Association and GRAR. The Jordan Lake Association newsletter, provided online at 

www.geocities.com/~lakeodessa/jla, advertised the availability of this material at their building located at 

922 Lakeview Drive in Lake Odessa. The availability of information at the GRAR was advertised through 

their weekly e-mails to area realtors. 

 

Pet owners were also a targeted audience in this project. These targeted groups included project event 

attendees, visitors to local veterinary clinics and animal shelters, Home*A*Syst participants, and Jordan 

Lake Association members. 

 

A flyer, Why We Put Dog Poop in Little Plastic Baggies, was developed by the Huron River Watershed 

Council and Christianson Design. The flyer encourages pet owners to properly dispose of pet waste to 

protect local surface waters and public health.  

 

The flyer was hand delivered to the Lakewood Veterinary Service and Mackenzie’s Animal Sanctuary, 

both located in Lake Odessa, and to the Jordan Lake Association. Additional copies were distributed at 

an agricultural workshop, a school presentation, and at Home*A*Syst evaluations. The Jordan Lake 

Association newsletter, provided online at www.geocities.com/~lakeodessa/jla, advertised the availability 

of this material at their building located in Lake Odessa. Two pet waste stations were installed at 

Coldwater Park and are maintained by the CRWC.  

 

Recreational User Activities 

 

A public meeting was held Tuesday, November 14, 2006 at the Freeport Village Hall. The 
meeting was attended by thirty people. Board members spoke on the results of the years 
monitoring. Wendy Impellizzeri, Cole Groot, and Paul Eberhart talked about some personal 
monitoring experiences and they discussed the standard for safe body contact with water 

http://www.switchboard.com/bin/cgiad.dll?PR=118&BI=7786455&MEM=20006&CID=&CU=&T=Lake+Odessa&S=MI&LO=lake+odessa&VL=MSZsYWtlIG9kZXNzYSYmTGFrZSBPZGVzc2EmTUkmJjAmMCYyJjMyJjGj&QV=7AF79261015147FDA4E7E7CDFA832B10l02A3E0BF44E25342A8303203O019D60DA9FCA2B4586303203O079D61DA9FCA2B4583303203O039E2A3D3AC92B452E313203&QR=1&QX=1
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containing E. coli bacteria. It is a count of 130 colonies per 100 milliliters of water. All of the 
monitoring groups were getting counts higher than that at times. Some people attending the 
meeting asked if the watershed council would be willing to put some of our financial 
resources and labor into returning the three largest streams in the watershed to their former 
status as high quality trout streams. After some discussion, the board stated that our first 
objective is to make sure the stream is continuously safe for human contact. The brown trout 
is a leading indicator of stream quality, so if the water was safe for human contact it would 
be more than suitable for brown trout. Paul Eberhart said the MDNR had planted the 
Gilchrist Creek strain of brown trout in the river and they were more successful at spawning 
in the watershed so the mainstream and Tyler Creek now have self-sustaining populations of 
brown trout.  
 

~ Coldwater River Watershed Council, August 2008 
 

These activities are geared to highlight the positives about the watershed and to create awareness of 

human impacts on the watershed. Recreational users can be watershed residents or from the 

surrounding area. Recreational users are occasionally irresponsible concerning their wastes, riparian 

owners’ property rights, and good stewardship behaviors. Informing users about the causes and effects of 

sedimentation, thermal pollution, and bacteria loading may get them to become better watershed 

stewards. They may be a resource to watershed stewardship groups like the CRWC by alerting them to 

pollutant problems or findings in the watershed, good or bad. Activities have been included in this strategy 

to connect the CRWC and recreational users through partnerships with recreational businesses, in 

addition to hunting and fishing correspondences.  

 

General Audience Activities 

 

The Coldwater River Watershed Council held a meeting on October 11, 2005 at the Freeport 
Village Hall. The meeting was for the mutual benefit of the people who are monitoring the 
watershed and the board of directors. There were about thirty people at the meeting. The 
chief speaker was Wendy Impellizzeri, who gave a detailed report on the present state of the 
monitoring, and the projected future of the program. 
 

~ Coldwater River Watershed Council, August 2008 
 

General audience activities are tailored to a broad target audience. Public meetings will update 

stakeholders and the public as to the progress of the implementation of the WMP. General workshops 

can be adapted to target audience’s needs, as determined by focus groups, the general survey, or as 

determined by the steering committee. General displays can be used in almost any setting and possess 

the ability to adapt to various audiences, awareness, and education levels.  

 

On February 21, 2006, a public meeting was held at the Freeport Village Hall. Pictures of the 
most recent watershed projects were displayed, and preserved samples of some of the 
aquatic insects taken while monitoring the watershed were displayed. The meeting was 
divided into two portions. The first was about the monitoring that was being done at that 
time. The second portion was specifically about E. coli monitoring. Refreshments, and maps 
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of the watershed, were available for those attending. The new watershed maps had more 
familiar roads and towns on them so people would find it easier to orient themselves while 
using the maps.  
 

~ Coldwater River Watershed Council, August 2008 
 

7.1.9 IMPLEMENTATION SCHEDULE 
 

The measurable milestones identified in Table 16 provide the schedule for implementation of the 

activities. This schedule follows the schedule outlined in the Action Plan in Section 6. Milestones are set 

for the short-term by 2010, intermediate by 2013, and long-term by 2018. The CRWC will set this I&E 

strategy in motion, with support from various partners.  

 

7.1.10 POTENTIAL PARTNERS 
 

Technical support for the implementation of the I&E program can come from a variety of different 

partners. Assistance for the I&E activities includes the local Conservation Districts, CRWC, MSUE, 

MDEQ, MDA, USDA, NRCS, Drain Commissioners, Chamber of Commerce, lake associations, local 

newspapers, schools, and local residents.  

 

An annual August workday was added to our projects and on Saturday, August 13, 2005, 
members of the Oakhill, Illinois chapter of Trout Unlimited assisted the watershed council in 
breaking up several log jams. Those logs and trees were left in the water and they were 
cabled to the banks as woody debris. 
 

~ Coldwater River Watershed Council, August 2008 
 

7.1.11 EVALUATION 
 

Evaluating each activity on its effectiveness in getting the message to the audience is beneficial in 

determining the continuation or modification of that activity. Evaluation criteria was identified for every I&E 

Strategy activity. These Indicators of success will use the corresponding monitoring component, which 

will be assessed throughout the implementation process to help determine whether the objectives are 

being achieved.  

 

During the LGRW Implementation Project, exit questionnaires were mailed to project event attendees, 

Home*A*Syst participants, GRAR, and the Jordan Lake Association. Returned questionnaires were 

reviewed and an evaluation summary was prepared. The exit questionnaire evaluated 1) how many 

brochures/fact sheets or booklets were read by the target audiences and 2) the success of the material at 

changing behaviors.  
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At the meeting with the riparian landowners of the lower portion of the river, the board asked 
those landowners what they would like us to do to improve the lower river. The board asked 
if they wanted the trees that have fallen across the river cut so the lower portion of the river 
would be more accessible to canoes and kayaks. The board asked if they wanted us to seek 
out the leaking septic systems in that part of the river. They were asked if a project should 
be considered to remove the big sheet-piled wall along one part of the bank, and to replace 
it with riprap. Most of the landowners wanted the board to do nothing and to leave 
them alone.  
 

~ Coldwater River Watershed Council, August 2008 
 

Target audience surveys provide a method for evaluating the potential effectiveness of I&E tools, even 

before they are developed. By using focus groups selected from the target audiences, proper means of 

information dissemination, content material, and formatting can be established. A community survey is a 

general knowledge evaluation tool conducted through a large mailing. The survey is based on residents’ 

knowledge of pollutants, watershed characteristics, water behaviors, and uses of the water. This type of 

survey can help tailor larger media efforts. Quality Assurance Project Plans will be completed for any 

survey conducted in the watershed.  

 

The I&E strategy will be periodically reviewed by the CRWC and adjustments made, as necessary. 

Questions that will be answered at the meetings include: 

 

● Are the planned activities being implemented according to the schedule? 

● Is additional support needed? 

● Are additional activities needed? 

● Do some activities need to be modified or eliminated? 

● Are the resources allocated sufficient to carry out the tasks? 

● Are all of the target audiences being reached? 

● What feedback has been received, and how does it affect the I&E strategy program? 

● How do the BMP implementation activities correspond to the I&E strategy? 
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8.0 METHODS OF MEASURING PROGRESS 
 

Measures of success are essential to any project to evaluate and assess the achievements of the project 

and determine the benefits to water quality and the quality of life that resulted from implementation of the 

WMP. The success of the project toward meeting its goals of improving water quality and restoring the 

designated uses of the Watershed depends on many factors, all of which need to be continuously 

evaluated. Various groups are currently monitoring several parameters in the watershed. Some are 

conducted at a local level, while others are administrated at the county and state level. Establishing 

monitoring targets, against which observed measurements are compared, helps the Steering Committee 

determine whether progress is being made toward targets and ultimately the watershed goals. The 

targets set are not enforceable, just a measure that the Steering Committee can use to gauge the 

implementation efforts. 

 
In March of 2006, The Michigan Department of Environmental Quality terminated the first 
portion of our river monitoring project. A new contract was issued for the second portion of 
the project.  
 

~ Coldwater River Watershed Council, August 2008 
 

Local counties, municipalities, and organizations within the watershed will do much of the evaluation. The 

MDEQ and the MDNR, however, are best suited to conduct certain environmental measurements.  

 

8.1  INDICATORS TO MEASURE PROGRESS  
 

8.1.1 QUANTITATIVE MEASUREMENTS 
 

Quantitative measurements are used in this evaluation to determine the level and rate of water quality 

improvements, focusing on areas of physical, chemical, and biological improvements. Methods of 

evaluation will be used to monitor the success of the project, both immediately following implementation 

and for continual monitoring of the water quality.  

 

Quantitative measurements are further defined by categories of indirect indicators and direct 

environmental indicators. Indirect indicators are those that are measurements of practices and activities 

that could indicate water quality improvements, but do not actually measure the water quality itself. For 

example, estimating the pollutant reductions that a practice will achieve is stating that a certain amount of 

that pollutant will be prevented from entering the stream. Another indirect indicator would be the miles of 

filter strips installed as a percentage of the total miles of riparian areas without buffers. This percentage of 

installation could be compared to the goals of the watershed and the success could be measured.  
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Direct environmental indicators would be measuring the quality of the water through scientific 

investigation. Sediment load reduction could be measured by secchi disks, and nutrient load reductions 

could be measured through chemical analysis of the water. Macroinvertebrate surveys are also direct 

environmental indicators of water quality, since some insects are very sensitive to changes in a 

stream’s health. 

 

E. coli 

 

The criteria for E. coli evaluation will be based on the 2005 TMDL that was developed by the MDEQ for 

the Coldwater River (Appendix 8). The TMDL goal is equal to the target concentration of 130 E. coli per 

100 ml as a 30-day geometric mean and daily geometric mean of 300 E. coli per 100 ml in all portions of 

the TMDL reach for each month of the recreational season (May 1 through October 31). This goal follows 

the total-body contact recreation WQS set by the MDEQ. The TMDL represents the maximum loading 

that can be assimilated by the water body while still achieving WQS. The WQS for partial-body contact 

recreation (1000 E. coli per 100 ml) is not included as a goal in the TMDL; however, the WQS for 

partial-body contact will also be used for E. coli evaluation in the watershed. 

 

Sediment 

 

Surface waters of the state do not have a numerical standard set for sediment or TSS. Rather, the state 

standard for sediment reads, “the waters of the State shall not have any following unnatural physical 

properties in quantities which are or may become injurious to any designated use: turbidity, color, oil 

films, floating solids, foams, settleable solids, suspended solids, or deposits.” The state uses an effluent 

limitation system with numeric criteria of 30 mg/l as a daily concentration during June 1 through 

August 31, and 36 mg/L as a daily concentration from September 1 through May 31. It appears that, in 

general, the Coldwater River is visually healthy and clear, maintaining TSS ranges (less than 40 mg/L) 

below the cloudy designation. 

 

The criteria for sediment evaluation would be: a decrease in TSS, TDS, and SSC exceedances as 

measured by local, county, or state laboratory, or WWTP, and a measurable increase in the water quality 

rating, as rated through the Great Lakes and Environmental Assessment Section No. 51 survey. 

 

Nutrients 

 

Nuisance algae and aquatic plant growth are typically caused by excessive amounts of phosphorus and 

nitrogen entering the surface water. The state requires that “nutrients shall be limited to the extent 

necessary to prevent stimulation of growths of aquatic rooted, attached, suspended, and floating plants, 
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fungi, or bacteria which are or may become injurious to the designated uses of the waters of the State.” 

The measurements for nutrients are similar to those of sediment, since the sources of loadings of these 

pollutants have comparable paths. The measurements will be conducted through macroinvertebrate 

surveys and nutrient monitoring for total phosphorus and nitrogen (nitrite, nitrate plus nitrite, and Kjeldahl 

nitrogen). Levels of <0.05 mg/L of total phosphorus is considered a normal level adequate for plant and 

algal growth. The amount of Kjeldahl nitrogen normally present in surface water is <3.0 mg/L. Elevated 

levels usually indicate recent, nearby pollution entering the surface water.  

 

The criteria for nutrient evaluation would be a decrease in phosphorus and nitrogen exceedances 

compared to state recommendations and as measured by local, county, or state laboratory or WWTP. 

 

Temperature  

 

The temperature of the Coldwater River seems to be increasing and is a threat to the designated use of a 

coldwater fishery. Many of the physical, biological, and chemical characteristics of a surface water system 

are directly affected by temperature. Rule 75 of the MDEQ General Rules, Part 4 Water Quality 

Standards, states that in the month of July, the monthly maximum temperature should not exceed 20C or 

68F in the mixing zone for the stream to be considered a coldwater fishery (MDEQ). Michigan Water 

Quality Standards for Water Temperature (Rules 323.1069 to 323.1075) state the following for water 

 

 

coldwater… receive a heat load which would (a) increase the temperature…at the edge of the 
mixing zone more than 2 degrees Fahrenheit  

 

The criteria for temperature evaluation for coldwater streams would be based on the above 

recommendations as set by the MDEQ and increase the number of streams with average temperatures cold 

enough to support trout population. 

 

Table 17 identifies the monitoring components and criteria to evaluate pathogens, sediment, nutrients, 

and temperature in the watershed. The evaluation criteria are based on the WQS, as determined by the 

MDEQ, as well as indirect quantitative indicators. Table 17 establishes a strategy for assessing the need 

for WMP revisions. The review process and evaluation strategy are described further in Section 8.4 

Evaluation Framework. 
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Table 17 - Monitoring Components and Evaluation Criteria for Coldwater River Watershed Project Implementation Phase 

Impairment/Source/ 
Cause 

Monitoring 
Components  

Potential Parties to 
Implement Monitoring 

Schedule for 
Implementation 

Units of Measurement Current Conditions Evaluation Criteria 

Pathogens Water quality 
monitoring 

KCHD, CRWC, MDEQ, 
Volunteers 

Long-term - 2018 
(Assess in 2009, and 
every 5 years thereafter) 

Bacteria counts/100 ml Fifteen of 16 sites sampled in 
2005/2006 exceeded WQS of 
130ct/100 ml 67% to 100% of the time.  

Meet water quality standards (as 
identified in the TMDL) for partial-body 
contact and total-body contact recreation 
100% of the time in the watershed. 

BMPs implemented to 
eliminate sources 

KCHD, MDEQ, BEDHD Long-term - 2018 Number and location of 
sources eliminated 

Septic systems are throughout the 
watershed. 

Eliminate all identified E. coli contributing 
sites. 

Sediment Pollutant reduction 
calculations 

CRWC, MDEQ, 
Consultant 

Short-term - 2010 and 
then annually thereafter 

Tons of sediment 
prevented from entering 
surface water 

38,125 tons per year estimated from 
erosion sites.  

Prevent 2,000 tons/year of sediment from 
entering surface waters. 

BMPs implemented to 
reduce sediment 

CRWC, MDEQ, KCRC  Long-term (2018) Number and location of 
BMPs implemented 

158 road stream crossings and eroded 
sites are impaired. Ten cattle crossing 
locations have de-stabilized stream 
banks. 

Implement BMPs on all identified NPS 
sites of sediment loading. 

Photographs of BMPs 
installed to reduce 
sediment 

KCHD, MDEQ, CRWC, 
KCRC, Consultant  

As BMPs are completed 
(short- to long-term) 

Before and after 
photographs 

Existing before photographs of sites Portfolio of photographs with supporting 
documentation 

Macroinvertebrate 
sampling 

CRWC, MDEQ, 
Consultant, Volunteers 

Short-term (Assess in 
2009) 

Numerical score based 
on quantity and diversity  

Downstream Coldwater River scored 
“good,” upstream Coldwater River 
scored “fair,” and Tyler Creek scored 
“good.” 

All locations score “good” rating 

Water quality 
monitoring  

KCHD, CRWC, MDEQ, 
Volunteers 

Long-term - 2018 
(Assess in 2009, and 
every 5 years thereafter) 

TSS ranges Less then 40 mg/l (AWRI, 2002) Decrease amount of suspended solids 
and increase water quality from 
poor/marginal to good. 

Nutrients Pollutant reduction 
calculations 

CRWC, MDEQ, 
Consultant 

Short-term - 2010) and 
then annually thereafter 

Pounds of phosphorus 
and nitrogen prevented 
from entering surface 
water 

68,351 pounds per year of phosphorus 
and 137,030 pounds per year of 
nitrogen estimated from erosion sites.  

Prevent 2,000 pounds/year of phosphorus 
and 5,000 pounds/year of nitrogen from 
entering surface water. 

BMPs implemented to 
reduce nutrients 

CRWC, MDEQ  Long-term - 2018 Number and location of 
BMPs implemented 

Prevalence of farming creates potential 
for excess nutrients. 

Implement BMPs on all identified NPS 
sites of nutrient loading. 

Photographs of BMPs 
installed to reduce 
sediment 

KCHD, MDEQ, CRWC, 
KCRC, Consultant  

As BMPs are completed 
(Short to Long-term) 

Before and after 
photographs 

Existing before photos of sites Portfolio of photographs with supporting 
documentation 

Water quality 
monitoring 
(Phosphorus (P), 
Nitrate/Nitrite (N)) 

KCHD, CRWC, MDEQ, 
Volunteers 

Long-term - 2018 
(Assess in 2009, and 
every 5 years thereafter) 

Water quality rating  <0.05 mg/l phosphorus 
<3.0 mg/l nitrogen 

Meet MDEQ recommendations for normal 
phosphorus and nitrogen levels. 

Temperature  Water temperature 
monitoring 

KCHD, CRWC, MDEQ, 
Volunteers 

Long-term - 2018 
(Assess in 2009, and 
every 5 years thereafter) 

Temperatures in July Five of the 8 sites sampled were cold 
enough to support trout. Two sites had 
too high an average temperature to 
support trout (AWRI, 2002). 

Increase number of sites with average 
temperatures cold enough to support trout 
population.  
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8.2  ONGOING WATERSHED MONITORING DATA 
 

The second major project was put together by Ted Curtis and Ron Barch. They coordinated 
a united effort by Lakewood Schools, Hastings Schools, Thornapple Kellogg Schools, 
Caledonia Schools, and the Lamps Home School Group to monitor portions of the 
watershed. Students from those schools are now monitoring Coldwater River Watershed. 
 

~ Coldwater River Watershed Council, August 2008 
 

There are many ongoing monitoring activities within the watershed as detailed in Section 3, Watershed 

Conditions. This monitoring has been conducted by the MDEQ, CRWC, schools and universities, 

volunteers, health departments, and professionals. The information presented in Section 3 served as the 

basis for developing the environmental monitoring component for this WMP.  

 

Paul Eberhart proposed a plan to eliminate invasive species from the Dolan Natural Area. As 
part of that project, garlic mustard was killed with Roundup. A continuation of the fish 
shocking study on the Coldwater River and Tyler Creek was done that day by Mark 
Luttenton and volunteers from the watershed council. 
 

~ Coldwater River Watershed Council, August 2008 
 

8.3  ENVIRONMENTAL MONITORING COMPONENT  
 

8.3.1 WATER QUALITY  
 

The environmental monitoring component of the WMP builds on the past monitoring and the existing 

monitoring that is currently being conducted in the watershed and fills in the gaps. Table 18 describes the 

watershed monitoring and evaluation plan in terms of the agency or organization responsible for 

conducting the monitoring, parameters and locations of the monitoring, and status of the monitoring 

programs. These parameters are described in further detail below. Figure 16 illustrates the locations of 

the most recent sampling sites.  

 
The watershed monitoring group led by Cole Groot reported that the number of insects in 
Harris Creek was diminishing rapidly, and that the excessive manure spreading which was 
being done near its banks was the probable cause.  

~ Coldwater River Watershed Council, August 2008 
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Table 18 - Monitoring and Evaluation for the Coldwater River Watershed 

Organization(s) Monitoring Site(s) Parameter Target Type of Analysis Protocol Status Frequency Test Agent 

CRWC and MDEQ 
  

CR-01, M-43 near 
Church parking lot 
 
CR-02, Usborne Rd., 
west of bridge 
 
CR-05, East St., east of 
bridge 
 
CR-07, Freeport Rd., 
west of bridge 
 
CR-08, Baker Rd., west 
of bridge 
 
CR-09, 100

th
 St., 

Coldwater Park 
 
CR-10, Brown Rd., 
north of bridge at gate 
on farm lane 
 
CR-11, M-43, south of 
bridge 
 

Pathogens, S, N, DO, T
1
 

E. coli MPN/100 ml IDEX method 

Conducted from 2004 to present, MDEQ 
assessment in 2009 

4x/yr-Rain Event 6x/yr 
- Summer  

 
KCHD

2
, CRWC

3
, Volunteers, MDEQ 

TSS MDEQ Protocol 

 
MDEQ assessment in 2009 6x/yr - Summer  

 
KCHD, CRWC, Volunteers, MDEQ 

Total Phosphorus/ 
Ortho-phosphorus MDEQ Protocol 

 
MDEQ assessment in 2009 6x/yr - Summer  

 
KCHD, CRWC, Volunteers, MDEQ 

Nitrate/Nitrite MDEQ Protocol 

 
MDEQ assessment in 2009  6x/yr - Summer  

 
KCHD, CRWC, Volunteers, MDEQ 

DO 
Handheld Specific 

Conductance/DO Meter 

 
MDEQ assessment in 2009 6x/yr- Summer CRWC, Volunteers, MDEQ 

Temperature  
Handheld Temperature 

Probe 

 
MDEQ assessment in 2009 6x/yr- Summer CRWC, Volunteers, MDEQ 

Stream embeddedness MDEQ Protocol MDEQ assessment in 2009 6x/yr - Summer  
 
KCHD, CRWC, Volunteers, MDEQ 

    
 

Michigan State 
University – Water 
Quality & Health 
Laboratory 
  

BELL, Tyler Cr. at Bell 
Rd. 
 
HV, Coldwater R. at 
Hastings Rd. 
 
TCG, Tyler Cr. at Tyler 
Creek Golf Course 
 
WELL, Coldwater R. at 
Brown Rd. after 
Wellman Rd. 
 

Pathogens, pH, Turbidity, 
T 

Bacterial Source tracking 

USEPA Method 
1601/1602, mTec (APHA 

standard method 9222), PCR 
- Human source marker, 
qPCR - Bovine/human 
source marker, qPCR- 
Human source marker 

Assessed in 2007-2008.  Reassess in 2011 
3x/yr (dry) – Summer 
3x/yr (wet) - Summer  

MSU Water Quality & Health 
Laboratory  

pH Handheld pH Probe 

Assessed in 2007-2008.  Reassess in 2011 
3x/yr (dry) – Summer 
3x/yr (wet) - Summer  

MSU Water Quality & Health 
Laboratory  

Turbidity MDEQ Protocol 

Assessed in 2007-2008.  Reassess in 2011 
3x/yr (dry) – Summer 
3x/yr (wet) - Summer  

MSU Water Quality & Health 
Laboratory  

Temperature 
Handheld Temperature 

Probe 

Assessed in 2007-2008.  Reassess in 2011 
3x/yr (dry) – Summer 
3x/yr (wet) - Summer  

MSU Water Quality & Health 
Laboratory  
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Table 18 - Monitoring and Evaluation for the Coldwater River Watershed 

Organization(s) Monitoring Site(s) Parameter Target Type of Analysis Protocol Status Frequency Test Agent 

CRWC 
  

Coldwater River, Duck 
Creek, and Tyler Creek 

Habitat, N, DO, 
Macroinvertebrates 

 

Stream Habitat Assessment 
USEPA Rapid 
Bioassessment 

Ongoing 4x/yr 

Lakewood Schools, Hastings Schools, 
Thornapple Kellogg Schools, 

Caledonia Schools, and the Lamps 
Home School Group, CRWC 

Nitrate/Nitrite MDEQ Protocol 
Ongoing 4x/yr 

Lamps Home School Group, CRWC 

DO 
Handheld Specific 

Conductance/DO Meter 
Ongoing 4x/yr 

Lamps Home School Group, CRWC 

Total Phosphorus MDEQ Protocol 

Ongoing 4x/yr Sierra Club, Volunteers, Steering 
Committee, HCD, Bad Axe Schools, 

CRWC 

Brown Rd. and 
Hastings Rd. 

Macroinvertebrates Macroinvertebrate Survey 
MDEQ Protocol/Procedure 

51 
Ongoing 4x/yr Thornapple Kellogg Schools, Lowell 

High School, and Home School 
Groups, CRWC 

1000 ft. of Tyler Cr. 
upstream of 100

th
 St., 

Coldwater R. upstream 
of Trout Unlimited 
property 

Number of Brown Trout Electroshocking MDEQ Protocol 2004, 2005, reassess in 2009 1x/yr Grand Valley State University, CRWC 

Coldwater River 
Watershed, 7 wells 

Groundwater well 
monitoring for E. coli 

E. coli 
E. coli MPN/100 ml 

IDEXX Method EPA Scheduled for summer 2009 6x/yr – Summer CRWC, MDEQ 

MDEQ- Water 
Bureau 

Coldwater River 
Watershed

4
 

Macroinvertebrates Macroinvertebrate Survey 
MDEQ Protocol/Procedure 

51 
Scheduled for summer 2009 

Once every 5 years 
(2009) 

MDEQ 

CRWC Baker, Morin, and 
Versluys 

Rainfall (Hydrology) Rain gauge Standard protocol Ongoing, data from 2003 available Continuous CRWC 

Hydrology Discharge Pygmy Flow Meter Assess in 2009 
4x/year during wet and 

dry weather 
CRWC, MDEQ, GVSU 

1) S= Sediment, N= Nutrients, DO= Dissolved Oxygen, T= Temperature 
2) KCHD= Kent County Health Department 
3) CRWC= Coldwater River Watershed Council 
4) Specific sites will be included as part of MDEQ Water Bureau's rotational water quality monitoring program 
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Pathogens 

 

The results of the E. coli monitoring can determine if the trend is moving toward meeting the TMDL WQS 

for total-body contact recreation and the designated uses. A measurable decrease in E. coli 

concentrations from stations CR-1 through CR-11 will determine if the water quality is indeed improving. 

Future monitoring will take place as part of the five-year rotating basin monitoring or more often, if the 

opportunity arises, and will target potential sources of E. coli, including agricultural runoff, failing septic 

systems, and urban runoff, as identified in the TMDL. When these results indicate that the water body 

may be meeting WQS, sampling will be conducted at the appropriate frequency (as defined in the 

numeric target section) to determine if the maximum loading that can be assimilated by the water body 

while still achieving WQS, as required by the TMDL (30-day geometric mean value of 130 E. coli per 100 

ml and 300 E. coli per 100 ml as a daily maximum).  

 

The MDEQ will reassess these sampling stations in 2009, then every five years thereafter, with a 

long-term goal of meeting WQS 100% of the time by 2018. Quantitative measurements include direct 

water quality monitoring for E. coli, indirect measurements of the number of sources eliminated, and the 

health benefit to program cost comparisons.  

 

The MSU Water Quality and Health Laboratory conducted bacterial source tracking at four locations 

within the watershed (BELL, HV, TCG, and WELL) in 2007/2008 (Appendix 4). These sites will be 

reassessed in 2011, with additional sites being added to the monitoring, if it is deemed necessary. 

 

The CRWC will continue to monitor the groundwater wells for E.coli to determine if the contaminant can 

be transported via groundwater. If successful after the 2008 monitoring season, the wells will be 

monitored annually thereafter, if funding is available. 

 

Gary Mast proposed a new project and explained the conditions that would be necessary to 
sink wells to check for E. coli in the ground along the river. He said the wells had to be about 
20 feet from the river and they had to be sunk about 15 feet into a high infiltration type of 
soil. Two wells parallel to the river would be the best arrangement. The board agreed to use 
some money from our monitoring grant for that project. In February of 2007, the watershed 
council began a project to put in seven wells to test ground water. We also began a project 
to put switch grass filter strips along the banks of Tyler Creek. Some test wells were put in 
the filter strips and others were put on John Vrona’s property next to Tyler Creek. The board 
decided to see if any E. coli bacteria enter the streams in ground water, or if it all comes 
from manure on the surface of the land. 
  

~ Coldwater River Watershed Council, August 2008 
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Sediment 

 

TSS and stream embeddedness of the substrate are measured through the GLEAS protocol habitat 

assessment conducted by the MDEQ every five years, the next assessment occurring in 2009 at stations 

CR-01 through CR-11. Future monitoring will take place as part of the five-year rotating basin monitoring 

or more often, if the opportunity arises, and will target potential sources of sediment, including 

conventional tillage practices, flashy flows from changes in land use and lack of storm water storage 

areas, lack of riparian vegetation, and inadequate soil erosion and sedimentation control. 

Macroinvertebrate and habitat surveys will continue to be conducted through the CRWC on the Coldwater 

River, Duck Creek, Tyler Creek, Brown Road, and Hastings Road. The MDEQ will be surveying for 

macroinvertebrates in 2009 as part of the five-year rotating basin monitoring. The qualitative 

measurements for sediment reduction will include photographs of the site before and after implementation 

of BMPs. 

 

Nutrients 

 

Total phosphorus, ortho-phosphorus, and nitrate+nitrite are measured by the MDEQ every five years, with 

the next assessment occurring in 2009 at stations CR-01 through CR-11. Future monitoring will take 

place as part of the five-year rotating basin monitoring or more often, if the opportunity arises and will 

target potential sources of nutrients, including feedlot runoff, lack of riparian vegetation, inadequate 

manure storage, improperly designed and maintained septic systems, and unknown illicit connections. 

Nutrients will also be monitored through the CRWC on the Coldwater River, Duck Creek, and Tyler Creek. 

 

Biology 

 

The MDEQ conducts biological sampling using GLEAS No. 51 sampling protocol every five years in major 

watersheds and includes an assessment of the benthic macroinvertebrates. The MDEQ will be surveying 

for macroinvertebrates in 2009 as part of the five-year rotating basin monitoring. Macroinvertebrate and 

habitat surveys will continue to be conducted through the CRWC on the Coldwater River, Duck Creek, 

and Tyler Creek. Thornapple Kellogg and Lowell High School, as well as home school students, continue 

to assist the CRWC in conducting macroinvertebrate surveys. An example of their work is included in 

Appendix 19. Poor macroinvertebrate assemblages are indicative of poor stream quality. This condition is 

caused by a variety of factors, including poor hydrology with excessive sedimentation and flashy flow, 

pollution (excessive nutrients, metals, pesticides), and increased water temperatures. 

 

Students from Thornapple Kellogg School, and Lowell High School, and two new home 
school groups joined the watershed monitoring project. Macroinvertebrate studies were done 
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at Brown Road and at Hastings Road, and both found healthy populations of mayflies along 
the Dolan Property. 
 

~ Coldwater River Watershed Council, August 2008 
 
A meeting of the watershed monitors was held at the Lowell Wittenbach Center. Instructors 
from the local school districts involved in the stream monitoring were at the meeting along 
with the students. The meeting went so well, it was decided to hold meetings for the 
monitors twice a year- once in the spring and once in the fall. After that meeting, which was 
held in May, it was decided by the board that we should attempt to recruit more monitoring 
groups from non-traditional schools. 
  

~ Coldwater River Watershed Council, August 2008 
 
Involvement in our stream monitoring projects has been accepted as a suitable science 
project by the State of Michigan for those students who are home schooled. The data they 
have accumulated has been used by us, and by the Grand Valley State University Water 
Resources Institute to continuously determine the status of the watershed. The student 
monitoring program was the first to detect the high levels of nitrates and the low levels of 
dissolved oxygen that sometimes occur in the river, and occasionally persist for longer than 
is healthy for most invertebrates and fish.  
 

~ Coldwater River Watershed Council, August 2008 
 

Fisheries 
 

The CRWC will continue to monitor brown trout populations in the coldwater streams in the watershed. 

  

The watershed council has been trying to improve stream flow, provide trout cover, and 
produce larger amounts of food for our health indicator the brown trout by cutting trees that 
are presently blocking the stream flow. The trees are then angled downstream and cabled to 
the banks to narrow the channel, increase the flow speed of the water, and provide woody 
debris for stream cover. We have done woody debris projects on as many as five different 
stream sites in one year. We did a large stone and filter fabric bank stabilization project on 
the Coldwater River and followed it up with two smaller ones. 
 

~ Coldwater River Watershed Council, August 2008 
 

This monitoring will take place near the Trout Unlimited property on the Coldwater River, as well as 

Tyler Creek, near 100
th
 Street. The trout are currently stocked in the watershed; however, it is the goal to 

increase the number of sites that have water temperatures cold enough to support trout populations. 

  

The watershed council had Mark Luttenton of Grand Valley State University do an 
electro-shocking study of 1000 feet of Tyler Creek upstream from 100th Street. Forty-two 
trout, from three to nineteen inches, were captured. Then 700 feet of the Coldwater River 
upstream from the benches on the Trout Unlimited property was shocked. Forty-three trout, 
from three to sixteen inches, were captured. Rain gauges were placed near the edges of the 
watershed as far north as Pratt Lake.  
 

~ Coldwater River Watershed Council, August 2008 
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Hydrology 

 

High flow rates are accelerated because of the amount of channelization that has occurred throughout 

the watershed.  

 

In 2003 we put up signs that read, "Coldwater Testing Area" in all the areas that were being 
monitored. We placed rain gauges throughout the watershed to see how closely the rainfall 
measured by those gauges matched the computer program that predicted the amount of 
flooding that would occur after specified amounts of rain. We donated $500.00 to the Barry 
County Drain Commission to repair ten culverts in the watershed. We sent two board 
members, Paul Eberhart and Ron Barch, to the DEQ workshop held on March 23 and 24 at 
a cost of $300.00. 
 

~ Coldwater River Watershed Council, August 2008 
 

Streambank erosion caused by this altered hydrology is causing the brown trout spawning gravel beds to 

be covered with fine sediment. The CRWC will monitor flow during dry and wet-weather events at least 

four times per year, and will continuously monitor rainfall at the locations described in Table 19. 

Dependent on funding, the monitoring will be conducted annually. The CRWC keeps detailed records of 

all rainfall data that has been collected since 2003 at the Baker, Morin, and Versluys monitoring locations. 

The data collected from the flow and rain gauge monitoring can be used to update the hydrologic model 

for the watershed.  

 

Paul Eberhart and Gary Mast began getting our in-stream mechanical monitors in place and 
functioning. The watershed council bought three In-situ monitors and the first one went into 
the Coldwater River at Baker Road, and the second went into Tyler Creek. Gary Mast began 
charting the data from our In-situ stream monitors to illustrate the relationship between the 
river’s changing elevation, and the amount of rainfall in the watershed. 
 

~ Coldwater River Watershed Council, August 2008 
 

Temperature and DO 

 

Temperature and DO are critical parameters for supporting coldwater streams. Low DO concentrations 

may limit survival of brown trout in the watershed. Brown trout are affected by low DO during both the 

egg/larval stage, as well as the adult stage, with impacts being progressively more severe as DO drops 

below 6.0 mg/L. Spawning adults are particularly sensitive, and can tolerate DO <5.0 mg/L for only brief 

periods (Appendix 18). Temperatures that are too warm also limit trout survival. High temperatures can be 

caused by storm water runoff from urban areas, lack of riparian habitat, and lack of canopy cover. 

Temperature and DO will be monitored by the CRWC and the MDEQ at stations CR-01 through CR-11. 

MSU Water Quality and Health Laboratory will monitor for temperature at BELL, HV, TCG, and WELL 
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locations. The CRWC will also monitor DO alongside the macroinvertebrate monitoring at Coldwater 

River, Duck Creek, and Tyler Creek.  

 

8.4  EVALUATION FRAMEWORK FOR REVISING THE WMP 
 

To evaluate the success of this management plan and to be able to keep it flexible for unknown future 

needs, the following evaluation strategy will be implemented.  

 

Step 1 - Developing Evaluation Questions with an Evaluation Team 

 

The team, whose members will be selected by the CRWC, will identify the goal(s) of the evaluation and 

generate a list of questions related to the criteria stated in Table 18. The evaluation will look specifically at 

the progress toward improving water quality through the recommended actions.  

 

Step 2 - Developing the Evaluation Approach and Tools 

 

Multiple tools will be used to evaluate the success of the implementation of the WMP. The first tool is a 

short biannual survey of the stakeholders to be passed out and collected at meetings. The purpose of the 

survey will be to find out if publications are circulating correctly, if the group is still focused on the same 

goals, and if new information has surfaced requiring a change in the WMP.  

 

The watershed council commissioned a phone survey to be done for us by Grand Valley 
State University. The survey was done by Grand Valley students and paid for by the 
watershed council. Afterward it was decided that the results of the survey were not of much 
value to the council.  
 

~ Coldwater River Watershed Council, August 2008 
 

To ensure that the CRWC has a meaningful evaluation to work with, specific questions measuring the 

positive results of the WMP, such as any documentation of ordinance adoption, water resource 

protection, watershed management planning, increased acreage enrolled in watershed friendly programs, 

participation in workshops, and interest in water chemistry sampling will be developed. 

  

Another form of evaluation will be the project’s ability to respond to needs voiced in public comments and 

incorporation of those needs into the I&E strategy.  
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Step 3 - Collecting and Analyzing Data 

 

Of specific importance will be the review of data showing the restoration of impaired uses or the 

protection of threatened uses, which will be used as an indicator of success. This WMP includes a well 

thought-out evaluation plan to evaluate the effectiveness of the implementation strategies in addressing 

water quality goals. The evaluation techniques relate to the proposed activities in the Action Plan. The 

WMP would need to be revised if milestones are not being met (Section 6) or BMPs being implemented 

are not adequately meeting the defined goal, as listed in Table 18. If additional watershed concerns are 

discovered, the milestones, actions, and commitments would also need to be updated. Table 14 includes 

the measurable milestones for determining the success of the BMPs that are implemented.  

 

The monitoring components included in Table 18 will be used to evaluate the effectiveness of the 

implementation efforts over time, and whether load reductions are being achieved and the TMDL goal for 

total-body contact recreation is being met. The evaluation criteria provide an indication of how BMPs can 

be assessed to evaluate success. Criteria have been established to determine whether the WMP will 

need to be revised, if the pollution reductions are not being achieved or progress is not being made 

toward meeting water quality standards (Table 17). The WMP will also need to be revised if the 

milestones are not being met or the BMPs being implemented are not adequately meeting the defined 

goal. If additional watershed concerns are discovered, the milestones, actions, and commitments would 

also need to be updated.  

 

The appropriate data collection and analysis method will depend on the use to be evaluated. An 

evaluation meeting will occur at the end of each project year, and may involve meeting with individual 

members of the evaluation team or the team as a whole.  

 

The CRWC will conduct an initial analysis of the data, as it is collected, to determine if there is a need to 

revise the evaluation tools for continued use in the evaluation process. This evaluation will contain both 

quantitative and qualitative results. An informational summary of analysis for each of the project years will 

be prepared. Each year-end report will include: an introduction, giving background information, goals, 

etc.; methodology of every evaluation tool used and for analyzing the data; results of the evaluation tools; 

lessons learned; and conclusions and recommendations. 

 

Step 4 - Prepare Draft and Final Evaluation Summary 

 

An evaluation summary will be completed every year beginning with the first year after the WMP is 

approved by the MDEQ. Every year will build on what was done in previous years making one 

comprehensive report. The products of this evaluation strategy or evaluation tools include, but are not 
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limited to, the tools (biannual survey, additional I&E activities, and a review of water quality data) and 

annual reports and a five-year comprehensive report. The CRWC will then determine if enough additional 

information has been collected or water quality monitoring results have shown changes to require a 

revised WMP. The recommended date of the next revisions is 2013.  

 

Through this evaluation process, communities and agencies will be better informed about public response 

and the success of the project, what improvements are necessary to the project, and which BMPs need to 

continue as part of the project. The success of the BMPs, collectively and over time, is assumed to have 

a positive impact on the water quality, even though these evaluation criteria may not be directly tied to 

water quality measurements. Some of the monitoring components listed in Table 19, however, are 

designed to directly evaluate changes in water quality. 

 

The watershed council decided to start taking samples of stream sediment and having them 
tested for E. coli to see if the bacteria has established colonies in the streams. Shikha Singh 
and Marc Verhougstraete were in charge of the testing, which involved sediment samples 
and DNA testing of E. coli bacteria to determine if it is human or bovine. Dr. Rose, from 
Michigan State University, was in charge of the project, and the total cost of the project was 
set at $7600.00. Wendy Ogilvie oversaw the project for the watershed council, and she also 
decided that our long term management plan for the watershed did not meet federal 
standards. It had been updated to meet State of Michigan standards, but it needed an 
additional update. A committee met in August of 2008 to begin the updating process. 
 

~ Coldwater River Watershed Council, August 2008 
 

Total Cost Estimate  

 

To implement this plan and to achieve water quality goals, many activities must occur. The estimated cost 

of BMPs, I&E activities, and monitoring are broken down in Table 19, along with the cost of staffing such 

a project.  

 

Table 19 - Total Cost Estimate 

 
Activities/Items 

 
Cost Materials 

Technical 
Assistance 
Total Hours 

Subtotal Cost 
for Hours 
$50/Hour 

 
Total Cost 

BMPs Subtotal: $21,417,700 18,560 $928,000 $22,345,700 

I&E Subtotal: $107,330 1,291 $64,550 $295,790 

Total Cost  $21,525,030 19,851 $992,550 $22,641,490 
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9.0 SUSTAINABILITY 
 

Jim Oosting received the Everson Award from Schrems West Michigan Trout Unlimited for 
his dedication to the protection and preservation of cold, clear water in Western Michigan. 
 

~ Coldwater River Watershed Council, August 2008 
 

The CRWC is dedicated to the welfare of the watershed. The CRWC has sought grants through the CMI 

grant program, the USEPA NPS Pollution Control Program, and through local foundations and donors to 

implement the recommendations in their WMPs. The CRWC, an established incorporated nonprofit 

organization, is seen as a long-time steward and likely candidate to receive implementation support. They 

will continue to search for funding in order to get this plan implemented.  

 

Paul Eberhart, Jim Oosting, Ellen Smith, and Dick Smith attended the Lower Grand River 
Watershed Council meeting. The meeting was held to prepare a vision statement for the 
LGRWC. The board members went to see if the LGRWC would be a suitable and reliable 
partner for future projects in the watershed.  
 

~ Coldwater River Watershed Council, August 2008 
 

The CRWC maintains a website (http://www.coldwaterriver.org/contact.php) that provides information 

about activities occurring in the watershed and data that can be shared about the condition of the 

watershed. Members are dedicated to continue this form of communication for the watershed.  

 

The CRWC has stated other possible items that might be considered for the continued conservation and 

stewardship: 

 

● Obtain additional copies of the map atlas for local townships.  

● Purchase more equipment, such as rain gauges and thermometers, to continue monitoring the river.  

● Conduct selective water quality testing of new areas in the watershed, or in problem areas, to identify 

additional critical sites. 

● Obtain additional support for stakeholder meetings and steering committee meetings.  

 

9.1 LGROW 
 

The Grand Valley Metro Council (GVMC) is an alliance of governmental units in the 

Grand Rapids, Michigan, metropolitan area. Their mission is to plan for the area’s growth and 

development, to improve the quality of life, and to coordinate governmental services. One of the GVMC’s 

goals is to become increasingly involved in issues surrounding the natural environment and its resources. 

In accordance with this goal, the GVMC facilitated the LGRW Planning Project and LGRW 

Implementation Project between 2002 and 2008. In addition, the GVMC organized the Rogue River 

http://www.coldwaterriver.org/contact.php
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Watershed Council, as an agency of the GVMC, in 2004. Mr. Don Stypula is the Executive Director of the 

GVMC and has had many years of experience with water quality protection during his service with the 

Michigan Municipal League. Mr. Andy Bowman, Planning Director, has served as the Watershed 

Administrator for the LGRW Planning Project and LGRW Implementation Project. 

 

The Metro Council's vote to adopt the Articles of Organization and Bylaws for LGROW caps a four-year 

effort to establish a multidisciplinary watershed organization to oversee restoration, protection, and 

enhancement activities in the Lower Grand River drainage basin that encompasses more than 

3,000 square miles, starting at the confluence of the Grand and Looking Glass Rivers in downtown 

Portland, in Ionia County, through Metro Grand Rapids to Lake Michigan. The watershed covers ten 

counties and includes the Thornapple River, Flat River, and Rogue River Watersheds, which flow into the 

Grand River and discharge to Lake Michigan at Grand Haven.  

 

Under the articles and bylaws approved by Metro Council, LGROW will serve as an umbrella organization 

for subwatershed groups, such as the CRWC, throughout the region and coordinate activities designed to 

enhance water quality in the Lower Grand River and its tributaries. Initial funding for LGROW operations 

will come from a generous, multi-year grant from the Urban Cooperation Board. Additional funding for 

specific projects over the next two years will come from several USEPA Section 319 grants administered 

by the MDEQ that were accepted by the Metro Council on behalf of LGROW. 

 

Under the new LGROW articles and bylaws, day-to-day operations of LGROW, as an agency of Metro 

Council, will be governed by a Board of Directors comprised of the Chair, Vice Chair, Secretary, and 

Treasurer, together with one representative of each of the counties, municipalities, and organizations that 

choose to participate as full members of LGROW. Like other GVMC agencies with dedicated boards, 

LGROW will operate under the direction of, and be governed by, the policies and procedures of 

Metro Council.  

 

GVMC Planning Director, Andy Bowman, who has overseen the LGRW project since its inception, will 

continue to manage the day-to-day operations of LGROW and work with the LGROW Board of Directors 

to identify and secure project funding and implement tasks and projects designed to enhance water 

quality in the Lower Grand River.  

 

Steering Committee members and GVMC staff worked hundreds of hours since late 2003 to examine 

different organizational structures and finalize the operational model for LGROW. Individuals who 

participated in the collaborative discussions that led to the creation of LGROW, as members of the LGRW 

Steering Committee, include:  
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Brain Donovan, City Manager, East Grand Rapids - LGROW Chair  

Paul Geerlings, Drain Commissioner, Ottawa County - LGROW vice Chair  

Kristine Huizen, Frey Foundation  

Scott Connors, City Engineer, City of Walker  

Corky Overmyer, Director of Sustainability Initiatives, City of Grand Rapids  

Rachel Hood, Executive Director, West Michigan Environmental Action Council  

Sean Wessell, West Michigan Environmental Action Council  

Jim Oosting, CRWC 

James Smalligan, Principal, Fishbeck, Thompson, Carr and Huber, Inc. (engineers)  

Wendy Ogilvie , Fishbeck, Thompson, Carr and Huber, Inc. (engineers)  

Janice Tompkins, MDEQ  

John Koches, GVSU AWRI  

 

LGROW Vision: Connecting water with life: swimming, drinking, fishing, and enjoying all the waters of 

our Grand River Watershed. 

 

LGROW Mission Statement: “Discover and value all water resources and celebrate our shared water 

legacy throughout our entire Grand River Watershed community.” 

 

LGROW Core Values: 

 

● Activities will be diverse, inclusive, and collaborative. 

● Efforts are sustainable and high quality. 

● Images and messages create a widely shared sense of legacy and heritage. 

● Methods and products are holistic and employ a systems approach. 

● The organization and program offers incentives, evaluates progress, and rewards success. 

 

According to their strategic plan, the LGROW will serve as an umbrella organization under which 

subwatershed organizations of the LGRW can operate. The LGROW will provide the opportunity for 

subwatershed groups to work together and share information and resources to collectively reach the 

overall goals and objectives of the LGRW. LGROW will also facilitate the formation of subwatershed 

groups that would be capable of creating subwatershed management plans and grassroots level 

opportunities for local governments and residents. While the LGROW will identify priorities within the 

Grand River Watershed and facilitate watershed-wide projects that address high priority concerns, the 

subwatershed organizations would manage operations within the subwatersheds, implement 

subwatershed management plans, and serve as liaison between local stakeholders and the LGROW. 
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9.2 FUTURE ACTIVITIES 
 

The LGROW Initiatives Project was awarded to the GVMC by the MDEQ and began February 1, 2008. As 

part of this project, the LGRW Management Plan will be updated to federal criteria. A model storm water 

ordinance and hydrologic rating curves will also be developed for three climatic regions. An interactive 

web-based tool will be created for local planners to implement LID practices and predict pollutant 

reductions. A new logo, twelve-page newspaper insert, traveling displays, and web-based activities will 

promote the watershed’s image. One of the traveling displays will be created for the CRWC. A volunteer 

monitoring toolbox will assist in the development of monitoring plans and programs for local groups. This 

effort will continue to support and promote the efforts of the CRWC. 
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