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EXECUTIVE SUMMARY 

Watershed Description 

The Plaster Creek Watershed (Watershed) has a drainage area of 58 square miles and is located entirely 

in Kent County on the south and east sides of the Grand Rapids Metropolitan Area. Plaster Creek’s 

headwaters begin in Gaines Township and flow north and then west to its confluence with the Grand 

River. A major tributary, Little Plaster Creek, flows from the north, joining Plaster Creek in the City of 

Kentwood. The Watershed occupies portions of the cities of East Grand Rapids, Grand Rapids, 

Kentwood, and Wyoming, and Gaines Charter Township, Cascade Township, Grand Rapids Charter 

Township, Caledonia Township, and Ada Township. 

Water Quality Concerns 

Previous hydrologic models conducted on Plaster Creek indicated that the watershed’s hydrology 

changed drastically when it transitioned from a natural condition to an active agricultural area in the early 

1900s. The watershed is transitioning again to a highly urbanized watershed, spurred recently by the 

addition of a freeway across the watershed’s headwater tributaries. Increased urbanization has continued 

to increase storm water runoff volumes and peak flows, further challenging the drainage system and 

increasing channel erosion and flooding.  

The Michigan Department of Environmental Quality (MDEQ) conducted a biological assessment of a 

12-mile reach of Plaster Creek in 2001. This assessment rated the macroinvertebrate community as 

minimally acceptable to poor at the four survey stations, while physical habitat conditions were rated as 

good to fair (moderately impaired). In 2002, the MDEQ included a portion of Plaster Creek, a 12-mile 

stretch from the Grand River confluence upstream to Dutton Park, on the Section 303(d) non-attainment 

list due to elevated levels of Escherichia Coli (E. coli) and poor fish and macroinvertebrate communities 

(due to excessive sediment loading). 

A stream inventory was conducted in 3 subwatersheds of Plaster Creek in 2007 as part of the Lower 

Grand River Watershed (LGRW) Implementation Project to investigate sites of nonpoint source (NPS) 

pollution. Sites with observable NPS pollution were classified according to eleven categories: 

debris/trash/obstructions, stream crossing, gully erosion, livestock access, non-point agricultural source, 

tile outlet, streambank erosion, construction, urban/residential, rill erosion, and other. There were 84 sites 

observed to be contributing NPS pollution to surface water. Based on the inventory information, it is 

estimated that Watershed carries a sediment load of 180.28 tons/year, a phosphorous load of 

153.23 lbs/year, and the nitrogen load of 306.47 lbs/year. In addition, a monitoring program was 

conducted from September 2005 to October 2006 to sample E. coli at 13 sites in the Watershed as part of 

this project. Approximately 80% of the sampling sites sampled during dry weather did not meet the water 
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quality standard (WQS) for total body contact recreation (300 E. coli per 100 milliliter [ml]). None of the 

sites sampled during wet weather events met the WQS for total body contact recreation or partial body 

contact recreation (1,000 E. coli per 100 ml as a 30-day geometric mean). 

Impaired and Threatened Designated Uses  

Water quality impairs and threatens several designated uses of the Watershed due to NPS pollution. 

Three designated uses are impaired, the warm water fishery, indigenous aquatic life and other wildlife, 

and total body contact recreation (e.g. swimming), while partial body contact recreation (e.g. wading) is 

threatened. 

Warmwater Fishery 

Plaster Creek’s warm water fishery is impaired by sediment along a 12-mile stretch from the Grand River 

confluence upstream to Dutton Park. The aquatic life use for Plaster Creek will be considered met when 

the macroinvertebrate community achieves an acceptable score (i.e. supports designated uses) and the 

habitat quality score indicates fair conditions, at a minimum. A secondary target is to attain a mean 

annual Total Suspended Solids (TSS) concentration of 30 milligrams per liter (mg/L). In addition to 

sediment loading, this use is also impaired by nutrients, while thermal pollution and toxic substances are 

suspected impairments. 

Other Indigenous Aquatic Life and Wildlife 

Plaster Creek’s indigenous aquatic life and other wildlife are impaired by sediment for the 12-mile stretch 

mentioned above. By meeting the established TSS macroinvertebrate community and habitat quality 

targets, this use will be considered met. In addition to sediment loading, this use is also impaired by 

nutrients, while thermal pollution and toxic substances are suspected impairments. 

Total Body Contact Recreation 

Total body contact recreation in Plaster Creek is impaired due to E. coli levels that exceed water quality 

standards. According to the MDEQ, all waters of the state protected for total body contact recreation shall 

not contain more than 130 E. coli per 100 milliliters [ml] as a 30-day geometric mean, or more than a 

maximum of 300 E. coli per 100 ml. The degraded portion of Plaster Creek, a 12-mile stretch from the 

Grand River confluence upstream to Dutton Park, exceeds these water quality standards for E. coli. 

Partial Body Contact Recreation 

Partial body contact recreation, such as fishing, is threatened by E. coli contamination in the Plaster 

Creek Watershed. Currently, E. coli levels meet WQS for partial body contact recreation, 1,000 count per 
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100 ml, as a 30-day geometric mean, but not standards for total body contact recreation, as mentioned 

above. Therefore, this use is considered threatened due to the potential for future impairment which could 

elevate E. coli counts to levels that exceed the WQS for this use. 

Goals and Objectives 

To improve and protect the impaired and threatened designated uses of the Watershed, two watershed 

goals were established. The first goal is to improve and protect habitats for fish and other indigenous 

aquatic life and wildlife. The second goal is to improve and protect the safety and enjoyment of fishing, 

public access, and wading. By reducing sediment loading and E. coli concentrations to meet WQS in 

accordance with these goals, the sediment (biota) and E. coli Total Maximum Daily Loads (TMDLs) will be 

met. The short-term objectives to reduce the known (k) and suspected (s) pollutants in the Watershed are 

listed below. 

 

Prioritized Pollutants Objectives 

Stabilize stream flows to moderate hydrology and increase base flow 

Minimize impact of drainage systems on streambanks 

Install livestock exclusion fencing 

Reduce sediment input from road/stream crossings 

Implement woody debris management strategies and remove obstructions 

Encourage proper use of off-road vehicles near streambanks 

Treat and manage urban runoff 

Promote conservation tillage practices and cover crops 

1. Sediment (k) 

Encourage use of erosion and sediment control measures 

Restrict livestock access to waterways 

Encourage proper manure spreading practices 

Encourage feedlot runoff management practices 

Control geese and raccoon populations 

Reduce amount of pet waste entering waterways 

Encourage proper septic system maintenance 

2. E. coli (k) 

Correct faulty sanitary sewer connections 

Encourage proper fertilizer management and yard waste disposal 

Restrict livestock access to waterways 

Encourage proper manure spreading practices 

Encourage feedlot runoff management practices 

Control geese and raccoon populations 

Reduce amount of pet waste entering waterways 

Encourage proper septic system maintenance 

3. Nutrients (k) 

Correct faulty sanitary sewer connections 

4. Thermal pollution (s) Reduce imperviousness 
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Prioritized Pollutants Objectives 

Plant and protect riparian vegetation 

Treat and manage urban runoff 

Encourage proper application of road salt 

Encourage proper application of pesticide 

5. Toxic substances (s) 

Reduce illicit dumping 

Recommendations 

The Best Management Practices (BMPs) selected for the LGRW were reviewed in order to select 

appropriate BMPs for the Watershed. During the selection process, the impairments and threats to the 

designated uses, the goals and objectives developed for the Watershed, and the established TMDLs 

were considered. The recommendations chosen for the Watershed include structural and vegetative 

BMPs, as well as management and policy BMPs; they are listed below. 

 

BMP Recommendations 

Adoption of storm water ordinance 

Adoption of wetland and green space protection ordinances 

Animal control practices 

Annual road/stream crossing inventory 

Catch basin cleaning 

Corrections to faulty sanitary sewer connections 

Fencing 

Installation of hydrodynamic separator units 

Low impact development applications  

Management of woody debris and other obstructions 

Pet waste stations 

Repair/replace old culverts 

Septic system ordinance 

Silt fence installation 

Soil erosion and sedimentation control practices 

Streambank stabilization 

Vegetated filter strips 

Wetland restoration 

As part of any watershed planning project, an Information and Education (I&E) Strategy is developed to 

create a framework for motivating watershed stakeholders, residents, and other decision makers to take 

the actions necessary to protect and improve water quality and environmental conditions. The Plaster 

Creek I&E Strategy will serve as a working document that outlines the major steps and actions needed to 

successfully improve and maintain water quality and environmental conditions in the Watershed. This I&E 
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Strategy is based on the larger LGRW I&E Strategy, developed during the LGRW Planning Project, and 

outlines a similar approach for raising awareness, educating stakeholders, and inspiring action. I&E 

activities outlined in the strategy are listed in the table below. 

 

Information and Education Activities 

Distribute A Homeowner’s Guide to Septic Systems; Distribute media releases 

Distribute fact sheets on Off Road Vehicle use with web link for more information 

Distribute fact sheets on pet waste disposal with web link for more information; Distribute media releases 

Distribute fact sheets on proper woody debris and obstruction removal practices with web link for more information 

Hold field demonstrations on planting buffer strips and rain gardens 

Hold field demonstrations on proper feedlot runoff practices 

Hold field demonstrations on proper lawn care practices; Distribute media releases 

Hold field demonstrations on proper manure spreading practices 

Hold field demonstrations on proper pesticide application 

Hold storm drain marking or stenciling events; Distribute media releases 

Hold targeted training workshop on locating and correcting faulty connections 

Hold targeted training workshops on agricultural practices and cost-share opportunities 

Hold targeted training workshops on model storm water ordinances and available stream stabilization practices 

Hold targeted training workshops on drainage control practices 

Hold targeted training workshops on erosion and sediment control practices 

Hold targeted training workshops on livestock exclusion and cost-share opportunities 

Hold targeted training workshops on locating and correcting faulty connections 

Hold targeted training workshops on proper salt application procedures 

Hold tours of porous pavement applications and other infiltration practices 

Hold tours of road/stream crossings which successfully control erosion and runoff 

Hold tours of successful animal control practices 

Hold tours of successful urban runoff practices 

Evaluation 

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 the implementation of 

BMPs. 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. Establishing monitoring targets, against which observed measurements are compared, help 

determine whether progress is being made toward targets and ultimately the watershed goals. This 

management plan describes evaluation measures to evaluate implementation of specific BMPs and 

outlines a water quality monitoring program to evaluate overall changes in watershed conditions. 
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Sustainability 

The LGRW Management Plan is a broad, reference-oriented document that takes a holistic, ecosystem 

approach to watershed management. This plan recommends structural and vegetative, managerial, and 

policy BMPs, as well as information and education activities, to address activities that contribute to 

elevated sediment, nutrient, and pathogen levels. The plan also provides a long range vision for the 

LGRW, with guidelines and recommendations to achieve that vision. The vision, mission statement, and 

core values for the LGRW place the LGRW Management Plan initiative in a much larger context for 

long-term success. 

The Plaster Creek Watershed Management Plan (WMP) was developed to assist watershed stakeholders 

in addressing the sediment, pathogen, and nutrient concerns facing Plaster Creek and its tributaries. The 

plan provides an implementation strategy designed to meet the Watershed’s goals and objectives within 

the context of the longer range vision of the LGRW Management Plan. Recommendations for the 

impaired urban areas of the Plaster Creek Watershed can be extrapolated for use and adoption in other 

urban areas of the LGRW experiencing similar problems. Urban communities in the LGRW can also 

evaluate the success of the management measures implemented in the Watershed to determine which 

measures would be best for their particular subwatershed. Coordination between the two WMPs better 

ensures long term success at meeting the goals and objectives established for both watersheds. 

The Lower Grand River Organizations of Watersheds (LGROW) was established in 2007 to provide 

basin-wide oversight, implement regional or watershed-wide initiatives, and prioritize water quality 

concerns. The LGROW operates under, and serves as custodian for, the vision, mission, and the 

strategic direction developed for the LGRW. The current board includes 13 members representing local 

units of government, existing watershed organizations, environmental organizations, and foundations. 

This WMP recommends the formation of a Plaster Creek Steering Committee to implement the 

recommendations outlined in this plan. The LGROW is available to facilitate the formation of such 

subwatershed groups. While the LGROW will identify priorities within the Grand River Watershed and 

facilitate watershed-wide projects that address high priority concerns, subwatershed organizations would 

manage operations within the subwatersheds, implement subwatershed management plans, and serve 

as a liaison between local stakeholders and the LGROW. 
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CHAPTER 1 - INTRODUCTION 

1.1 WATERSHED MANAGEMENT PLAN PURPOSE 

The quality of Plaster Creek is influenced by many factors, such as human activities within the Plaster 

Creek Watershed (Watershed), physical and biological characteristics of the natural resources, and the 

management of those resources. This document provides an overview of these diverse aspects of the 

Watershed, including detailed information about the sources and causes of watershed pollution, 

recommendations needed to address impairments, and steps to implement the recommendations.  

1.2 PUBLIC PARTICIPATION PROCESS 

1.2.1 Steering Committee 

A Steering Committee was formed to involve watershed stakeholders in the Lower Grand River 

Watershed (LGRW) Implementation Project and the development of the Plaster Creek Watershed 

Management Plan (WMP). Steering Committee members (Table 1.1) were asked to serve on the 

committee because of their knowledge or interest in the management of the Watershed’s natural 

resources. Members who made specific commitments to the project met at a project kick-off meeting held 

on May 20, 2005. This meeting was held to review the work plan and timetable in order to begin defining 

partner roles and assigning tasks required to complete the project. 

Steering Committee members participated in meetings and presentations pertinent to the management of 

the Watershed throughout the project. Steering Committee members attended a stakeholder meeting on 

May 2, 2006, regarding the Grand River’s Total Maximum Daily Load (TMDL) for Escherichia Coli 

(E. coli). The Michigan Department of Environmental Quality (MDEQ) presented the TMDL report, 

developed for a one mile stretch of the Grand River, near Johnson Park in the vicinity of Walker. Steering 

Committee members provided input on MDEQ’s report and steps to achieve the TMDL. In addition, 

Steering Committee members attended a presentation held on April 19, 2007, regarding E. coli sampling 

conducted in the Buck Creek, Coldwater River, and Plaster Creek Watersheds, as part of the LGRW 

Implementation Project. At this meeting, Fishbeck, Thompson, Carr & Huber, Inc. (FTC&H) reported on 

E. coli sampling results, sources contributing to elevated E. coli levels, and the best management 

practices (BMPs) needed to address priority areas. Recommendations for additional sampling efforts 

were also discussed. Members also participated in a press conference held on July 17, 2007, to promote 

regular septic system inspections in Kent County.  

During the preparation of the Plaster Creek WMP, Steering Committee members were asked to 

participate in its development and review. Members reviewed and prioritized pollutants and their sources, 



 

10/2008 
J:\02408EC\REPT\WMP\PLASTER\PLASTERCRK-
FINAL_WMP_2008_OCTOBER\PLASTERCREEKWMP_REVISED_2008_1030.DOC 

10

ranked impaired and threatened designated uses, and selected desired uses for the watershed during a 

meeting held on October 30, 2007. Coordination of this project with the future initiatives of the Lower 

Grand River Organization of Watersheds was also discussed. In December 2007, the Steering Committee 

reviewed the Plaster Creek WMP draft as whole, paying special attention to the implementation strategy.  

1.2.2 Information and Education Committee 

The Information and Education (I&E) Committee held 6 meetings between August 2006 and April 2007 to 

implement an outreach campaign to address E. coli contamination in the Buck Creek, Coldwater River, 

and Plaster Creek Watersheds. Members developed and implemented a number of activities, including 

classroom presentations, agricultural workshops, distribution of educational material, and a water festival 

booth, as listed in Table 1.2. The I&E Committee also provided comments on the implementation of 

BMPs during the project period. Several committee members were directly involved in the installation of 

23 pet waste stations within these watersheds. 
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Table 1.1 - Steering Committee Members 
Name Affiliation Address 
Mr. Kurt Anderson City of Grand Rapids  1300 Market Avenue, SW, Grand Rapids, MI  49503 

Mr. Jim Beke City of Kentwood 4900 Breton Avenue, SE, Kentwood, MI  49518-8848 

Ms. Jeni Bolt Michigan Department of Environmental Quality 350 Ottawa Avenue NW, Unit 10, Grand Rapids, MI 49503 

Mr. Brad Boomstra Kent County Drain Commissioner’s Office 1500 Scribner, NW, Grand Rapids, MI 49504 

Mr. Paul Burch Kent County Health Department 300 Monroe Avenue, NW, Grand Rapids, MI 49503 

Dr. Janel Curry Calvin College 3201 Burton, SE, Grand Rapids, MI, 49546 

Mr. Gary De Kock  City of Grand Rapids  1300 Market Avenue, SW, Grand Rapids, MI  49503 

Mr. Rod Denning Annis Water Resources Institute 740 West Shoreline Drive, Muskegon, MI 49441 

Mr. Bill Dooley City of Wyoming 2660 Burlingame, SW, Wyoming, MI  49509 

Mr. Myron Erickson City of Wyoming  2660 Burlingame, SW, Wyoming, MI  49509 

Mr. Jim Ferro Ada Township 7330 Thornapple River Drive, SE, Ada, MI 49301 

Mr. David Filipiak FTC&H 1515 Arboretum Drive, SE, Grand Rapids, MI 49546 

Mr. Randy Fisher City of Grand Rapids 1300 Market Avenue, SW, Grand Rapids, MI  49503-4880 

Ms. Betty Gajewski Center for Environmental Study 528 Bridge Street, NW, Grand Rapids, MI  49504 

Mr. Jeff Gritter  Gaines Charter Township 8555 Kalamazoo Avenue, SE, Caledonia, MI 49316 

Dr. Gail Gunst Heffner  Calvin College 3201 Burton, SE, Grand Rapids, MI, 49546 

Ms. Jaime Halm  City of Wyoming 2660 Burlingame, SW, Wyoming, MI  49509 

Mr. Brian Hanson Annis Water Resources Institute 740 West Shoreline Drive, Muskegon, MI 49441 

Mr. Wayne Harrall Kent County Road Commission 1500 Scribner, NW, Grand Rapids, MI 49504 

Mr. Robert Holst Kent Conservation District 3260 Eagle Park Drive, Suite 111, Grand Rapids, MI  49525 

Mr. Steve Kepley City of Kentwood 4900 Breton Avenue, SE, Kentwood, MI  49518-8848 

Mr. John Koches Annis Water Resources Institute 740 West Shoreline Drive, Muskegon, MI 49441 

Mr. Dave Kraker Kent County Health Department 300 Monroe Avenue, NW, Grand Rapids, MI 49503 

Ms. Michelle Lazar  FTC&H 1515 Arboretum Drive, SE, Grand Rapids, MI 49546 

Mr. Randy Lemoine City of Grand Rapids 1120 Monroe Avenue, NW, Grand Rapids, MI  49503 

Ms. Angela  Millard FTC&H 1515 Arboretum Drive, SE, Grand Rapids, MI 49546 

Ms. Laurie Beth Nederveld  FTC&H 1515 Arboretum Drive, SE, Grand Rapids, MI 49546 
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Table 1.1 - Steering Committee Members 
Name Affiliation Address 
Ms. E. Wendy Ogilvie  FTC&H 1515 Arboretum Drive, SE, Grand Rapids, MI 49546 

Mr. Joe Rathbun Michigan Department of Environmental Quality 350 Ottawa Avenue, NW, Unit 10, Grand Rapids, MI 49503 

Mr. Jim Smalligan FTC&H 1515 Arboretum Drive, SE, Grand Rapids, MI 49546 

Mr. Doug Sporte Kent County Drain Commissioner’s Office 1500 Scribner, NW, Grand Rapids, MI 49504 

Ms. Michelle Storey  Michigan Department of Environmental Quality 350 Ottawa Avenue, NW, Unit 10, Grand Rapids, MI 49503 

Mr. Don Stypula Grand Valley Metropolitan Council 40 Pearl Street, Suite 401, Grand Rapids, MI 49503 

Mr. Brian Tingley Gaines Charter Township 8555 Kalamazoo Avenue, SE, Caledonia, MI 49316 

Ms. Janice Tompkins  Michigan Department of Environmental Quality 350 Ottawa Avenue, NW, Unit 10, Grand Rapids, MI 49503 

Dr. Randy Van Dragt  Calvin College 3201 Burton, SE, Grand Rapids, MI, 49546 

Dr. Dave Warners Calvin College  3201 Burton, SE, Grand Rapids, MI, 49546 

Mr. Shawn Wessell West Michigan Environmental Action Council 1007 Lake Drive, SE, Grand Rapids MI 49506 

Mr. Dan Wolz City of Wyoming 2660 Burlingame, SW, Wyoming, MI  49509 
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Table 1.2 - Information and Education Committee Members 
Name Affiliation Address 
Mr. Ron Carr City of Grandville 3195 Wilson Avenue, SW, Grandville, MI  49418-1299 

Mr. Paul Eberhart Coldwater River Watershed Council 10337 Baker, Alto, MI  49302 

Ms. Betty Gajewski Center for Environmental Study 528 Bridge Street, NW, Grand Rapids, MI  49504 

Ms. Rachel Hackett West Michigan Environmental Action Council 1007 Lake Drive, SE, Grand Rapids MI 49506 

Mr. Brian Hanson Annis Water Resources Institute 740 West Shoreline Drive, Muskegon, MI 49441 

Mr. Mike Hoekwater Calvin Christian High School 3750 Ivanrest Avenue, SW, Grandville, MI  49418 

Ms. Angela Millard FTC&H 1515 Arboretum Drive, SE, Grand Rapids, MI 49546 

Ms. Laurie Beth Nederveld FTC&H 1515 Arboretum Drive, SE, Grand Rapids, MI 49546 

Ms. E. Wendy Ogilvie FTC&H 1515 Arboretum Drive, SE, Grand Rapids, MI 49546 

Ms. Kate Rieger Kent Conservation District 3260 Eagle Park Drive, Suite 111, Grand Rapids, MI  49525 

Ms. Rebecca Rynbrandt City of Wyoming 1155 28th Street, SW, Wyoming, MI  49509 

Ms. Michelle Storey Michigan Department of Environmental Quality 350 Ottawa Avenue, NW, Unit 10, Grand Rapids, MI 49503 

Ms. Janice Tompkins Michigan Department of Environmental Quality 350 Ottawa Avenue NW, Unit 10, Grand Rapids, MI 49503 

Ms. Kim Walton Barry Conservation District 1611 South Hanover, Suite 105, Hastings, MI  49058 

Mr. Shawn Wessell West Michigan Environmental Action Council 1007 Lake Drive, SE, Grand Rapids MI 49506 

Ms. Regina Young Barry-Eaton District Health Department 330 West Woodlawn, Hastings, MI  49058 

Mr. Charlie Ziesemer City of Kentwood 355 48th Street, SE, Kentwood, MI  49548-4407 
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1.3 COORDINATION WITH LOWER GRAND RIVER WMP 

The Lower Grand River WMP was completed as part of the LGRW Planning Project, administered by the 

Grand Valley Metropolitan Council between 2002 and 2004. This WMP is a broad, reference-oriented 

document that builds upon and elevates existing planning efforts in the LGRW. According to residents, 

local officials, watershed coordinators, and other interested individuals, the greatest concerns in the 

LGRW are impacts from development, bacteria, storm water, sediment, hydrology, and destruction of 

wetlands. Goals and desired uses of the LGRW include recreational use, habitat, and educational 

opportunities. Smart growth techniques, enforcement of existing regulations, use of stream buffers zones, 

and public education activities were recommended to address existing water quality impairments. This 

plan takes a holistic, ecosystem approach and provides a vision for the entire LGRW under which to 

operate, with guidelines and recommendations to follow to achieve that vision. 

The Plaster Creek WMP provides recommendations to reach the overall goals and objectives of the 

Lower Grand River WMP. These recommendations can be used in other urban areas of the LGRW 

experiencing similar problems. Specifically, recommended practices for impaired urban areas of the 

Watershed will provide an opportunity for other urban and urbanizing areas in the LGRW to evaluate the 

management measures used to determine which practices would be best for their subwatershed. 
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CHAPTER 2 - WATERSHED DESCRIPTION 

2.1 GEOGRAPHIC SCOPE 

The Plaster Creek Watershed (Watershed) has a drainage area of 58 square miles and is located entirely 

in Kent County on the south and east sides of the Grand Rapids Metropolitan Area (Figure 1). Plaster 

Creek’s headwaters begin in Gaines Charter Township and flow north and then west to its confluence 

with the Grand River. A major tributary, Little Plaster Creek, flows from the north, joining Plaster Creek in 

the City of Kentwood. The Watershed occupies portions of the cities of East Grand Rapids, Grand 

Rapids, Kentwood, and Wyoming, and Gaines Charter Township, Cascade Charter Township, Grand 

Rapids Charter Township, Caledonia Township, and Ada Township.  

2.2 CLIMATE 

The Watershed enjoys a moderate continental climate and annually experiences 155 frost-free growing 

days, at a latitude approximately midway between the North Pole and the equator. Air masses originating 

from the Gulf of Mexico, northern Canada, and the north pacific influence day-to-day weather. The 

presence of Lake Michigan has a slight moderating effect on annual temperatures. The mean January 

temperature in the Watershed is approximately 22°F, while the mean July temperature is approximately 

71°F. The average rainfall throughout the Watershed is approximately 36 inches (USDA SCS 1986). 

Average snowfall is approximately 78 inches (Michigan Department of Agriculture, Climatology 

Program 2007). 

2.3 TOPOGRAPHY 

The topography within the Watershed is influenced by glacial deposition of sediment and the effect of 

water deposition and drainage over time. Watershed topography is undulating and dissected by water 

courses with occasional small plains studded with bogs and small lakes. Topography within the 

Watershed varies. Plaster Creek flows through a steep, walled valley where it joins the entrenched valley 

of the Grand River. 

2.4 GEOLOGY AND SOILS 

The Watershed is located in the Regional Landscape Ecosystem Sub-subsection VI.4.1 Lansing. This 

ecosystem occurs on gently sloping ground moraine, broken by outwash channels and numerous 

end-moraine ridges. This broad till plain has rich, loamy soils that have been largely converted to 

agriculture (United States Geologic Service 1998). 
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The bedrock formations of the Watershed consist primarily of shale, sandstone, limestone, and gypsum 

(Michigan Department of Natural Resources [MDNR] 1968). These formations formed from sediments 

that were deposited from 345 to 370 million years ago in seas, which occupied a depression known as 

the Michigan basin. 

The Pleistocene epoch began about one million years ago. Glaciers from Canada moved over the state, 

picking up fine soil, sand, gravel, and boulders and carrying them great distances before depositing them. 

At least four major glaciers advanced and retreated over Michigan during the Pleistocene epoch. The 

physiography of the Watershed owes its development to the last of these glaciers, the Wisconsin stage, 

which ended approximately 10,000 years ago. As the last glacier retreated, the load of earthen materials 

incorporated in the ice was deposited, forming several types of glacial features (till plains, end moraines, 

outwash, and alluvium). Figure 2 shows the surface geology within the Watershed. 

The debris deposited by the glaciers forms the parent material for the soils throughout the Watershed. 

Figure 3 indicates that most soils in the Watershed have low infiltration. Urban soil dominates the western 

area of the Watershed. Urban soil has been impacted by development activities and no longer has many 

of the distinctive characteristics of native soils. 

Soils in the Watershed primarily fall into the Alfisol soil order. Alfisols have a gray to brown surface 

horizon resulting from organic material deposited from deciduous trees. The underlying soil is leached 

and has a low pH. A layer of clay accumulation (i.e., a cambic horizon) is present below the leached 

horizon. 

Histosols are found in poorly drained areas throughout the sub-basin. These soils are composed primarily 

of organic matter and are known as peat or muck. They are found in scattered areas in swamps, along 

streams, and in old lake beds that have filled with organic material. They are waterlogged under normal 

conditions (Bieneman 1999). 

2.5 HYDROLOGY 

Plaster Creek flows west to its confluence with the Grand River in the City of Grand Rapids. Its drainage 

area is 58 square miles. In the early 1800s, the predominantly forested watershed naturally absorbed, 

infiltrated, and evapo-transpirated most of the rainfall, resulting in numerous small wetlands (Figure 4). As 

the watershed transitioned to agriculture in the late 1800s and early 1900s, an extensive system of county 

drains was installed throughout the watershed, reducing storm water storage and increasing runoff. 

Agricultural drains hasten storm water from cultivated fields and other areas, reducing the frequency of 

flooding in these areas. However, rapidly flowing water is more likely to erode streambeds and carry 

sediment to the Grand River and its adjacent floodplain. Fields drained with tiles also create a hazard for 

surface water contamination from pesticides, fertilizer, and Escherichia Coli (E. coli). The watershed is 

now transitioning to a highly urban watershed, spurred recently by the addition of a freeway through the 



 

10/2008 17 
J:\02408EC\REPT\WMP\PLASTER\PLASTERCRK-
FINAL_WMP_2008_OCTOBER\PLASTERCREEKWMP_REVISED_2008_1030.DOC 

upper portion of the watershed. Urbanization has continued to increase storm water runoff volumes and 

peak flows, further challenging the drainage system and increasing channel erosion and flooding. 

Many previous studies have been conducted on the Plaster Creek Watershed. “Technical Memorandum 

Number 7 to the Kent County Storm Water Master Plans for Buck Creek and Plaster Creek, Silver Creek 

Drain Hydraulic Watershed Analysis” was completed by Camp, Dresser & McKee in March 1990. The 

Silver Creek Drain is an enclosed storm sewer located in the Plaster Creek Watershed. The results of the 

report indicated that portions of the Silver Creek Drain are undersized, storm water surcharges out of the 

ground at surface inlets, and surface flooding occurs, especially near Kalamazoo and Ramona, and 

between Madison and Division on Crofton Street. The computer modeling analysis determined that the 

Silver Creek Drain does not have sufficient capacity to convey flows greater than the 2-year event without 

some flooding under existing conditions. The study recommended the construction of approximately five 

aboveground detention basins at various sites along the drain to lower the peak flows generated in the 

Watershed, relieve the hydraulic stress, and help prevent future flooding. 

“Technical Memorandum Number 10 to the Kent County Storm Water Master Plans for Buck Creek and 

Plaster Creek, Whiskey Creek Watershed Analysis” was completed by Camp, Dresser & McKee in 

August 1990. The Whiskey Creek Watershed is located in the Plaster Creek Watershed. A portion of 

Whiskey Creek is characterized by numerous ponds constructed during development of the area. Results 

of the study indicated that there is flooding problems within the Watershed during the 25-year and 

100-year storm events, specifically high water levels greater than the design levels at the Whiskey Creek 

detention ponds, North Lake Eastbrook and the Burton Center Ponds, along with localized flooding in 

several areas directly west of the East Beltline and north of the Woodland Mall. The study recommended 

replacing a culvert between Lake Eastbrook and North Lake Eastbrook, the construction of two new 

detention ponds, and flood proofing various areas.  

“The Storm Water Management Plan for Buck Creek and Plaster Creek Watersheds” was completed by 

Camp, Dresser & McKee in January 1991. A few key points of the study are as follows: the existing 

flooding problems reported along the main stem of the Plaster Creek do not impact a large number of 

properties; during a 25-year, 24-hour design storm, the majority of the currently identified flooding 

problems occur on tributaries or are due to undersized enclosed drains; modeling of the future built-out 

land use conditions, in a 25-year, 24-hour storm event, without the use of extensive storm water controls, 

results in significant flooding increases on the main stem (inundated area would increase by 

approximately 31% or 227 acres). Overall, the study indicated detention with a volume of 

0.5 acre-feet/acre of developed impervious area and a uniform peak release rate to 0.14 cubic feet per 

second (cfs)/acres in a 25-year design storm for new developments within the Watershed would allow 

flood levels along the main stem of Plaster Creek to remain within the current Flood Insurance Study 

levels during a 100-year storm event. The study recommended using flood proofing or land acquisition to 

help control flooding on the main stem, not regional detention. Many storm water ordinances developed in 
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the Plaster Creek Community have incorporated the standards for detention volumes and peak release 

rates indicated in the plan, such as Cascade Township and the Kent County Drain Commissioner. 

“Technical Memorandum Number 11 to the Kent County Storm Water Master Plans for Buck Creek and 

Plaster Creek, Burton-Breton Watershed Analysis” was completed by Camp, Dresser & McKee in 

April 1991. The results of the study indicated that flooding occurs at the Annchester crossing and at the 

Indian Trails Golf Course located just upstream of 28th Street during a 10-year storm event. During a 

25-year event, the same areas flood as in the 10-year event, along with flooding at the crossing at 

Okemos. During the 100-year event, the flooding affects the same areas as indicated above, but a larger 

number of structures are affected, and both Okemos and Annchester are impassable. The study 

recommended installing larger culverts, sized to handle the 25-year storm event, at both Okemos and 

Annchester and to consider flood proofing measures at structures in the vicinity of the flooding which 

would occur during a 100-year storm event. 

A study of the storm water quality in Plaster Creek was conducted by Grand Valley State University 

(GVSU), Water Resources Institute in October 1992. The purpose of the study was to quantify the 

impairment of Plaster Creek associated with NPS pollution of storm water runoff from the Watershed. 

Water quality data was collected at three key locations: Plaster Creek by 52nd Street, a rural part of the 

Watershed; Burton Street, an urban part of the Watershed; and at Market Avenue, the confluence of the 

Plaster Creek with the Grand River. The water collected was analyzed for pollutants which are potentially 

damaging to an aquatic environment and included pH, suspended sediment, total phosphorous, biological 

oxygen demand, chemical oxygen demand, total and dissolved lead, total and dissolved copper, total and 

dissolved cadmium, and total and dissolved chromium. A few key points were determined from the study: 

storm water quality differs substantially from dry weather flow water quality and differs according to the 

degree of urbanization of the Watershed - the more urbanized, the worse the water quality. Also, there 

was a rapid response to rainfall at Burton Street, which indicated the lack of storage in the lower part of 

the Watershed, where there was almost immediate runoff from the impervious areas into the creek. The 

results of the study showed a deterioration of water quality in Plaster Creek during periods of rain water 

and pollutant delivery, with the deterioration being more pronounced in parts of the Watershed where the 

highest percentages of impervious surfaces occur (GVSU, 1992). The information in this study could be 

used and built upon for future water quality studies in the Watershed. 

The Little Plaster Creek WMP was completed by FTC&H in April 1995. Several key results or 

recommendations from the study are as follows. The use of onsite detention lowers the peak discharge 

rates in local storm water conveyance ways immediately downstream of the detention sites, but the 

cumulative effect of increased development, despite onsite detention, is an increase in peak storm water 

flows in Little Plaster Creek, which is due to an additive effect of an increase in storm water runoff volume 

released over an extended period of time. Several subdistrict areas contain significant wetlands and 

lakes, which serve as regional storm water retention areas and have a considerable effect on reducing 
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peak storm water flows reaching Little Plaster Creek from urban development. The preservation of 

wetlands and floodplains for storm water quantity control is very important. In general, the study 

concluded that the carrying capacity of the channel located in the upper half of the study area, located 

north of Patterson Avenue, is more than adequate; however, floodplain capacity is necessary for a large 

portion of the channel downstream during the 10-year, 24-hour rainfall event. Excavation of the Little 

Plaster Creek, between Patterson Avenue and approximately 7,000 feet downstream of 28th Street, was 

recommended to provide relief from back water and flooding problems. 

The majority of the existing hydrology studies for the Watershed are over 10 years old and it is unknown if 

any of the recommendations from the previous studies have been constructed. It is recommended that 

new studies be undertaken to get a better handle on the current hydrologic condition of the Watershed. 

2.6 NATURAL FEATURES INVENTORY 

Ecologically, the Watershed is located at the northern edge of the Carolinian biotic province (also known 

as the oak-hickory formation). No remnants of virgin forest remain in the Watershed, except perhaps in a 

few swamps. Woodlands today are restricted to lands that are difficult to till, such as along watercourses, 

hilly land, and second-growth stands maintained between fields as a windbreak (Grand River Basin 

Coordinating Committee 1972). Plaster Creek is not designated as a natural river by Michigan’s Natural 

Rivers Program. The MDNR has not designated Plaster Creek or its tributaries as trout streams. Michigan 

Department of Environmental Quality has designated Plaster Creek as a warm water fishery. 

Michigan State University’s Natural Features Inventory (NFI) maintains a database of known occurrences 

of endangered, threatened, and special concern plant and animal species throughout the State of 

Michigan. An endangered species is any species that is in danger of extinction throughout all or a 

significant part of its range. A threatened species is any species that is likely to become an endangered 

species within the foreseeable future throughout all or a significant portion of its range. Both endangered 

and threatened species are protected under Michigan’s Endangered Species Act (Part 365 of PA 451, 

1994 Michigan Natural Resources and Environmental Protection Act). 

Special concern species are not protected under the Endangered Species Act. These species are of 

concern due to declining or relict populations in the state. If these species continue to decline, they would 

be recommended for threatened or endangered status. It is important to maintain self-sustaining 

populations of special concern species in order to prevent them from becoming endangered or threatened 

species in the future. 

The NFI database was reviewed for the Watershed. Figure 5 notes the density of threatened, 

endangered, and special concern (TESC) species per quarter-quarter section within the Watershed. The 

highest density of these species has been observed within the Little Plaster Creek Subwatershed. In 

general, no occurrences of TESC species are noted in the primarily agricultural area present south of 
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52nd Street. Low densities of TESC species were identified throughout the urbanized central portion of 

the Watershed. 

The NFI notes one endangered species within the Watershed: Epioblasma triquetra (the snuffbox 

mussel). The snuffbox mussel inhabits small and medium-sized rivers. Their preferred habitat usually has 

a sand, gravel, or cobble substrate with a swift current. Individuals are often found buried deep in the 

sediment. Eleven threatened and special concern species were identified in the Watershed. The 

threatened species and their habitat are listed below. 

 

Table 2.1 - Threatened and Special Concern Species 
Scientific Name Common Name Type Habitat 

Arabis perstellata sensu lato Rock cress Plant Floodplain forest 
Diarrhena americana Beak grass Plant Floodplain forest 
Draba reptans Creeping Whitlow-grass Plant Oak savanna 
Euphorbia commutata Tinted spurge Plant Open, upland forest 
Galearis spectabilis Showy orchid Plant Rich, deciduous forest 
Geum triflorum Prairie-smoke Plant Dry sand prairie 
Mertensia virginica Virginia bluebells Plant Floodplain forest 
Morus rubra Red Mulberry Plant Floodplain forest 
Panax quinquefolius Ginseng Plant Rich, deciduous forest 
Penstemon calycosus Smooth beard tongue Plant Oak barrens or prairie 
Valerianella chenopodiifolia Goosefoot corn-salad Plant Floodplain forest 

In addition to the NFI, local information has been collected on the biota of the watershed. Under the 

direction of Dr. Randy Van Dragt, 10 students from Calvin College conducted a vertebrate survey of 

Plaster Creek and the headwaters of Whiskey Creek, in the vicinity of the Calvin College Ecosystem 

Preserve. Between April 12, and May 7, 2007, a total of 8 amphibians, 6 reptiles, 53 birds, and 8 

mammals were observed. A detailed list of the observed organisms can be found in Appendix 1. 

2.7 LAND USE/COVER 

The Watershed was almost entirely covered with hardwood forest prior to 1830 (Figure 6). Improved 

transportation led to a land boom in the 1830s, with the lumbering industry coming into prominence 

between 1840 and 1870. Deforested land was converted to farmland and farming became a predominant 

occupation around the turn of the 20th century. 

The Grand River supported the development of the region by providing a means of conveying logs to 

sawmills located on the banks of the Grand River and powered by its flow. Steamboats ferried finished 

products between Grand Rapids and Grand Haven. Large-scale logging ceased in the 1920s, around the 

time of rapid industrialization in the City of Grand Rapids. Grand Rapids became a significant 

manufacturing center, discharging industrial and municipal wastes into the Grand River and, possibly, into 

the lower reaches of Plaster Creek. Environmental legislation, initiated in the late 1960s, provided the 

impetus for cleanup of the Grand River and its tributaries. 
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Currently, most of the land not covered by residences, urban centers, and forests is cultivated. However, 

urbanization is impacting agricultural land, resulting in significant yearly loss of farmland to residential and 

commercial development. 

As with most aging urban areas, the population in the City of Grand Rapids is stagnant and the 

surrounding suburbs are growing very rapidly. The majority of the growth has been in agricultural areas. 

The result of this type of population growth has been an overall reduction in population density (Figure 7). 

As communities expand away from the urban centers, large lot residential areas, large shopping centers 

and new roads, parking lots, roof tops, and driveways are produced that increase the Watershed’s 

imperviousness. A study by the Brookings Institute in 2001 found that the greater Grand Rapids area’s 

land use changed 46% while the change in population was only 27%. This produced a change in density 

of 13% (Orfield 2002). 

Figure 8 shows land use and land cover within the Watershed, based upon 1992 data. The total area and 

percentage of each land use is as follows: agricultural land (38%), developed (high and low density) 

(38%), forest (16%), open land (5%), water (1%), and wetlands (2%). 
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CHAPTER 3 - CONDITION OF PLASTER CREEK WATERSHED 

This chapter provides an overview of the past and present studies that have evaluated water quality and 

natural resources of the Plaster Creek Watershed (Watershed). Pollutants have come from a variety of 

agricultural, industrial, private, and municipal activities, and include both point and nonpoint sources 

(NPS) of pollution. Point source pollution originates from an easily identifiable source, such as an outfall 

pipe from an industrial or municipal wastewater treatment plant. NPS pollution originates from 

indistinguishable sources, such as runoff from lawns, agricultural areas, construction sites, and 

impervious surfaces, or leaking septic tanks, and atmospheric deposition. 

3.1 HISTORICAL CONDITIONS REPORTED IN PREVIOUS STUDIES 

3.1.1 Michigan Department of Environmental Quality Biological Surveys 

The Michigan Department of Environmental Quality (MDEQ) conducted a biological assessment of a 

12-mile reach of Plaster Creek in 2001 (Appendix 2). This assessment rated the macroinvertebrate 

community as minimally acceptable to poor at the four survey stations, while physical habitat conditions 

were rated as good to fair (moderately impaired). The primary cause for the decline in habitat quality at 

the three moderately impaired stations was attributed to increased embeddedness and deposition on 

colonizable substrate (i.e. logs, gravel, and cobble). The report stated that storm water runoff from 

agricultural and residential land use in the upper third of the Watershed and impervious surfaces in the 

lower two-thirds were contributing substantially to an increase in flashy flow conditions. These conditions 

cause an increase in stream bank erosion, siltation, and sedimentation of desirable habitat and a 

decrease in water quality.  

The MDEQ reported that cattle access contributed substantial loadings of solids to the Plaster Creek near 

the 68th Street survey location. Runoff from cropland dominated by heavy clay soils and lack of 

vegetative, buffer-riparian zones are other apparent sources and causes of elevated sedimentation in the 

upper reaches of the Watershed, all of which cause impairments to the physical habitat conditions. Illicit 

septic tank drainage to the Plaster Creek in the upper reaches of the Watershed was also evident during 

the survey which added to decreased water quality.  

3.1.2 Total Maximum Daily Loads  

Section 303(d) of the Federal Clean Water Act and the U.S. Environmental Protection Agency’s (EPA’s) 

Water Quality Planning and Management Regulations 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 a basis for determining 
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the pollutant reductions necessary from both point and nonpoint sources to restore and maintain the 

quality of their water resources. The MDEQ has included most of Plaster Creek, a 12-mile stretch from 

the Grand River confluence upstream to Dutton Park (Hanna Lake Avenue and 76th Street), on the 2002 

Section 303(d) non-attainment list due to elevated levels of Escherichia Coli (E. coli) and poor fish and 

macroinvertebrate communities (due to excessive sediment loading).  

PATHOGENS (E. COLI) 

According to the MDEQ, all waters of the state protected for total body contact recreation shall not contain 

more than 130 E. coli per 100 milliliters [ml] as a 30-day geometric mean, or more than a maximum of 

300 E. coli per 100 ml as a single reading. Rule 100 of the Michigan WQS requires that water bodies be 

protected for total body contact recreation from May 1 to October 31. The WQS developed for partial 

body contact recreation is 1,000 E. coli per 100 ml as a 30-day geometric mean. 

Because E. coli levels in Plaster Creek exceed WQS for total body contact recreation, the MDEQ 

developed a TMDL report for Plaster Creek in June 2002. The purpose of this TMDL is to identify the 

allowable levels of E. coli that will result in the attainment of the applicable WQS in Plaster Creek. 

E. coli is used as an indicator of possible contamination from human sewage and animal waste. Animals 

(wildlife and domestic) are often a source of elevated E. coli levels. The possible pathogen sources for 

water bodies in the Watershed are typical of urban and agricultural land uses. Point source discharges, 

storm water discharges, agricultural inputs, and to a lesser degree, illicit discharges are all possible 

sources of E. coli in the Watershed.  

The MDEQ found particularly high concentrations of E. coli in relation to precipitation events. According to 

the TMDL report, other possible sources of pathogens to Plaster Creek are agricultural practices, given 

that the headwaters of the Watershed are dominated by agricultural land use. Surface runoff and field tile 

drainage are another two possible mechanisms for delivering E. coli to water bodies.  

The Kent County Health Department has also sampled surface waters in the Watershed for 

bacteriological quality in accordance with the Michigan Department of Natural Resources, Part 4 WQS, 

Rule 62.(1), (2), Act 245, P.A. 1929, as amended. Samples were tested to determine the presence of E. 

coli. The number and frequency of samples collected at each station was determined by its designation 

as "total body contact" (swimming) or "partial body contact" (fishing and canoeing) recreational area. 

Warning signs were posted on waters which were determined not safe for human contact as a result of 

the testing. 

Data collected in 2001 by the MDEQ is included in Appendix 3 for the ten sampling stations in Plaster 

Creek. E. coli levels in all tests indicated consistent exceedances of WQS for total body contact 

recreation.  



 

10/2008 24 
J:\02408EC\REPT\WMP\PLASTER\PLASTERCRK-
FINAL_WMP_2008_OCTOBER\PLASTERCREEKWMP_REVISED_2008_1030.DOC 

FISH AND MACROINVERTEBRATE COMMUNITIES (BIOTA) 

The MDEQ developed a second TMDL report (Appendix 4) for the same 12 mile reach of Plaster Creek in 

July 2002. This report was written to address the poor state of the fish and macroinvertebrate community. 

The purpose of this TMDL is to identify an appropriate reduction in sediment loadings from existing 

sources in the Watershed that will result in WQS attainment. 

According to the MDEQ, the fish and macroinvertebrate community in Plaster Creek is impacted through 

impaired habitat quality due to stream bank erosion, flashy flows, and elevated siltation and 

sedimentation. The current state of the biota of Plaster Creek indicates that its warm water fishery and 

indigenous aquatic life and other wildlife uses are impaired. Achievement of WQS is to be demonstrated 

via assessments of the integrity of the macroinvertebrate community and habitat quality. 

The biota TMDL target is to achieve a macroinvertebrate community with an acceptable score (supports 

designated uses). The macroinvertebrate community scores will be evaluated based on a minimum of two 

biological assessments conducted in two consecutive years following the implementation of Best 

Management Practices to minimize sediment loadings to the subject TMDL reach. 

A stream habitat quality assessment will also be used to measure WQS for aquatic life. A habitat quality 

score of fair has been established as the target for the habitat quality, and will be used to represent 

adequate control of anthropogenic sediment sources so as to improve habitat quality and the biological 

community.  

A numeric target goal for total suspended solids (TSS) was also established to further assess 

improvements in Plaster Creek. Since the TMDL purpose is to restore the biological community to an 

acceptable condition and attain WQS, a value of 30 milligrams per liter (mg/l), as a mean annual TSS 

target, was chosen for Plaster Creek as a secondary target. 

3.2 PRESENT CONDITIONS IN THE PLASTER CREEK WATERSHED 

3.2.1 National Pollutant Discharge Elimination System Phase I and II Storm 
Water Regulations 

Industrial and municipal point sources are generally well regulated and are no longer a large threat to 

Plaster Creek. Municipal storm water, however, remains a large pollutant source that has been 

unregulated in the past, but is currently the focus of new regulations mandated from the EPA. Programs 

are being implemented in municipalities to remedy municipal storm water pollution, but adequate funding 

will be critical to ensure consistent and effective long-term enforcement and implementation of these 

programs.  
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Portions of the cities of East Grand Rapids, Grand Rapids, Kentwood, and Wyoming, and Gaines Charter 

Township, Cascade Charter Township, Grand Rapids Charter Township, and Ada Township are included 

in the Watershed. 

These communities have participated in the National Pollutant Discharge Elimination System (NPDES) 

Phase II program and recognize the importance of monitoring and reducing storm water runoff to the 

streams and drains in their communities. These communities have initiated an Illicit Discharge Elimination 

Plan through the Watershed-based Phase II permit. The initial IDEP was implemented in the summer of 

2003, completing the investigation of storm water outfalls in Plaster Creek. About 1,100 storm water 

outfalls were located in the Watershed, 495 of those were identified in the City of Grand Rapids alone. If 

dry weather flow was present, water quality sampling with field kits was conducted to detect the presence 

of a pollutant. If intermittent dry-weather flow was suspected, the outfall was flagged for follow-up 

investigation. The program will continue for the duration of the NPDES Phase II permit, which includes 

enforcing an Illicit Discharge and Connection Ordinance to prevent future illicit discharges to Plaster 

Creek and its tributaries. 

Under the NPDES Phase II program, only 16 outfalls were suspected of discharging pollutants and have 

been flagged for follow-up to find the source of the discharge and correct or eliminate the illicit 

connection. The small number of illicit discharges found in the Watershed is confirmation that Municipal 

Separate Storm Sewer Systems are not a significant contributor to the water quality problems in Plaster 

Creek. NPSs, the diffuse runoff from upland and impervious areas, continues to be the most significant 

contributor of pollution to the surface waters and must be addressed through the holistic watershed 

management planning effort that is able to identify NPS pollution. 

3.2.2 Watershed Inventory 

The inventory process, to identify NPS pollution in the Watershed, was developed through input and 

participation of the Steering Committee. Accurate assessment of the condition of the Watershed is best 

done by field observations. The watershed inventory consisted primarily of walking portions of Plaster 

Creek and its tributaries. Three of the most representative subwatersheds were inventoried, 

characterizing the rural, developing, and urban characteristics of the Watershed. Subwatershed 0 is 

located in the headwater region of the Watershed, Subwatershed 3 is located along a portion of the main 

branch within the City of Kentwood, and Subwatershed 11 is located along the main branch and 

tributaries near the mouth of Plaster Creek. Figures 9 through 11 illustrate the NPS sites and areas of 

water quality impairments in the Watershed.  

The inventory was completed by staff from the Kent Conservation District, West Michigan Environmental 

Action Council, and Fishbeck, Thompson, Carr & Huber, Inc. in the summer of 2007. Data sheets were 

filled out at each site where NPS pollution was evident. An example data sheet is included in Appendix 5. 
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Sites with observable NPS pollution were classified according to 11 categories: debris/trash/obstructions, 

stream crossing, gully erosion, livestock access, non-point agricultural source, tile outlet, streambank 

erosion, construction, urban/residential, rill erosion, and other. The location of each NPS site was 

recorded geographically with a Global Positioning System unit. A photograph was also taken at each site 

to document the “before” condition.  

The sites of NPS pollution identified in the Watershed during the inventory are summarized in Appendix 6. 

The most abundant sources of pollution or impairments to the Watershed were debris/trash/obstructions. 

The majority of the debris/trash/obstruction sites were log jams, which can alter stream hydrology and 

cause streambank erosion, as well as sedimentation problems. Urban/residential pollutant sources were 

the second most abundant and included locations of yard waste dumping. The runoff from residential 

lawns and the organic input of yard waste adds nutrients and other possible sources of contamination to 

the stream. The third most abundant source, streambank erosion source, was observed at many outfall 

pipe locations along Plaster Creek. This non-point source inventory did not include sites where 

streambank erosion was caused by natural hydrology. Several stream crossings also resulted in 

streambank erosion, but were listed as a separate source.   

The construction sites noted during the inventory were due to the construction of a bike trail, which 

resulted in faulty silt fences located on the streambank. The silt fences have since been corrected and are 

no longer causing sedimentation to the creek. There were two sites identified as non-point agricultural 

pollutant sources. At these sites, livestock were located next to the stream without proper filter strips to 

reduce nutrients and pathogens. There were also two tile outlet sites identified that had caused significant 

erosion along the streambank. Gully erosion, which delivers sediment to the streams, was present at only 

one site. There were no livestock access or rill erosion sites identified during the inventory. The “other” 

category included sites where recreational activity had occurred on the streambank or across the river by 

off road vehicles. This activity degrades riparian and stream vegetation and habitat, as well as erodes 

streambanks, introducing more sediment into the system. 

3.2.3 Pathogen Monitoring  

Pathogens, specifically E. coli bacteria, have been measured at levels exceeding WQS in reaches of 

Plaster Creek. The WQS for the Plaster Creek Watershed is 130 E. coli per 100 ml as a 30-day geometric 

mean, and 300 E. coli per 100 ml as a daily geometric mean for total body contact recreation. In the 

document titled “Total Maximum Daily Load for Escherichia Coli in Plaster Creek, Kent County, Michigan” 

developed by MDEQ in June 2002, the data indicated that exceedances of the WQS were observed 

during both wet and dry weather events. Through the Lower Grand River Watershed (LGRW) 

Implementation Project additional sampling was conducted at 13 sites in the Watershed (Figure 12).The 

data generated from monthly dry weather sampling is presented in Table 3.1. These monthly samples 

ranged from 96 E. coli per 100 ml to >24,200 E. coli per 100 ml. Approximately 20% of the monthly 

sampling sites met the WQS for total body contact recreation (300 E. coli per 100 ml). Samples of E. coli 
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collected during wet weather events are presented in Table 3.2, and monthly samples ranged from 1,700 

E. coli per 100 ml to 104,620 E. coli per 100 ml. There were no sites that met the WQS for total body 

contact recreation or partial body contact recreation (1,000 E. coli per 100 ml as a 30-day geometric 

mean) during wet weather sampling.   

The wet weather sampling, or high flow stage sampling, resulted in a significant increase in stream E. coli 

concentrations, most probably due to surface runoff. During wet weather events, there was a rapid rise in 

stream elevation on Plaster Creek indicating that surface runoff is particularly a problem in the 

Watershed. The sites with higher E. coli concentrations during the wet weather sampling typically had 

higher concentrations during the monthly dry weather sampling as well. However, only 4 of the 13 sites 

were sampled during wet weather. According to Tables 3.1 and 3.2, it is evident that the results at 

individual sampling locations can vary greatly. Sites PC-09 and PC-10 had the highest average E. coli 

readings during the monthly dry weather sampling. According to Figure 12, these sites are located only 

about 1 mile apart and both sites are on the main branch of Plaster Creek. Potential pollutant sources 

include failing septic systems, high numbers of wildlife and waterfowl, and agricultural runoff and field tile 

drainage. 

Additional work will be required to identify actual pollutant sources. Molecular markers can be used to 

help determine sources of fecal contamination. Certain strains of Bacteriodes and Enterococcus bacteria 

are found only in human sewage. Other strains of Bacteriodes are found in ruminants, such as cattle, but 

not in humans. Michigan State University has recently used the polymerase chain reaction method to 

detect DNA sequences from these strains of Bacteriodes and Enterococcus in other subwatersheds in the 

LGRW.  
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Table 3.1 - Dry Weather E. coli Analytical Results - Plaster Creek Watershed September 2005 to October 2006 

Station    
ID 9/13/2005 10/17/2005 5/9/2006 6/13/2006 7/11/2006 8/8/2006 9/12/2006 10/10/2006 

Site 
Average 

PC01 281 124 172 687 365 345 1300 201 434 

PC04 461 150 435 921 727 326 1733 411 646 

PC05 1203 326 272 727 579 921 2420 687 892 

PC06 345 111 192 1203 148 727 1733 1733 774 

PC07 96 299 365 613 727 816 >2420 1120 807 

PC09 488 435 2420 2420 1414 >2420 >2420 1203 1653 

PC10 >2420 >2420 >2420 3650 >24200 >2420 19860 2420 7476 

PC14 118 196 411 687 260 921 >2420 1414 572 

PC15 1733 129 387 517 770 345 1733 488 763 

PC16 980 276 326 770 921 687 2420 2420 1100 

PC17 152 154 866 1120 127 517 1046 488 559 

PC18 166 517 921 770 1046 >2420 2420 866 1141 

PC19 816 225 365 579 980 291 345 1414 627 

 

Table 3.2 - Wet Weather E. coli Analytical Results - Plaster Creek Watershed May 2006 to October 2006 

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 

Site 
Average 

PC01 60000 16500 19500 95500 22500 4400 7701 3873 41060 30115 
PC04 22000 7500 14000 59000 12500 2900 15531 4352 27230 18335 
PC06 35500 20000 16000 40500 5000 1700 9208 38730 51720 24262 
PC09 34500 5500 12000 82000 29500 4900 51720 104620 14136 37653 
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CHAPTER 4 - DESIGNATED AND DESIRED USES  

4.1 DESIGNATED USES OF WATER BODIES  

The State of Michigan has developed water quality standards (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 Sate are 

designated for, and shall be protected for, eight uses (Table 4.1). 

 

Table 4.1 - Designated Uses for Surfaces Waters in the State of Michigan 

Designated Use General Definition 

Agriculture  Livestock watering, irrigation, and crop spraying 

Navigation  Navigation of inland waters 

Warmwater or coldwater fishery  Supports warm water or cold water species 

Other Indigenous aquatic life and wildlife   
Supports other indigenous animals, plants, and 
macroinvertebrates 

Partial body contact recreation  Supports boating, wading, and fishing activities 

Total body contact recreation  Supports swimming activities between May 1 to October 31 

Public water supply  
Surface waters meet human cancer and non-cancer values 
set for drinking water 

Industrial water supply  Water utilized in industrial or commercial applications 

4.2 DESIGNATED USES BEING MET, IMPAIRED, OR THREATENED  

The status of a designated use in a watershed can be met, impaired, threatened, or under 

review/unknown. The use is unimpaired if the available physical and analytical data indicates that all 

applicable WQS are being consistently met. If the available physical and analytical data indicates that 

WQS are not being consistently met, then the designated use is considered to be impaired. A threatened 

status occurs when a watershed is currently unimpaired but could become impaired due to: 1) actual 

and/or projected land use changes and/or, 2) declining water quality trends, as shown by physical or 

analytical data. A use that is designated as under review or unknown means there is insufficient physical 

or analytical data available to determine a status for the use, and additional studies are necessary.  

4.2.1 Warm Water Fishery 

A warmwater fishery is generally considered to have summer temperatures between 60°F and 70°F and 

is capable of supporting warm water species, such as largemouth and smallmouth bass, on a year-round 

basis. Plaster Creek’s warm water fishery is impaired by sediment along a 12-mile stretch from the Grand 

River confluence upstream to Dutton Park (MDEQ 2002b). The aquatic life use for Plaster Creek will be 
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considered met when the macroinvertebrate community achieves an acceptable score (i.e. supports 

designated uses) and the habitat quality score indicates fair conditions, at a minimum (MDEQ 2002b). A 

secondary target is to attain a mean annual Total Suspended Solids (TSS) concentration of 30 milligrams 

per liter (mg/l).  

4.2.2 Other Indigenous Aquatic Life and Wildlife 

The considerations for other indigenous aquatic life and wildlife are similar to those for a warm water 

fishery, but include broader concerns of surrounding habitats (e.g. floodplains and forests). Large 

contiguous areas of forest, wetlands, and prairies are important for many species. Fragmentation of 

habitats divides wildlife areas into smaller less suitable tracts of land. Plaster Creek’s indigenous aquatic 

life and other wildlife are impaired by sediment for the 12-mile stretch mentioned above (MDEQ 2002b). 

By meeting the established TSS, macroinvertebrate community, and habitat quality targets, this use will 

be considered met.  

4.2.3 Total Body Contact Recreation 

According to the MDEQ (MDEQ 2002a), a 12-mile reach of Plaster Creek is impaired for 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.  

4.2.4 Partial Body Contact Recreation 

Partial body contact recreation includes activities, such as fishing, where some skin contact is made with 

the water, but generally the body is not submerged. Water quality must meet minimum standards for 

health and safety, which for partial body contact recreation is below 1,000 count per 100 ml, as a 30-day 

geometric mean. Plaster Creek currently meets WQS for partial body contact, but not for total body 

contact. Because further degradation is possible that could result in impairment to this use, it is 

considered threatened by E. coli contamination. 

4.2.5 Other Designated Uses 

Currently, Plaster Creek and its tributaries are not being used for navigation, an industrial water supply, or 

as a public water supply. Surface water is being used for agriculture and it is considered a consistent and 

safe source for irrigation and livestock watering. Therefore, the agricultural use of the Plaster Creek 
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Watershed (Watershed) is considered met at this time. The Steering Committee should evaluate uses as 

they emerge or change to determine the potential for impairment or threat. 

4.3 PRIORITIZATION OF DESIGNATED USES 

The Steering Committee prioritized the designated uses of the Watershed after reviewing the impairments 

and threats (Table 4.2). Committee members evaluated the resources of the Watershed according to their 

perceived value and the members’ local knowledge of their importance. The members also evaluated the 

feasibility of restoring each designated use. Restoring the indigenous aquatic life and other wildlife use 

and warm water fishery use, by reducing sediment loading, was considered the most feasible and 

attainable goal. Reducing E. coli concentrations to restore the partial and total body contact uses will 

therefore be the second goal for the Watershed. 

 

Table 4.2 - Status and Priority of Designated Uses for the Plaster Creek Watershed 

Level of Priority Designated Use Status of Designated Use 

1 Other Indigenous aquatic life and wildlife Impaired  

2 Warm water fishery Impaired  

3 Partial body contact recreation Threatened  

4 Total body contact recreation Impaired  

5 Agriculture Met 

6 Public water supply Not a current use 

7 Industrial water supply  Not a current use 

8 Navigation Not a current use 

4.4 IDENTIFICATION AND PRIORITIZATION OF POLLUTANTS TO BE 
CONTROLLED 

The Steering Committee identified and prioritized the pollutants affecting the designated uses in the 

Watershed. Past and current studies, input from watershed stakeholders, and field observations were 

considered in order to determine each pollutant’s degree of degradation to surface waters. Pollutants 

were then prioritized based on the degree of impairment and the feasibility of reducing the pollutant to 

desirable levels. This prioritization will help narrow the focus on the pollutants causing the greatest 

impairment to each designated use. The pollutant prioritization is outlined in Table 4.3. Pollutants that 

were known (k) were given a higher priority than pollutants that were suspected (s). E. coli and sediment 

are considered the highest priority pollutants in the Watershed based on their impact on designated uses. 
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Nutrients, thermal pollution, and toxic substances were also identified as either known or suspected 

pollutants in the Watershed. 

4.4.1 Pathogens 

The presence of coliforms, E. coli or fecal coliform, within a water body indicates the possible presence of 

microbial pathogen contamination. Coliforms are mostly harmless bacteria that live in soil, water, and the 

intestinal tracts of humans and warm-blooded animals. Pathogens are microbes that cause disease and 

include several types of bacteria, viruses, protozoa, and other organisms. The extent to which total 

coliforms are present in surface waters can indicate general water quality and the likelihood that the water 

is contaminated with microbial pathogens. Improperly installed, operated, or maintained septic systems 

and faulty sanitary sewer connections can contribute pathogens from humans to surface waters, posing a 

potential health risk to recreational users. Runoff from animal pastures, improper disposal of pet waste, 

and wildlife can also contribute animal pathogens to nearby water bodies. 

4.4.2 Sediment 

Inorganic fine sediments are naturally present to some extent in all streams, but are considered pollutants 

at excessive levels. Precipitation, including secondary events such as floods and melting snow packs, will 

transport sediment from eroded uplands to nearby water bodies. In addition, channel movement will scour 

stream banks and streambeds and contribute additional amounts of inorganic sediment. Because storm 

events increase stream velocity, more sediment is added by channel movement during rainfall events. 

Sediment can be suspended, causing turbidity, or deposited on the streambed, causing a loss of benthic 

productivity and fish habitat. The deposit of an excessive amount of sediment in a stream will cover 

spawning habitat, clog fish gills, and generally degrade the aquatic habitat of fish and macroinvertebrate 

species. Human activities related to agriculture, forestry, mining, and urban development contribute 

excessive amounts of sediment that often overwhelms the “assimilative capacity” of a stream 

(Cairns 1977) and affects aquatic life.   

4.4.3 Nutrients 

Nutrients are rated as the second most important factor, next to siltation, adversely affecting the nation’s 

fishery habitat (Judy et al. 1984). Excessive nutrients, carried by storm water runoff, can cause dense 

algal growths known as an algal bloom. After the elevated nutrient source has been depleted, the algal 

bloom will die and decompose, reducing dissolved oxygen (DO) levels. If DO levels reach levels intolerant 

to fish species, a fish kill may result. If DO levels are consistently low, a shift toward more tolerant aquatic 

species will arise, reducing species diversity within the stream. Nitrogen and phosphorus have been 
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identified as the two most common nutrients to enter surface waters. Polluted runoff can result from a 

variety of sources related to agricultural and urban land use practices.  

4.4.4 Thermal Pollution 

Thermal pollution can result from the input of heated liquids from industrial discharges or hot impervious 

surfaces such as parking lots, roads, or rooftops. A lack of streamside vegetation and ditching practices 

will also lead to thermal pollution due to direct exposure of surface waters to the sun. A significant 

reduction in water levels from water withdrawals will also cause a stream to be more easily heated by the 

sun. Dark sediment particles absorb heat, increasing the temperature of surface water as well. Thermal 

pollution is harmful to cold water species (such as brook trout) because warm water holds less dissolved 

oxygen than coldwater, which may lower the dissolved oxygen level beyond the species’ tolerance level. 

4.4.5 Toxic Substances 

The MDEQ defines toxic substances as “a substance, except for heat, that is present in sufficient 

concentration or quantity that is or may be harmful to plant life, animal life, or designated uses” 

(R 323.1044 1100 of Part 4, Part 31 of PA 451, 1994, revised April 2, 1999). Toxic substances can affect 

the reproductive health of aquatic life and may pose a health risk to recreational users who use a water 

body for partial/total body contact recreational uses or consume its fish. Toxic substances can include, 

but are not limited to: synthetic organic contaminants, such as pesticides, herbicides, and volatile organic 

contaminants (e.g. xylenes, toluene, and benzene). Hydrocarbons are also considered toxic substances 

and are defined as organic compounds (as acetylene or butane) containing only carbon and hydrogen 

and often occurring in petroleum, natural gas, coal, and bitumens (asphalt and tar are the most common 

forms of bitumen). The presence of hydrocarbons in a waterbody can result from the input of urban runoff 

containing automotive petroleum products, illicit dumping of used motor oil into storm drains, or 

discharges from agricultural sites.  

4.5 IDENTIFICATION AND PRIORITIZATION OF POLLUTANT SOURCES AND 
CAUSES 

The Steering Committee identified and ranked pollutant sources according to the degree in which they 

were believed to contribute pollutants to the water bodies of the Watershed (Table 4.3). The magnitude of 

the sources and how readily the pollutant moves from its source to surface water was considered. 

Causes of each source were also identified and should be considered first when addressing a pollutant 

source. For example, when addressing streambank erosion (a source), flashy flows and the other 

identified causes should be resolved first before attempting to stabilize impacted streambanks. 
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Table 4.3 - Sources and Causes of Pollutants 
Impacted 
Designated Uses 

Prioritized 
Pollutants 

Prioritized Pollutant Sources Pollutant Causes 

Flashy flows (k) 
Storm water outfalls and tile outlets 
(k) 
Livestock access (k) 
Road/stream crossings (k) 
Log jams (k) 

1. Streambank erosion (k) 

Off Road Vehicle use (k) 
2. Urban runoff (k) Untreated urban runoff (k) 
3. Agricultural runoff (k) Rill and gully erosion (k) 

Warm water fishery 
and other indigenous 
aquatic life and 
wildlife  

1. Sediment 
(k) 

4. Construction sites (k) Improper erosion and sediment 
control measures (k) 
Livestock access (k) 
Manure spreading (s) 
Feedlot runoff (s) 
Wildlife (s) 

1.Animal waste (k) 

Pet waste (s) 
2. Septic systems (s) Improper septic system maintenance 

(s) 

Total body contact 
recreation and partial 
body contact 
recreation  

2. E. coli (k) 

3. Sanitary sewer connections (s) Faulty connections (s) 
1. Lawn inputs (s) Improper fertilizer management and 

yard waste disposal (s) 
Livestock access (k) 
Manure spreading (s) 
Feedlot runoff (s) 
Wildlife (s) 

2. Animal waste (k) 

Pet waste (s) 
3. Septic systems (s) Improper septic system maintenance 

(s) 

Warm water fishery 
and other indigenous 
aquatic life and 
wildlife 

3. Nutrients 
(k) 

4. Sanitary sewer connections (s) Faulty connections (s) 
1. Urban runoff (k) Impervious surfaces (k) Warm water fishery 

and other indigenous 
aquatic life and 
wildlife 

4. Thermal 
pollution (s) 2. Lack of riparian vegetation (k) Removal of riparian vegetation (k) 

Untreated urban runoff (k) 1. Urban runoff (k) 
Excessive application of road salt (s) 

2. Agricultural runoff (s) Improper application of pesticides (s) 

Warm water fishery 
and other indigenous 
aquatic life and 
wildlife 

5. Toxic 
substances 
(s) 

3. Storm sewer (s) Illicit dumping (s) 
(k) = known; (s) = suspected 
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4.6 DESIRED USES  

Desired uses are based on factors important to the watershed community and do not necessarily relate to 

water quality. Desired uses for the Watershed were discussed at a Steering Committee meeting held on 

October 30, 2007. Committee members evaluated four potential categories that described desired uses 

and potential tools. These categories included planning and development, ecosystem, education, and 

recreation. Each committee member selected his or her top 5 desired uses for the Watershed. A 

summary of the 15 returned questionnaires is presented in Table 4.4. Overall, the planning and 

development category was the most popular grouping of desired uses, followed by the ecosystem, 

education, and recreation categories. Planning and development emphasizes the need for smart growth 

to protect natural resources, while maintaining economic viability. Ecosystem priorities relate to wildlife 

and aquatic habitat, aesthetics, and riparian corridor establishment. The need for education and 

recreation, especially for citizen awareness and stewardship and public access, were also considered 

important desired uses.  

Table 4.4 - Prioritized Desired Uses 

Planning and Development Number of Nominations 

Smart Growth 6 

Conservation Easements 4 

Flood Control 4 

Wetland Protection 4 

Storm Water Drainage 4 

Continued Agriculture 3 

Purchase Development Rights 2 

Incentives for Good Planning 1 

Planning and Development Total 28 

Ecosystem Number of Nominations 

Wildlife and Aquatic Habitat 7 

Aesthetics 7 

Riparian Corridor Establishment 6 

Stream Morphology 1 

Ecosystem Total 21 

Education Number of Nominations 

Citizen Awareness and Stewardship 8 

Agricultural Practices 4 

Municipal/Township Practices 1 

Student Education 1 

Education Total 14 

Recreation Number of Nominations 

Public Access 7 

Wading 3 

Fishing 2 

Recreation Total 12 



 

 
10/2008 
J:\02408EC\REPT\WMP\PLASTER\PLASTERCRK-
FINAL_WMP_2008_OCTOBER\PLASTERCREEKWMP_REVISED_2008_1030.DOC 

36

CHAPTER 5 - GOALS AND OBJECTIVES 

5.1 GOALS OF WATERSHED 

The goals for the Plaster Creek Watershed (Watershed) are based on improving or restoring the 

designated uses of the Watershed and attaining compliance with the Total Maximum Daily Loads 

(TMDLs) established for Plaster Creek for Escherichia Coli (E. coli) and Biota. The goals have been 

developed on a watershed-wide basis and have been prioritized based on their relationship with the 

prioritized designated uses and pollutants. Table 5.1 outlines the goals established for the Watershed. 

 

Table 5.1 - Watershed Goals 

Impaired and Threatened Designated Uses Goals 

Warm water fishery (impaired) and other indigenous 
aquatic life and wildlife (impaired) 

1. Improve and protect habitats for fish and other 
indigenous aquatic life and wildlife 

Total body contact recreation (impaired) and partial 
body contact recreation (threatened) 

2. Improve and protect the safety and enjoyment of 
fishing, public access, and wading 

5.2 OBJECTIVES OF WATERSHED 

The objectives required to meet the goals are based on addressing the identified causes of the sources of 

nonpoint source pollution in the Watershed. The goals and objectives for the Watershed are defined in 

Table 5.2.  
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Table 5.2 - Watershed Objectives 
Impacted Designated Uses Prioritized Pollutants Prioritized Pollutant Sources Pollutant Causes  Objectives 

Flashy flows (k) (8 sites *) Stabilize stream flows to moderate hydrology and increase base flow 
Storm water outfalls and tile outlets (k) (2 sites *) Minimize impact of drainage systems on stream banks 
Livestock access (k) ** Install livestock exclusion fencing 
Road/stream crossings (k) (6 sites *) Reduce sediment input from road/stream crossings 
Log jams (k) (41 sites *) Implement woody debris management strategies and remove obstructions 

1. Stream bank erosion (k) 

ORV use (k) (2 sites *) Encourage proper use of off-road vehicles (ORVs) near stream banks 
2. Urban runoff (k) Untreated urban runoff (k) (16 sites *) Treat and manage urban runoff 
3. Agricultural runoff (k) Rill and gully erosion (k) (1 site *) Promote conservation tillage practices and cover crops 

Warm water fishery (impaired) and other 
indigenous aquatic life and wildlife 
(impaired) 

1. Sediment (k) 

4. Construction sites (k) Improper erosion and sediment control measures (k) (6 sites *) Encourage use of erosion and sediment control measures 
Livestock access (k) ** Restrict livestock access to waterways 
Manure spreading (s)  Encourage proper manure spreading practices 
Feedlot runoff (s) Encourage feedlot runoff management practices 
Wildlife (s)  Control geese and raccoon populations 

1.Animal waste (k) 

Pet waste (s) Reduce amount of pet waste entering waterways 
2. Septic systems (s) Improper septic system maintenance (s) Encourage proper septic system maintenance 

Total body contact recreation (impaired) 
and partial body contact recreation 
(threatened) 

2. E. coli (k) 

3. Sanitary sewer connections (s) Faulty connections (s) Correct faulty sanitary sewer connections 
1. Lawn inputs (s) Improper fertilizer management and yard waste disposal (s) Encourage proper fertilizer management and yard waste disposal 
2. Animal waste (k) Livestock access (k) ** Restrict livestock access to waterways 
 Manure spreading (s) Encourage proper manure spreading practices 
 Feedlot runoff (s) Encourage feedlot runoff management practices 
 Wildlife (s) Control geese and raccoon populations 
 Pet waste (s) Reduce amount of pet waste entering waterways 
3. Septic systems (s) Improper septic system maintenance (s) Encourage proper septic system maintenance 

Warm water fishery (impaired) and other 
indigenous aquatic life and wildlife 
(impaired) 

3. Nutrients (k) 

4. Sanitary sewer connections (s) Faulty connections (s) Correct faulty sanitary sewer connections 
1. Urban runoff (k) Impervious surfaces (k) (14,106 acres) Reduce imperviousness Warm water fishery (impaired) and other 

indigenous aquatic life and wildlife 
(impaired) 

4. Thermal pollution (s) 
2. Lack of riparian vegetation (k) Removal of riparian vegetation (k) (areas identified, not quantified) Plant and protect riparian vegetation 

Untreated urban runoff (k) (16 sites *) Treat and manage urban runoff 1. Urban runoff (k) 
Excessive application of road salt (s) Encourage proper application of road salt 

2. Agricultural runoff (s) Improper application of pesticides (s) Encourage proper application of pesticide 

Warm water fishery (impaired) and other 
indigenous aquatic life and wildlife 
(impaired) 

5. Toxic substances (s) 

3. Storm sewer (s) Illicit dumping (s) Reduce illicit dumping 
(k) = known 
(s) = suspected 
* = Sites identified by NPS inventory conducted in three representative subwatersheds. 
** = Sites observed by MDEQ as noted in the “Biological Assessment of Plaster Creek” (2001). 
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5.3 CRITICAL AREAS  

5.3.1 Lower Grand River Watershed 

During the development of the Lower Grand River Watershed (LGRW) Management Plan, the 

subwatersheds of the LGRW, including the Plaster Creek Watershed, were analyzed to determine critical 

subwatersheds of the LGRW. Each subwatershed of the LGRW was assessed based on its estimated 

water quality degradation from flow, sediment, and temperature pollution. Five factors were used to make 

this assessment:  1) land use, 2) impervious area, 3) in-stream temperature fluctuation, 4) storm water 

runoff, and 5) population density. From the information available, these factors were weighted to reflect 

the sensitivity of these subwatersheds of the LGRW in terms of urban issues. The information below 

details how each of the subwatersheds in the LGRW, including the Plaster Creek Watershed, were 

ranked based on these five factors and how a total ranking for each subwatershed of the LGRW was 

determined. 

5.3.1.1 LAND USE RANKING 

This ranking identifies subwatersheds of the LGRW with high percentages of urban and agricultural land. 

Data for this analysis came from the 1978 MIRIS Land Use/Cover data for Allegan, Barry, Clinton, Eaton, 

Ionia, Mecosta, Montcalm, and Newaygo Counties. For Kent and Ottawa Counties, updated 1992 Land 

Use/Cover data collected by AWRI was used. Updated 1998 Land Use/Cover data collected by the AWRI 

was used for Muskegon County. Each subwatershed of the LGRW received a numerical rank based on 

the percentage of urban/agricultural land: 0% to 25% = 1, 26% to 50% = 2, 51% to 80% = 3, and 81% to 

100% = 4. A score between 1 and 2 was classified as a slightly critical area, a score of 3 was classified as 

moderately critical, and a score of 4 was classified as severely critical. 

5.3.1.2 IMPERVIOUS AREA RANKING 

This ranking identifies subwatersheds of the LGRW with high percentages of impervious land. The total 

amount of impervious acreage for each subwatershed of the LGRW was calculated using an average 

percent impervious number for each land use (Table 5.3) (Halley et al. 1998). The acreage of impervious 

land in each subwatershed of the LGRW was then divided by the total acreage of land to achieve an 

impervious area percentage. All subwatersheds of the LGRW received a numerical rank based upon the 

percentage of impervious land:  0% to 25% = 1, 26% to 50% = 2, 51% to 80% = 3, and 81% to 100% = 4. 

A score between 1 and 2 was classified as slightly critical, a score of 3 was classified as moderately 

critical, and a score of 4 was classified as severely critical. Subwatersheds of the LGRW received a score 

of 0 if information was not available. 
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Table 5.3 - Average Percent Imperviousness of Typical Land Uses 

Description 
Average % 
Impervious 

Typical Land Uses 

Residential (High Density) 65 Multi-Family Apartments, Condos, Trailer Parks 
Residential (Med. Density) 30 Single Family, Lot Size 1/4 to 1 acre 
Residential (Low Density) 15 Single-Family, Lot Size 1 acre and Greater 
Commercial 79 Strip Commercial, Shopping Centers 
Industrial 79 Schools, Prisons, Treatment Plants, Light Industrial 
Disturbed/Transitional 5 Gravel Parking, Quarries 
Agricultural 5 Cultivated Land, Row Crops 
Open Land 5 Parks, Golf Courses, Greenways 
Meadow 5 Hay Fields, Tall Grass 
Forest 5 Forest Litter, Woods/Grass combination, Tree Farms 
Water 0 Water Bodies, Lakes, Ponds, Wetlands 

5.3.1.3 IN-STREAM TEMPERATURE FLUCTUATION RANKING 

This ranking used Valley Segment Ecological Classification (VSEC) data, developed through the 

Michigan Rivers Inventory (MRI), to determine the percentage of streams in each subwatershed of the 

LGRW with a high degree of in-stream temperature fluctuation. Researchers involved in the MRI 

determined temperature averages and fluctuations based on catchment hydrology and size, upstream 

lake and shading effects, latitude, impacts from upstream land cover patterns, presence of upstream 

lakes, and downstream temperature conditions (Seelbach et al., 1997). The length of cold or cool water 

streams, with either a moderate or high diurnal (daily) temperature fluctuation, based on the MRI, was 

calculated for each subwatershed of the LGRW and then divided by the total stream length to reach a 

total percentage. Subwatersheds of the LGRW received a numerical rank based on the percentage of 

cold or cool water streams with a moderate to high in-stream temperature fluctuation:  < 25% = 1, 25% to 

50% = 2, 50.01% to 75% = 3, and > 75% = 4. A score between 1 and 2 was classified as slightly critical, a 

score of 3 was classified as moderately critical, and a score of 4 was classified as severely critical. 

Subwatersheds of the LGRW received a score of 0 if VSEC data was not available for the area. 

5.3.1.4 STORM WATER RUNOFF RANKING 

This ranking also used VSEC data to determine the percentage of streams in each subwatershed of the 

LGRW with the majority of their hydrological input coming from surface runoff. Researcher involved in the 

MRI determined discharge patterns by examining the composition of catchment topography, surficial 

geology, land cover, and neighboring stream segments (Seelbach et al. 1997). The length of these type 

of streams was calculated for each subwatershed of the LGRW and then divided by the total stream 

length to achieve a total percentage. Subwatersheds of the LGRW received a numerical rank based on 

the percentage of runoff driven streams:  < 25% = 1, 25% to 50% = 2, 50.01% to 75% = 3, > 75% = 4. A 

score between 1 and 2 was classified as slightly critical, a score of 3 was classified as moderately critical, 

and a score of 4 was classified as severely critical. Subwatersheds of the LGRW received a score of 0 if 

VSEC data was not available for the area. 



 

 
10/2008 
J:\02408EC\REPT\WMP\PLASTER\PLASTERCRK-
FINAL_WMP_2008_OCTOBER\PLASTERCREEKWMP_REVISED_2008_1030.DOC 

40

5.3.1.5 POPULATION DENSITY RANKING 

The population density for each subwatershed of the LGRW was determined using the 2000 U.S. 

Census. Subwatersheds of the LGRW received a numerical rank based on the population density: no 

information = 0, < 40 people/square mile = 1, 41 to 115 = 2, 116 to 299 = 3, and > 300 = 4. A score 

between 1 and 2 was classified as slightly critical, a score of 3 was classified as moderately critical, and a 

score of 4 was classified as severely critical. 

5.3.1.6 TOTAL RANKING 

The total ranking added the individual rankings from each of the five categories measured for the critical 

subwatershed analysis. The subwatersheds of the LGRW receiving higher rankings are the critical 

subwatersheds most sensitive to changes within the LGRW. A total ranking between 8 and 12 was 

classified as slightly critical, a ranking of 13 to 14 was classified as moderately critical, and a ranking at or 

above 15 was classified as severely critical. 

During the critical assessment of the LGRW, the Plaster Creek Watershed was divided into a northern 

portion (Plaster Creek at mouth) and a southern portion (Plaster Creek above Little Plaster Creek). Table 

5.4 indicates the rankings for both of these areas. Both the northern and southern portions of the 

Watershed were ranked as moderately to severely critical for stream temperature fluctuation, land use, 

population, and imperviousness. Storm water runoff data indicated that water quality degradation by this 

pollutant source was only slightly critical. The total rankings indicate that overall the Plaster Creek 

Watershed is a severely critical subwatershed of the LGRW. 

 

Table 5.4 - Critical Subwatershed Ranking 

Subwatershed 
Identification 

Number 

Stream 
Temperature 
Fluctuation 

Ranking 

Storm 
Water 
Runoff 

Ranking 
Land Use 
Ranking 

Population 
Ranking 

Impervious 
Ranking 

Total 
Ranking

Plaster Creek at 
Mouth 14 91 4 1 4 4 4 17 
Plaster Creek 
above Little 
Plaster Creek 14 90 4 1 3 4 3 15 

5.3.2 Plaster Creek Watershed  

The Plaster Creek Watershed has been categorized as severely critical by the LGRW Management Plan. 

Critical areas within the Watershed, however, need to be identified in order to locate high priority areas for 

remediation. Critical areas of the Watershed are those areas having specific nonpoint source pollution 

concerns that need to be addressed with appropriate BMPs.  
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In order to determine critical areas within the Watershed, its 12 subwatersheds (Figure 13) were ranked 

based on septic system usage, urban and agricultural acreage, number of TMDL reach miles, and dry 

weather E.coli monitoring data (Table 5.5). The subrankings for each category were added together to 

establish a final ranking for the Watershed. Future watershed efforts should begin by targeting the 

pollution sources identified in the subwatersheds targeted by watershed managers.  
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Table 5.5 - Critical Areas          
Septic System Usage Subranking          

Subbasin 
No. 

Total Acreage 
Areage with 

Sanitary 
Sewer 

Acreage with 
Septic 

Systems 

Acreage with 
Septic Systems 

(% of total) 
Subranking       

0 2825.26 0 2825.26 100% 4       
1 3713.01 458.65 3254.236 88% 3       
2 5349.74 1309.45 4040.29 76% 3       
3 783.4 243.56 539.84 69% 2       
4 2963.38 2251.45 711.93 24% 1       
5 996 996 0 0% 0       
6 8202.08 8202.08 0 0% 0       
7 163.27 0 163.27 100% 4       
8 2040.1 2040.1 0 0% 0       
9 2507.25 2507.25 0 0% 0       
10 4100.41 4100.41 0 0% 0       
11 2801.87 2801.87 0 0% 0       
* Septic system areas were obtained from the USGS National Land Cover Data, 1992.  
  Each subwatershed received a numerical rank based on the percentage of land area with septic systems (i.e. area without storm sewer): 0-25%  
  = 1, 26-50% = 2, 51-75% = 3, and 76-100% = 4. 
            
Urban and Agricultural Area Subranking         

Subbasin 
No. 

Total Acreage 
Commercial 

Acreage 
Industrial 
Acreage 

Multi-Family 
Acreage 

Residential 
Acreage 

Transportation 
Acreage 

Total Urban 
Acreage 

Total 
Agricultural 

Acreage 

Total Urban 
and 

Agricultural 
Acreage 

Total Urban and 
Agricultural 

Acreage (% of 
total) 

Subranking 

0 2825.26 0 0 0 2095.2 0 2095.2 730.06 2825.26 100% 4 
1 3713.01 2.46 0 0 3372.91 0 3375.37 337.64 3713.01 100% 4 
2 5349.74 755.82 1074.25 0 3492.41 15.13 5337.61 12.13 5349.74 100% 4 
3 783.4 0 0 0 724.9 0 724.9 58.5 783.4 100% 4 
4 2963.38 98.16 1565.23 0 553.81 617.21 2834.41 0 2834.41 96% 4 
5 996 4.22 234.07 76.68 655.14 0 970.11 0 970.11 97% 4 
6 8202.08 1531.94 1063.92 202.85 5027.83 306.34 8132.88 0 8132.88 99% 4 
7 163.27 0 87.39 2.94 72.94 0 163.27 0 163.27 100% 4 
8 2040.1 252.61 207.29 131.87 1448.33 0 2040.1 0 2040.1 100% 4 
9 2507.25 280.32 126.82 0 2100.11 0 2507.25 0 2507.25 100% 4 
10 4100.41 162.34 737.71 373.68 2799.17 27.51 4100.41 0 4100.41 100% 4 
11 2801.87 346.97 576.18 224.95 1560.94 92.83 2801.87 0 2801.87 100% 4 
* Land use information obtained from the USGS National Land Cover Data, 1992.  
  Each subwatershed received a numerical rank based on the percentage of urban/agricultural land: 0-25% = 1, 26-50% = 2, 51-75% = 3, and 76-100% = 4. 
            
Total Maximum Daily Load (TMDL) Reach Subranking        

Subbasin 
No. 

Total Stream 
Miles 

TMDL Reach 
Miles 

TMDL Reach 
Miles (% of 

total) 
Subranking        

0 7.02 0 0% 1        
1 10.17 1.42 14% 1        
2 16.92 1.43 8% 1        
3 3.71 2.4 65% 3        
4 12.11 3.63 30% 2        
5 4.01 2.28 57% 3        
6 28.76 0 0% 1        
7 1.41 1.08 77% 4        
8 9.44 5.35 57% 3        
9 6.84 2 29% 2        
10 3.5 1.87 53% 3        
11 3.9 2.47 63% 3        
* TMDL reach miles determined by GIS and MDEQ's 2002 Biota and E.coli TMDL Reports for Plaster Creek. 
  Each subwatershed received a numerical rank based on the percentage of TMDL reach miles: 0-25% = 1, 26-50% = 2, 51-75% = 3, and 76-100% = 4. 
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E.coli Concentration Subranking          

Subbasin 
No. 

Monitoring 
Sites 

Dry Weather 
Site Average 

(E.coli/100 mL) 
Subranking         

0 PC19 627 4         
1 PC10 7476 12         
2 PC18 1141 11         
2 PC09 1653 11         
3 PC14 572 3         
4 PC07 807 8         
5 PC06 774 7         
6 PC17 559 2         
7 PC05 892 9         
8 PC16 1100 10         
9 PC04 646 5         
10 PC01 434 1         
11 PC15 763 6         
* E.coli concentrations were determined through the water quality monitoring program implemented as part of the project. 
  Each subwatershed was ranked based on the average E.coli concentration for its corresponding monitoring site(s). 
            
Sediment, Phosphorus, and Nitrogen Load Subranking        

Subbasin 
No. 

Total Acreage 

Total 
Sediment 

Load 
(tons/year) 

Total P Load 
(tons/year) 

Total N Load 
(tons/year) 

Subranking       

0 2825.26 3.73 3.17 6.33 3       
1 3713.01 18.37 15.61 31.22 8       
2 5349.74 26.46 22.49 44.98 10       
3 783.4 0.63 0.53 1.07 1       
4 2963.38 14.66 12.46 24.92 7       
5 996 4.93 4.19 8.38 4       
6 8202.08 40.58 34.48 68.97 12       
7 163.27 0.81 0.69 1.37 2       
8 2040.1 10.09 8.58 17.15 5       
9 2507.25 12.40 10.54 21.08 6       
10 4100.41 20.28 17.24 34.48 9       
11 2801.87 27.35 23.25 46.5 11       
* Sediment, phosphorus, and nitrogen loadings were determined based on the stream inventory conducted as part of the project. 
  Each subwatershed was ranked based on the pollutant load values. 
            
Critical Area Ranking           

Subbasin 
No. 

Septic System 
Usage 

Subranking 

Urban and 
Agricultural 

Area 
Subranking 

TMDL Reach 
Subranking 

E.coli 
Concentration 

Subranking 

Sediment, 
Phosphorus, 
and Nitrogen 

Load 
Subranking 

Subranking  Total 
Final 

Ranking 
    

2 3 4 1 11 10 29 1 Most Critical   
1 3 4 1 12 8 28 2     
11 0 4 3 6 11 24 3     
7 4 4 4 9 2 23 4     
4 1 4 2 8 7 22 5     
8 0 4 3 10 5 22 6     
6 0 4 1 2 12 19 7     
5 0 4 3 7 4 18 8     
9 0 4 2 5 6 17 9     
10 0 4 3 1 9 17 10     
0 4 4 1 4 3 16 11     
3 2 4 3 3 1 13 12 Least Critical   
* Subrankings were added together to determine the subanking total. Higher numbers indicate greater impairment. 
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5.4 WATER QUALITY SUMMARY 

Water quality impairs and threatens several designated uses of the Watershed due to nonpoint source 

pollution. Three designated uses are impaired, the warm water fishery, indigenous aquatic life and other 

wildlife, and total body contact recreation (e.g. swimming), while partial body contact recreation 

(e.g. wading) is threatened. 

5.4.1 Project Goals 

To improve and protect the impaired and threatened designated uses of the Watershed, two watershed 

goals were established. The first goal is to improve and protect habitats for fish and other indigenous 

aquatic life and wildlife. The second goal is to improve and protect the safety and enjoyment of fishing, 

public access, and wading. By reducing sediment loading and E. coli concentrations to meet water quality 

standards in accordance with these goals, the sediment (biota) and E. coli TMDLs established for Plaster 

Creek will be met.  

5.4.2 Warm Water Fishery 

Plaster Creek’s warm water fishery is impaired by sediment along a 12-mile stretch from the Grand River 

confluence upstream to Dutton Park (MDEQ 2002b). The aquatic life use for Plaster Creek will be 

considered met when the macroinvertebrate community achieves an acceptable score (i.e. supports 

designated uses) and the habitat quality score indicates fair conditions, at a minimum (MDEQ 2002b). A 

secondary target is to attain a mean annual Total Suspended Solids (TSS) concentration of 30 milligrams 

per liter (mg/l). In addition to sediment loading, this use is also impaired by nutrients, while thermal 

pollution and toxic substances are suspected impairments.  

5.4.3 Other Indigenous Aquatic Life and Wildlife 

Plaster Creek’s indigenous aquatic life and other wildlife are impaired by sediment for the 12-mile stretch 

mentioned above (MDEQ 2002b). By meeting the established TSS, macroinvertebrate community, and 

habitat quality targets, this use will be considered met. In addition to sediment loading, this use is also 

impaired by nutrients, while thermal pollution and toxic substances are suspected impairments. 

5.4.4 Total Body Contact Recreation 

Total body contact recreation in Plaster Creek is impaired due to E. coli levels that exceed water quality 

standards. According to the Michigan Department of Environment Quality, all waters of the state 

protected for total body contact recreation shall not contain more than 130 E. coli per 100 milliliters [ml] as 

a 30-day geometric mean, or more than a maximum of 300 E. coli per 100 ml. The degraded portion of 
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Plaster Creek, a 12-mile stretch from the Grand River confluence upstream to Dutton Park, exceeds 

these water quality standards for E. coli (MDEQ 2002a).  

5.4.5 Partial Body Contact Recreation 

Partial body contact recreation, such as fishing, is threatened by E. coli contamination in the Plaster 

Creek Watershed. Currently, E. coli levels meet water quality standards for partial body contact 

recreation, 1,000 count per 100 ml, as a 30-day geometric mean, but not standards for total body contact 

recreation, as mentioned above. Therefore, this use is considered threatened due to the potential for 

future impairment which could elevate E. coli counts to levels that exceed the water quality standard for 

this use. 
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CHAPTER 6 - PROPOSED IMPLEMENTATION ACTIVITIES  

6.1 MANAGEMENT STRATEGIES 

Best management practices (BMPs) were selected for the Lower Grand River Watershed (LGRW) by the 

LGRW Steering Committee during the LGRW Planning Project. Recommendations were selected for the 

purpose of treating, preventing, and reducing watershed pollutants. BMPs included structural and 

vegetative BMPs, management and policy BMPs, and information and education activities. Structural and 

vegetative BMPs incorporated the categories of pretreatment; vegetated treatment; infiltration and 

filtration; agricultural BMPs; and detention and retention. Managerial BMPs included the categories of 

agricultural; zoning ordinances and land use policies; recycling and composting; turf management; 

operations and maintenance; and municipal operations. 

The Plaster Creek Watershed Steering Committee reviewed the BMPs selected for the LGRW in order to 

select appropriate BMPs for the Plaster Creek Watershed (Watershed). During the selection process, the 

impairments and threats to the designated uses, the goals and objectives developed for the Watershed, 

and the established Total Maximum Daily Loads (TMDLs) were considered. The recommendations 

chosen for the Watershed include structural and vegetative BMPs as well as managerial BMPs (Table 

6.1). Information and education (I&E) activities were also identified for each pollutant cause and are 

described in Chapter 9. These I&E activities are noted in Table 6.1 for only those pollutant causes not 

being addressed by another BMP. 

6.2 SCHEDULE OF ACTIVITIES 

How the various BMPs will be phased in or scheduled in relation to one another over time is a key 

question when planning to implement BMPs to address the water quality concerns. The most efficient 

system of BMPs requires careful examination of what the BMPs are to accomplish and what needs to 

take place first. The causes or the sources of the impairments need to be addressed before the actual 

site specific problem can be solved in most cases.  

BMPs for the Watershed are defined as short-term (one to five years) or long-term (five to ten years) 

activities (Table 6.1). These time lines are recommendations of how BMP implementation can be 

organized, however, many variables exist in the real world and adjustments to the schedule and the 

sequence of BMP implementation should surely occur.  

Short-term BMPs are those actions that require minimal to moderate costs and planning. Examples 

include fencing for cattle exclusion, installation of pet waste stations, and catch basin cleaning. This 

category of BMPs is recommended to be implemented in one to five years.  
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Long-term BMPs are those actions that require greater costs and planning and may need to build on the 

success of other BMPs to support a sustainable program. Examples include ordinance adoption, the 

installation of hydrodynamic separator units, and wetland restoration. These long-term BMPs are 

expected to be in progress within five to ten years.  

I&E activities are recommended for an annual or semiannual schedule of implementation. More detail on 

the complete list of I&E activities and the I&E strategy can be found in Chapter 9. 

6.3 ESTIMATION OF COSTS AND TECHNICAL AND FINANCIAL 
ASSISTANCE  

6.3.1 Cost Estimates 

Committing to BMPs without understanding the cost involved can cause problems when it comes time for 

implementation. For this reason, costs have been estimated for the proposed watershed-wide BMPs in 

Table 6.1 to help watershed stakeholders determine what can be feasibility implemented based on the 

available budget. Actual costs for BMP implementation will vary according to site conditions. Generally, 

costs will be lower when multiple BMPs are installed simultaneously. Specific costs for BMP 

implementation, based on sites identified by the nonpoint source inventory (Appendix 6), are included in 

Table 6.3. 

6.3.2 Technical and Financial Assistance Needed 

Technical and financial assistance is needed to successfully implement the recommendations of the 

Watershed Management Plan. Funding sources can include state and federal grant awards, such as the 

Clean Michigan Initiative program and Section 319 of the Clean Water Act, as well as local organizations 

and agencies. Several local and state agencies and organizations are on hand to provide technical and/or 

financial assistance for many of the recommendations listed in the WMP. Table 6.1 recommends specific 

partners and funding programs that may be able to assist with the implementation of particular BMPs. 
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Table 6.1 - Recommended Watershed-Wide Implementation Activities 

Prioritized 
Pollutants 

Prioritized Pollutant 
Sources 

Pollutant Causes Objectives BMP Recommendations Technical Assistance Financial Assistance Estimated Cost 
Implementation 

Schedule 

Adoption of storm water ordinance Local units of government 319 and CMI grants $2,000/ordinance Long-Term (5-10 years) 
1. Sediment (k) 1. Streambank erosion (k) Flashy flows (k) 

Stabilize stream flows to 
moderate hydrology and 
increase base flow 

Conduct hydrologic study MDEQ 319 grants $15,000 Short-Term (1-5 years) 

    Low impact development applications  Developers 
319 and CMI grants, 
developers 

Porous asphalt: $0.50-
$1/square foot 
Rain garden: $15/square ft 
Green roof: Variable 

Long-Term (5-10 years) 

    Wetland restoration NRCS, FSA 
319 and CMI grants, NAWCA 
grants, private landowners 

$2,350/acre Long-Term (5-10 years) 

    
Adoption of wetland and green space 
protection ordinances 

Local units of government 319 and CMI grants $2,000/ordinance Long-Term (5-10 years) 

  
Storm water outfalls 
and tile outlets (k) 

Minimize impact of 
drainage systems on 
stream banks 

Streambank stabilization 
DPWs KCD, KCRC, 
NRCS, Timberland RC&D 

USDA farm bill programs, 319 
and CMI grants, private 
landowners 

Plants and Mulch: $6/square 
foot 

Riprap: $35/square foot 

Short-Term (1-5 years) 

  Livestock access (k) 
Install livestock exclusion 
fencing 

Fencing KCD, NRCS 
USDA farm bill programs, 
private landowners 

$1.90/foot Short-Term (1-5 years) 

  
Road/stream 
crossings (k) 

Reduce sediment input 
from road/stream 
crossings 

Annual road/stream crossing inventory DPWs, KCRC KCRC and DPW general funds 
$60/day for volunteer 
mobilization 

Short-Term (1-5 years) 

    Streambank stabilization DPWs, KCRC KCRC and DPW general funds 

Plants and Mulch: $6/square 
foot 

Riprap: $35/square foot 

Short-Term (1-5 years) 

    Repair/replace old culverts DPWs, KCRC KCRC and DPW general funds Variable Short-Term (1-5 years) 

  Log jams (k) 
Implement woody debris 
management strategies 
and remove obstructions 

Management of woody debris and  
other obstructions 

KCDC, MDEQ, MDNR, 
Timberland RC&D 

Drain assessments, MDNR 
grants 

Obstruction removal: $10/foot Short-Term (1-5 years) 

  ORV use (k) 
Encourage proper use of 
ORVs near streambanks 

Fact sheets on ORV use with web link 
for more information (See Chapter 9: 
I&E Strategy) 

LGROW and Plaster 
Creek Steering Committee 

EPA education and 319 grants, 
local units of government 

12 staff hours and $200 for 
reproduction per set of fact 
sheets 

Annually 
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Table 6.1 - Recommended Watershed-Wide Implementation Activities 

Prioritized 
Pollutants 

Prioritized Pollutant 
Sources 

Pollutant Causes Objectives BMP Recommendations Technical Assistance Financial Assistance Estimated Cost 
Implementation 

Schedule 

 
2. Urban runoff (k) Untreated urban 

runoff (k) 
Treat and manage urban 
runoff 

Adoption of storm water ordinance Local units of government 319 and CMI grants $2,000/ordinance Long-Term (5-10 years) 

 

   

Low impact development applications  Developers 
319 and CMI grants, 
developers 

Porous asphalt: $0.5-
1/square foot 

Rain garden:  $15/square foot 

Green roof: Variable 

Long-Term (5-10 years) 

 
   Installation of hydrodynamic separator 

units 
Local units of government 319 and CMI grants 

$15,000/acre of impervious 
surface 

Long-Term (5-10 years) 

    Catch basin cleaning Local units of government 319 and CMI grants $96/annually Short-Term (1-5 years) 

 
   

Wetland restoration FSA, NRCS 
319 and CMI grants, NAWCA 
grants, private landowners 

$2,350/acre Long-Term (5-10 years) 

 
   Adoption of wetland and green space 

protection ordinances 
Local units of government 319 and CMI grants $2,000/ordinance Long-Term (5-10 years) 

 

3. Agricultural runoff (k) Rill and gully erosion 
(k) 

Promote conservation 
tillage practices and cover 
crops 

Targeted training workshop on 
agricultural practices and cost-share 
opportunities (See Chapter 9: I&E 
Strategy) 

KCD, NRCS 
EPA education and 319 grants, 
local units of government 

16 staff hours and $100 for 
materials 

Semiannually 

    Vegetated filter strips DPWs, KCRC 

319 and CMI grants, drain 
assessments, private 
landowners, USDA farm bill 
programs 

$4-$10/linear foot Short-Term (1-5 years) 

 4. Construction sites (k) Silt fence installation Storm Water Operators Developers $2/linear foot Short-Term (1-5 years) 

 
 

Improper erosion and 
sediment control 
measures (k) 

Encourage use of erosion 
and sediment control 
measures Soil erosion and sedimentation control 

practices 
Storm Water Operators Developers $100/site Short-Term (1-5 years) 

2. E. coli (k) 1.Animal waste (k) 
Livestock access (k) 

Restrict livestock access 
to waterways 

Fencing KCD, NRCS 
USDA farm bill programs, 
private landowners 

$1.90/foot Short-Term (1-5 years) 

  Manure spreading (s) 
Encourage proper manure 
spreading practices 

Field demonstrations on proper manure 
spreading practices (See Chapter 9: 
I&E Strategy) 

KCD, NRCS 
EPA education and 319 grants, 
local units of government 

20 staff hours and $100 for 
materials per demonstration 

Annually 

  Feedlot runoff (s) 
Encourage feedlot runoff 
management practices 

Field demonstrations on proper feedlot 
runoff practices (See Chapter 9: I&E 
Strategy) 

KCD, NRCS 
EPA education and 319 grants, 
local units of government 

20 staff hours and $100 for 
materials per demonstration 

Annually 
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Table 6.1 - Recommended Watershed-Wide Implementation Activities 

Prioritized 
Pollutants 

Prioritized Pollutant 
Sources 

Pollutant Causes Objectives BMP Recommendations Technical Assistance Financial Assistance Estimated Cost 
Implementation 

Schedule 

  Wildlife (s) 
Control geese and 
raccoon populations 

Animal control practices 

Park and recreation 
departments, Local units 
of government, private 
landowners 

319 and CMI grants, private 
landowners 

Variable Long-Term (5-10 years) 

    Vegetated filter strips DPWs, KCRC 

319 and CMI grants, drain 
assessments, private 
landowners, USDA farm bill 
programs 

$4-$10/linear foot Long-Term (5-10 years) 

  Pet waste (s) 
Reduce amount of pet 
waste entering waterways 

Pet waste stations 
Park and recreation 
departments 

319 and CMI grants $115/station Short-Term (1-5 years) 

 2. Septic systems (s) 
Improper septic 
system maintenance 
(s) 

Encourage proper septic 
system maintenance 

Septic system ordinance Local units of government 319 and CMI grants $2,000/ordinance Long-Term (5-10 years) 

 
3. Sanitary sewer 
connections (s) 

Faulty connections (s) 
Correct faulty sanitary 
sewer connections 

Corrections to faulty sanitary sewer 
connections 

Local units of government 319 and CMI grants Variable Long-Term (5-10 years) 

3. Nutrients (k) 1. Lawn inputs (s) Improper fertilizer 
management and 
yard waste disposal 
(s) 

Encourage proper fertilizer 
management and yard 
waste disposal 

Field demonstrations on proper lawn 
care practices; Media releases (See 
Chapter 9: I&E Strategy) 

West Michigan 
Environmental Action 
Council 

EPA education and 319 grants, 
local units of government 

20 staff hours and $100 for 
materials per demonstration 

Semiannually 

 
2. Animal waste (k) 
 

Livestock access (k) 
Restrict livestock access 
to waterways 

Fencing KCD, NRCS 
USDA farm bill programs, 
private landowners 

$1.90/foot Short-Term (1-5 years) 

  Manure spreading (s) 
Encourage proper manure 
spreading practices 

Field demonstrations on proper manure 
spreading practices (See Chapter 9: 
I&E Strategy) 

KCD, NRCS 
EPA education and 319 grants, 
local units of government 

20 staff hours and $100 for 
materials per demonstration 

Annually 

  Feedlot runoff (s) 
Encourage feedlot runoff 
management practices 

Field demonstrations on proper feedlot 
runoff practices (See Chapter 9: I&E 
Strategy) 

KCD, NRCS 
EPA education and 319 grants, 
local units of government 

20 staff hours and $100 for 
materials per demonstration 

Annually 

  Wildlife (s) 
Control geese and 
raccoon populations 

Animal control practices 

Park and Recreation 
Departments, Local units 
of government, Private 
landowners 

319 and CMI grants, private 
landowners 

Variable Short-Term (1-5 years) 

    Vegetated filter strips DPWs, KCRC 

319 and CMI grants, drain 
assessments, private 
landowners, USDA farm bill 
programs 

$4-$10/linear foot Short-Term (1-5 years) 

 Pet waste (s) 
Reduce amount of pet 
waste entering waterways 

Pet waste stations 
Park and Recreation 
Departments 

319 and CMI grants $115/station Short-Term (1-5 years)  

3. Septic systems (s) 
Improper septic 
system maintenance 
(s) 

Encourage proper septic 
system maintenance 

Septic system ordinance Local units of government 319 and CMI grants $2,000/ordinance Long-Term (5-10 years) 
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Table 6.1 - Recommended Watershed-Wide Implementation Activities 

Prioritized 
Pollutants 

Prioritized Pollutant 
Sources 

Pollutant Causes Objectives BMP Recommendations Technical Assistance Financial Assistance Estimated Cost 
Implementation 

Schedule 

4. Sanitary sewer 
connections (s) 

Faulty connections (s) 
Correct faulty sanitary 
sewer connections 

Corrections to faulty sanitary sewer 
connections 

Local units of government 319 and CMI grants Variable Long-Term (5-10 years) 

4. Thermal 
pollution (s) 

1. Urban runoff (k) 
Impervious surfaces 
(k) 

Reduce imperviousness Low impact development applications Developers 
319 and CMI grants, 
developers 

Porous asphalt: $0.5-
1/square foot 

Rain garden:  $15/square foot 

Green roof: Variable 

Long-Term (5-10 years) 

 
2. Lack of riparian 
vegetation (k) 

Removal of riparian 
vegetation (k) 

Plant and protect riparian 
vegetation 

Vegetated filter strips DPWs, KCRC 

319 and CMI grants, drain 
assessments, private 
landowners, USDA farm bill 
programs 

$4-$10/linear foot Short-Term (1-5 years) 

5. Toxic 
substances (s) 

1. Urban runoff (k) 
Untreated urban 
runoff (k) 

Treat and manage urban 
runoff 

Adoption of storm water ordinance Local units of government 319 and CMI grants $2,000/ordinance Long-Term (5-10 years) 

    Low impact development applications  Developers 
319 and CMI grants, 
developers 

Porous asphalt: $0.5-
1/square foot 

Rain garden:  $15/square foot 

Green roof: Variable 

Long-Term (5-10 years) 

    
Installation of hydrodynamic separator 
units 

Local units of government 319 and CMI grants 
$15,000/acre of impervious 
surface 

Long-Term (5-10 years) 

    Catch basin cleaning Local units of government 319 and CMI grants $96/annually Short-Term (1-5 years) 

    Wetland restoration NRCS, FSA 
319 and CMI grants, NAWCA 
grants, private landowners 

$2,350/acre Long-Term (5-10 years) 

    
Adoption of wetland and green space 
protection ordinances 

Local units of government 319 and CMI grants $2,000/ordinance Long-Term (5-10 years) 

  
Excessive application 
of road salt (s) 

Encourage proper 
application of road salt 

Targeted training workshops on proper 
salt application procedures (See 
Chapter 9: I&E Strategy) 

DPWs, KCRC, 
EPA education and 319 grants, 
local units of government 

16 staff hours and $100 for 
materials per workshop 

Annually 

 2. Agricultural runoff (s) 
Improper application 
of pesticides (s) 

Encourage proper 
application of pesticide 

Field demonstrations on proper 
pesticide application (See Chapter 9: 
I&E Strategy) 

KCD, NRCS 
EPA education and 319 grants, 
local units of government 

20 staff hours and $100 for 
materials per demonstration 

Semiannually 

 3. Storm sewer (s) Illicit dumping (s) Reduce illicit dumping 
Storm drain marking or stenciling 
events; Media releases (See Chapter 9: 
I&E Strategy) 

LGROW and Plaster 
Creek Steering Committee 

EPA education and 319 grants, 
local units of government 

24 staff hours per event and 
$5 per marker or $20 per 
stencil template  

Annually 

Notes: 

319 – Clean Water Act, Section 319 Funding 
CMI – Clean Michigan Initiative 
DPWs – Departments of Public Works 
FSA – Farm Service Agency  
KCD – Kent Conservation District 

KCDC – Kent County Drain Commissioner 
KCRC – Kent County Road Commission 
EPA – U.S. Environmental Protection Agency 
LGROW – Lower Grand River Organization of Watersheds 

USDA – U.S. Department of Agriculture 
ORV – Off Road Vehicle 
MDEQ – Michigan Department of Environmental Quality 
MDNR – Michigan Department of Natural Resources 

I&E – Information and Education 
RC&D – Resource, Conservation, and Development 
NRCS – Natural Resource Conservation Service 
NAWCA – North American Wetlands Conservation Act 
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6.4 ESTIMATE OF POLLUTANT LOADINGS 

6.4.1 Modeling Pollutant Loadings From Nonpoint Source Sites  

As described in Section 3.1.2, an inventory of Plaster Creek and its tributaries was completed in the 

summer of 2007. A total of 84 sites (Table 6.2) were identified as contributing nonpoint source (NPS) 

pollution to surface waters of the Watershed. These sites were identified in three of the most 

representative subwatersheds (Figures 9 through 11), characterizing the rural, developing, and urban 

characteristics of the Watershed. The Michigan Department of Environment Quality’s (MDEQ’s) 

“Pollutants Controlled Calculation and Documentation for Section 319 Watersheds Training Manual” 

(MDEQ 1999) was used to provide estimates of sediment and nutrient (phosphorus and nitrogen) 

loadings from NPS sites impacted by erosion from road/stream crossings, gullies, tile outlets, 

urban/residential sources, and stream banks. The Gully Erosion Equation (GEE) and the Channel Erosion 

Equation (CEE) were used to calculate sediment loads for these sites undergoing erosion. Nutrient 

loading was determined by calculating total erosion at each NPS site, and then estimating the amount of 

nutrients attached to the sediment.  
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Table 6.2 - Summary of NPS Watershed Inventory 

Pollutant source 
Extensive 

Sites 
Large 
Sites 

Moderate 
Sites 

Small 
Sites 

Total 
Sites 

Sediment loads 
(tons/yr) 

P loads 
(lbs/yr) 

N loads 
(lbs/yr) 

Construction 1 1 3 1 6 -- -- -- 

Debris/Trash/ Obstructions 14 10 14 3 41 -- -- -- 

Gully erosion 0 0 1 0 1 1.10 .93 1.87 

Livestock Access 0 0 0 0 0    

Non-point Agricultural Source 0 0 2 0 2 -- -- -- 

Other* 0 2 2 0 4 -- -- -- 

Rill Erosion 0 0 0 0 0 -- -- -- 

Stream Crossings 1 0 4 1 6 15.80 13.43 26.86 

Streambank Erosion 3 2 2 1 8 13.51 11.48 22.96 

Tile Outlets 1 0 0 1 2 .15 .12 .25 

Urban/ Residential  5 3 4 2 14 1.16 .98 1.96 

Total Sites 25 18 32 9 84    

Total Loads      31.71 26.95 53.9 

* Off Road Vehicle Trails, other recreation, and vertical stream bank erosion 
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The pollutant loadings for the inventoried subwatersheds were then used to estimate loadings for the 

entire Watershed (Appendix 7). The following equation was used:  (Watershed Acreage/Inventoried 

Acreage) x (Loading). It is estimated that the Watershed carries a sediment load of 180.28 tons/year, a 

phosphorus load of 153.23 lbs/year, and a nitrogen load of 306.47 lbs/year.  

For those NPS sites impacted by a pollutant source other than erosion, a pollutant load was not 

calculated using MDEQ’s “Pollutants Controlled Calculation and Documentation for Section 319 

Watersheds Training Manual.” These sites include locations impacted by debris/trash/obstructions, 

nonpoint agricultural sources, construction, urban/residential sources, or other identified pollutant 

sources. The number of these types of NPS sites for the inventoried subwatersheds was then used to 

estimate the number of sites for the entire Watershed The following equation was used:  (Watershed 

Acreage/Inventoried Acreage) x (Number of NPS Sites). (Appendix 7). It is estimated that the Watershed 

contains 233 debris/trash/obstruction sites, 11 nonpoint agricultural source sites, 34 construction sites, 80 

urban/residential source sites, and 23 other pollutant source sites. 

6.4.2 Pathogen Contamination 

As described in Section 3.1.2, Escherichia Coli (E. coli) bacteria have been measured at levels exceeding 

water quality standards (WQS) in reaches of Plaster Creek during both wet and dry weather events 

(MDEQ 2002a). During the implementation of this project, a monitoring program was conducted from 

September 2005 to October 2006 to sample E. coli at 13 sites in the Watershed (Figure 12). Data was 

collected to supplement the existing data collected by the MDEQ in order to determine pollutant sources. 

Monthly samples collected during dry weather ranged from 96 E. coli per 100 ml to >24,200 E. coli per 

100 ml (Table 3.1). Approximately 20% of the monthly sampling sites met the water quality standard for 

total body contact recreation (300 E. coli per 100 ml). Monthly samples of E. coli collected during wet 

weather events ranged from 1700 E. coli per 100 ml to 104,620 E. coli per 100 ml (Table 3.2). There were 

no sites that met the WQS for total body contact recreation or partial body contact recreation (1,000 

E. coli per 100 ml as a 30-day geometric mean) during wet weather sampling.  

6.5 MANAGEMENT MEASURES TO REDUCE POLLUTANT LOADINGS 

To control and reduce pollutant loading at the non-point source sites in the Watershed, several BMPs 

have been recommended. Table 6.3 prioritizes specific BMPs that will need to be implemented on the 

identified nonpoint source sites to reduce the pollutant loadings described in the previous section. Table 

6.3 also includes recommended management measures based on E. coli monitoring completed in 

2005-2006. Information on technical and financial assistance needs, costs, and scheduling is also 

provided to assist in implementation efforts.   
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Because MDEQ’s “Pollutants Controlled Calculation and Documentation for Section 319 Watersheds 

Training Manual” does not provide information on the amount of each BMP needed to achieve pollutant 

removal efficiencies, pollutant reduction goals should be considered during BMP implementation in order 

to achieve long-term pollutant reduction goals for the Watershed. For example, the pollutant reduction 

goal for sediment (i.e. total suspended solids) is 25%; therefore, BMPs selected to address sediment at a 

particular site should be at least 25% efficient. By reducing sediment by 25%, or greater, at each known 

pollutant source in the Watershed, this pollutant reduction goal will eventually be met. Additional pollutant 

reduction goals are outlined in Chapter 7. 

Many combinations of BMPs can be implemented to realize pollutant reduction goals. The most effective 

combination will be the one that is most feasible for the stakeholders based on cost, acceptability, and 

sustainability. Local and national efforts are continuing to identify pollutant removal effectiveness of BMPs 

and estimated pollutant reductions expected.  
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Table 6.3 - BMP Implementation Detail and Schedule for NPS Sites  

Pollutant Source BMP 
Technical 

Assistance Unit Cost 
Number of 

Affected Sites Total Cost 
Financial 

Assistance  Schedule 
Streambank 
erosion 

Streambank 
stabilization 

KCD, KCRC, NRCS, 
Timberland RC&D 

Plants and Mulch: 
$6/square foot 
 
Riprap: $35/square 
foot 
 

Erosion by 
drainage networks 
(8 sites or 730 
square feet) 

Plants and mulch 
for 730 sq. ft. (total 
area) = $4,380 
Rip rap for 250 sq. 
ft. (toe area) = 
$8,750 

USDA farm bill 
programs, 319 
and CMI grants, 
private 
landowners 

Short-term (1-5 
years) 

Gully erosion Vegetated filter 
strips 

KCD, NRCS $4-$10/linear foot Agricultural runoff 
(1 site or 30 linear 
feet)  

$300 319 and CMI 
grants, drain 
assessments, 
private 
landowners, 
USDA farm bill 
programs 

Short-term (1-5 
years) 

Tile outlet Streambank 
stabilization 

KCD, NRCS Plants and Mulch: 
$6/square foot 
 
Riprap: $35/square 
foot 

Streambank 
erosion (2 sites or 
33 square feet) 

Plants and mulch 
for 33 sq. ft. = $198 
Riprap for 33 sq. ft. 
= $1,155 

USDA farm bill 
programs, 319 
and CMI grants, 
private 
landowners 

Short-term (1-5 
years) 

Stream crossings Streambank 
stabilization 

KCRC, DPW staff Riprap: $35/square 
foot 

Streambank 
erosion (5 sites or 
1,519 square feet)  

Riprap for 1,519 
sq. ft/ = $53,165 

KCRC and DPW 
general funds 

Short-term (1-5 
years) 

 Repair/replace old 
culvert 

KCRC, DPW staff Variable Misaligned culvert 
(1 sites)  

Estimated at 
$5,000, variable 

KCRC and DPW 
general funds 

Short-term (1-5 
years) 

Urban/Residential Vegetated filter 
strips 

Consulting engineers, 
DPW staff 

$4-$10/linear foot Insufficient stream 
buffer (8 sites) 

Estimate 80ft/site 
at $10/linear ft. = 
$6,400 

319 and CMI 
grants, drain 
assessments, 
private 
landowners, 
USDA farm bill 
programs 

Short-term (1-5 
years) 

 Field demonstration 
on proper lawn care 
practices; Distribute 
media releases 
(See Chapter 9: 
I&E Strategy) 

West Michigan 
Environmental Action 
Council 

20 staff hours and 
$100 for materials/ 
demonstration 

Yard waste piles (4 
sites) 

Hold two meetings 
per year, total of 20 
staff hours at 
$20/hr (including 
prep time) and 
materials = $1,000 

EPA education 
and 319 grants, 
local units of 
government 

Semiannually 
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Table 6.3 - BMP Implementation Detail and Schedule for NPS Sites  

Pollutant Source BMP 
Technical 

Assistance Unit Cost 
Number of 

Affected Sites Total Cost 
Financial 

Assistance  Schedule 
 Streambank 

stabilization 
KCD, KCRC, NRCS, 
Timberland RC&D 

Plants and Mulch: 
$6/square foot 
 
 

Storm water outlet 
erosion (2 sites, or 
estimated 400 
square feet) 

Plants and mulch 
for 400 sq. ft. = 
$2,000 

319 and CMI 
grants, private 
landowners 

Short-term (1-5 
years) 

Debris, trash, 
obstructions 

Manage woody 
debris and 
obstructions 

KCDC, KCRC, 
MDEQ, MDNR 
Timberland RC&D 

Obstruction  
removal: $10/linear 
foot 

Log jams and 
obstructions (41 
sites, estimated 50 
linear feet/site) 

$20,500 Drain 
assessments, 
MDNR grants 

Short-term (1-5 
years) 

Construction Soil erosion and 
sediment control 
practices  

Storm water 
operators 

$100/site Bike path 
construction – 
sediment spilling 
over silt fence (4 
sites) 

$400 Developers Completed 

 Silt fence 
installation  

Storm water 
operators 

$2/linear foot Bike path 
construction –
missing silt fence (2 
sites or 75 linear 
feet)  

$150 Developers Completed 

Animal waste Fencing to restrict 
livestock access to 
waterway 

KCD, NRCS $1.90/foot Identified at  
monitoring sites 
(DEQ03) 

500 ft. of 
fencing/site = $950 

USDA farm bill 
programs, 319 
grants, private 
landowners 

Short-term (1-5 
years) 

 Field 
demonstrations on 
proper manure 
spreading practices 

KCD, NRCS $20/staff hour and 
$100 for materials per 
demonstration 

13,847 acres of ag 
land approximately 
3,462 (25%) acres 
available for 
spreading 

Hold one meeting 
per year, total of 20 
hours (including 
prep time) and 
materials = $500 

EPA education 
and 319 grants, 
local units of 
government 

Annually 

 Field 
demonstrations on 
proper feedlot 
runoff practices 

KCD, NRCS $20/staff hour and 
$100 for materials per 
demonstration 

All farms in 
watershed 

Hold one meeting 
per year, total of 20 
hours (including 
prep time) and 
materials = $500 

EPA education 
and 319 grants, 
local units of 
government 

Annually 

 Control geese and 
raccoon 
populations using 
animal control 
practices and 
vegetated filter 
strips 

Park and recreation 
department, local 
units of government, 
private landowners, 
DPWs, KCRC 

Animal practices 
variable, $4-
$10/event 

Entire watershed Animal practices 
($150/event for 4 
events/summer) = 
$600/year 

319 and CMI 
grants, private 
landowners, 
drain 
assessments, 
USDA farm bill 
programs 

Long-term (5-10 
years) 
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Table 6.3 - BMP Implementation Detail and Schedule for NPS Sites  

Pollutant Source BMP 
Technical 

Assistance Unit Cost 
Number of 

Affected Sites Total Cost 
Financial 

Assistance  Schedule 
Septic systems Septic system 

ordinance 
Local units of 
government 

$2,000/ordinance 11,532 acres with 
septic systems, 
average 0.5 septic 
systems/acre = 
5,766 septic 
systems 

1 ordinance per 
township or 
community = 6 x 
$2,000 = $12,000 

319 and CMI 
grants 

Long-term (5-10 
years) 

Sanitary sewer 
connections 

Corrections to faulty 
sanitary sewer 
connections 

Local units of 
government 

Variable Miles of sanitary 
sewer unknown 

Estimated 
$100,000, variable 

319 and CMI 
grants 

Long-term (5-10 
years) 

Nonpoint 
agricultural source 

Vegetated filter 
strips 

KCD, NRCS $4-$10/linear foot Nutrient and 
pathogen loading 
(2 sites, estimated 
80 linear fee/site) 

Estimate 80ft/site 
at $10/linear foot = 
$1,600 

319 and CMI 
grants, drain 
assessments, 
private 
landowners, 
USDA farm bill 
programs 

Long-term (5-10 
years) 

     TOTAL COST: 
$219,548 

  

Notes: 319 – Clean Water Act Section 319 
CMI – State of Michigan’s Clean Michigan Initiative 
DPW – Department of Public Works 
KCD – Kent Conservation District 
KCDC – Kent County Drain Commissioner 
KCRC – Kent County Road Commission 
MDEQ – Michigan Department of Environmental Quality 

MDNR – Michigan Department of Natural Resources 
NRCS – USDA Natural Resources Conservation Service 
Timberland RC&D – Timberland Resources Conservation and Development 
USDA – U.S. Department of Agriculture 
I&E – Information and Education 
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6.6 ESTIMATE OF POLLUTANT REDUCTIONS  

6.6.1 Modeling Pollutant Reductions From Nonpoint Source Sites 

Using MDEQ’s “Pollutants Controlled Calculation and Documentation for Section 319 Watersheds 

Training Manual,” estimates of pollutant load reductions following BMP implementation were calculated 

(Appendix 7). As described in the training manual, BMPs are assumed to control 100% of the erosion at 

sites of NPS pollution, thus reducing the pollutants by 100%. The reductions are therefore the same 

amounts as the loadings (Table 6.2). 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.  

6.6.2 Pathogen Contamination 

The Plaster Creek TMDL establishes allowable loadings of pollutants to meet WQS based on the 

relationship between pollution sources and in-stream water quality conditions. The TMDL allows 

stakeholders to develop controls to reduce pollution and restore the quality of the resource. TMDLs 

identify the allowable levels of Escherichia Coli (E. coli) that will result in the attainment of the applicable 

WQS. The TMDL is comprised of the sum of individual waste load allocations (WLAs) for point sources, 

load allocation (Las) for nonpoint sources and natural background levels, and a margin of safety, as 

expressed in the following equation: TMDL = ∑WLAs + ∑Las + MOS. 

WLA is equal to 130 count (ct)/100 milliliter (ml) (as a 30-day geometric mean) or 300 E. coli ct/100 ml 

(daily maximum during the same sampling event), since that is the WQS. An illicit connection WLA is 0, 

since it is illegal. Because the TMDL is concentration based, the LA is equal to 130, since all land should 

be required to meet the lowest standard, regardless of use.  

The reductions, therefore, at each site must be enough to reduce the load to reach 130 ct/100 ml (as a 

30-day geometric mean). Consistent exceedances of WQS have been observed in the sampling 

programs, thus many sites would be nearing 100% reduction to meet water quality standards. As 

pollutant load reductions approach 100%, costs escalate exponentially. Many existing load allocations, 

such as those for pathogens in Michigan, call for nearly 100% pollution reduction without concern for 

implementation cost. 
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CHAPTER 7 - METHODS OF MEASURING PROGRESS 

Measures of success are essential to any project to evaluate the achievements of the project and 

determine the benefits to water quality and the quality of life that resulted from the implementation of Best 

Management Practices (BMPs). The success of the project toward meeting its goals of improving water 

quality and restoring the designated uses of the Plaster Creek Watershed (Watershed) depends on many 

factors, all of which need to be continuously evaluated. Establishing monitoring targets, against which 

observed measurements are compared, help determine whether progress is being made toward targets 

and ultimately the watershed goals. Section 7.1 below describes evaluation measures to evaluate 

implementation of specific BMPs, while Section 7.2 outlines a water quality monitoring program to 

evaluate overall changes in watershed conditions. 

7.1 SPECIFIC MONITORING COMPONENTS FOR RECOMMENDED BMPS 

7.1.1 Monitoring Components 

Table 7.1 identifies the monitoring components to measure the effectiveness and success of the specific 

structural and vegetative BMPs as well as management and policy BMPs outlined in Chapter 6. 

Evaluation measures for Information and Education activities can be found in Chapter 9. The following 

paragraphs describe each recommended monitoring component. 

7.1.1.1 ORDINANCE STATUS 

Ordinances are necessary to balance the demand for growth with environmental protection. The 

development, adoption, and enforcement of ordinances in the Watershed will be assessed to evaluate the 

effectiveness of these policies at meeting the goals and objectives established for the Watershed. Model 

ordinances developed for local units of government in Michigan are available and should be consulted 

prior to ordinance development to avoid “reinventing the wheel.” 

7.1.1.2 REPORT SUMMARIES 

As implementation efforts are completed in the Watershed, it is recommended that these efforts be 

recorded by Departments of Public Works, the Kent County Road Commission, local units of government, 

the Michigan Department of Environmental Quality (MDEQ), Michigan Department of Natural Resources 

(MDNR), and the Natural Resource Conservation Service to track the number of sites addressed in the 

Watershed. The Plaster Creek Steering Committee can use these records to determine the ratio of 

nonpoint source pollution (NPS) sites addressed to the remaining unaddressed sites in order to track 

implementation progress.  



 

 
10/2008 
J:\02408EC\REPT\WMP\PLASTER\PLASTERCRK-
FINAL_WMP_2008_OCTOBER\PLASTERCREEKWMP_REVISED_2008_1030.DOC 

61

7.1.1.3 PORTFOLIO OF BEFORE AND AFTER PHOTOGRAPHS 

The inventory of the Watershed includes photographs of major pollution sources and nonpoint source 

sites in the Watershed. Pictures should be taken after BMPs have been installed at these sites to provide 

visual documentation of water quality improvements in the Watershed. In addition, as new problem areas 

are identified in the Watershed, photographs of their initial condition should be added to the photograph 

portfolio for future reference. 

7.1.1.4 POLLUTANT REDUCTION CALCULATIONS 

The MDEQ provides documents that explain how to calculate pollutant load reductions resulting from 

BMP implementation. These calculations measure the amount of sediment, phosphorus, and nitrogen 

that are prevented from entering surface water when a BMP is installed at that site. These reductions will 

be calculated and recorded throughout the project to enable pollution reduction efforts to be quantified.  

7.1.1.5 WATER QUALITY MONITORING 

To determine reductions in thermal loadings, toxic substance concentrations, and E. coli concentrations 

resulting from BMP implementation, water quality monitoring is recommended. Digital temperature 

loggers are relatively inexpensive and would be an excellent tool for measuring in-stream water 

temperature changes as a result of replanting the riparian zone. Water grab samples should be analyzed 

in an analytical laboratory to determine accurate toxic substance and Escherichia coli (E. coli) 

concentrations. 

7.1.2 Interim, Measurable Milestones 

The evaluation process is organized by matching a monitoring component to each recommended BMP 

and then describing the milestones for determining whether management measures are being 

implemented in an effective process. Short-term (within 5 years) and long-term (within 10 years) 

milestones have been developed to evaluate the progress of BMP implementation and in meeting the 

watershed goals. The parties responsible for monitoring and evaluating the achievement of the 

milestones are also included in Table 7.1. The task of measuring progress is a necessary component of 

creating a dynamic and effective management plan.  

7.1.3 Watershed Management Plan Evaluation Criteria 

A set of criteria (Table 7.1) was established to determine whether loading reductions are being achieved 

over time, if progress is being made towards attaining water quality standards, and whether the 

management plan or current Total Maximum Daily Loads (TMDL) needs revision. The water quality 
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criteria include pollutant reduction goals for each watershed pollutant. For example, a 25% reduction goal 

was established for sediment. Because phosphorus and nitrogen are attached to sediment in ratios of 

20/25 and 40/25, 20% and 40% reduction goals were established for these pollutants, respectively. 

It these pollutant reductions goals are not being reached or future BMP implementation is not adequately 

meeting the defined short-term and long-term milestones, revisions to this management plan would be 

necessary. If additional watershed concerns are discovered, the BMPs and milestones would also need 

to be updated. The measurable goals included in Table 7.2 should be used, in addition to the set of 

criteria listed in Table 7.1, to evaluate the effectiveness of the implementation efforts over time, as 

compared to current conditions.  
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Table 7.1 - Monitoring Components for BMP Implementation 
BMP 
Recommendations 

Monitoring Components Units of Measurement Criteria 
Short-Term Milestone 

1-5 Years 
Long-Term Milestone 

 5-10 Years 
Evaluation 
Schedule 

Responsible 
Partners 

Adoption of storm water 
ordinance  

Ordinance status Number of ordinances adopted 100% of communities adopt ordinances Draft ordinances  Adopt and implement ordinances Annually 
Local units of 
government 

Adoption of wetland and 
green space protection 
ordinances  

Ordinance status Number of ordinances adopted 100% of communities adopt ordinances Draft ordinances  Adopt and implement ordinances Annually 
Local units of 
government 

Animal control practices  

Local units of government reports; 
before and after photographs; 
pollutant reduction calculations; 
water quality monitoring 

Number of BMPs implemented to address 
open areas contributing pollutants; 
pounds of phosphorus and nitrogen; 
concentration of E. coli 

Reduction in number of areas 
contributing pollutants; 20% phosphorus 
and 40% nitrogen reduction; meet WQS 
for E. coli 

Address 75% of existing problem areas 
through BMP implementation 

Identify and address 75% of new 
problem areas through BMP 
implementation 

Annually 
Local units of 
government 

Annual road/stream 
crossing inventory 

RC and DPW reports; before and 
after photographs; pollutant 
reduction calculations 

Number of BMPs implemented to address 
road/stream crossings contributing 
sediment; tons of sediment  

Reduction in number of crossings 
contributing sediment; 25% TSS 
reduction  

Address 30% of existing problem areas 
through BMP implementation 

Address 75% of existing problem 
areas through BMP implementation 

Annually KCRC and DPWs 

Conduct hydrologic study Status of hydrologic study  
Completion of a hydrologic study for the 
watershed 

Update hydrologic study with new data 
for the entire watershed 

Complete hydrologic study for watershed 
Implement recommendations from 
hydrologic study 

Once every 
5 years 

MDEQ, 
consultants, local 
units of government 

Corrections to faulty 
sanitary sewer 
connections  

Local units of government reports; 
pollutant reduction calculations; 
water quality monitoring 

Number of sanitary sewer connections 
corrected to address pollutants; pounds of 
phosphorus and nitrogen; E. coli 
concentrations 

Reduction in number of connections 
contributing pollutants; 20% phosphorus 
and 40% nitrogen reduction; meet WQS 
for E. coli 

Address 30% of existing faulty 
connections through BMP implementation 

Address 75% of existing faulty 
connections through BMP 
implementation 

Annually 
Local units of 
government 

Fencing  

USDA NRCS yearly status 
reviews; before and after 
photographs; pollutant reduction 
calculations; water quality 
monitoring 

Number of BMPs implemented to address 
livestock access areas contributing 
pollutants; tons of sediment; pounds of 
phosphorus and nitrogen; concentration of 
E. coli 

Reduction in number of areas 
contributing pollutants; 25% TSS, 20% 
phosphorus, and 40% nitrogen 
reduction; meet WQS for E. coli 

Address 75% of existing problem areas 
through BMP implementation 

Identify and address 75% of new 
problem areas through BMP 
implementation 

Annually 
NRCS  
 
 

Low impact development 
applications  

LID site inspection reports; before 
and after photographs for retrofits;  
pollutant reduction calculations; 
water quality monitoring 

Number of BMPs implemented to address 
urban runoff; storm water volume, tons of 
sediment, instream temperature, and 
concentration of toxic substances  

30% storm water; 25% TSS reduction; 
toxic substances not to exceed wildlife 
values and human cancer values; 
maintain instream temperature between 
60°F – 70°F 

Increase overall infiltration by 15% 
through BMP implementation 

Increase overall infiltration by 30% 
through BMP implementation 

Annually 
Local units of 
government, 
developers 

Installation of 
hydrodynamic separator 
units 

KCRC and DPW reports, before 
and after photographs, water 
quality monitoring 

Number of BMPs implemented to address 
impervious areas contributing pollutants, 
tons of sediment  

Reduction in number of catch basins 
contributing pollutants, 25% TSS 
reduction 

Address 30% of existing problem areas 
through BMP implementation 

Identify and address 75% of existing 
and 100% new problem areas 

Annually KCRC and DPWs 

Management of woody 
debris and  other 
obstructions 

MDNR reports, before and after 
photographs 

Number of BMPs implemented to address 
streambank erosion; amount of woody 
debris; number and location of 
obstructions  

Amount of woody debris and other 
obstructions removed 

Establish management plan for woody 
debris and organize stream clean-ups 
annually. Manage wood debris and 
reduce obstructions by 75% at existing 
problem areas  

Identify and address 75% of new 
problem areas through BMP 
implementation  

Spring/Fall 
MDNR 
 
 

Pet waste stations  

Park and recreation department 
reports; pollutant reduction 
calculations; water quality 
monitoring 

Number of BMPs implemented to address 
park areas contributing pollutants; pounds 
of phosphorus and nitrogen; concentration 
of E. coli 

Reduction in number of sites 
contributing pollutants; 20% phosphorus 
and 40% nitrogen reduction; meet WQS 
for E. coli 

Address 75% of existing problem areas 
through BMP implementation 

Identify and address 75% of new 
problem areas through BMP 
implementation 

Annually 
Park and recreation 
departments 

Repair/replace old 
culverts 

KCRC and DPW reports; before 
and after photographs; pollutant 
reduction calculations 

Number of BMPs implemented to address 
road/stream crossings contributing 
sediment; tons of sediment  

Reduction in number of crossings 
contributing sediment, 25% TSS 
reduction  

Address 30% of existing critical crossings 
through BMP implementation 

Address 75% of existing critical 
crossings through BMP 
implementation 

Annually KCRC and DPWs 

Septic system ordinance  Ordinance status Number of ordinances adopted 
100% of communities or Kent County 
adopt ordinances 

Draft ordinances  Adopt and implement ordinances Annually 
Local units of 
government 

Silt fence installation Soil erosion and sedimentation 
control reports; pollutant reduction 
calculations 

Number of construction areas contributing 
sediment; tons of sediment   

Reduction in number of construction 
areas contributing sediment, 25% TSS 
reduction 

Reduce in the number of construction 
sites contributing pollutants by 60% 
through BMP implementation 

Reduce in the number of construction 
sites contributing pollutants by 90% 
through BMP implementation 

Annually 
County enforcing 
agent, Municipal 
enforcing agencies 

Soil erosion and 
sedimentation control 
practices 

Soil erosion and sedimentation 
control reports; pollutant reduction 
calculations 

Number of construction areas contributing 
sediment; tons of sediment   

Reduction in number of construction 
areas contributing sediment; 25% TSS 
reduction 

Reduce in the number of construction 
sites contributing pollutants by 60% 
through BMP implementation 

Reduce in the number of construction 
sites contributing pollutants by 90% 
through BMP implementation 

Annually 
County enforcing 
agent, Municipal 
enforcing agencies 
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Table 7.1 - Monitoring Components for BMP Implementation 
BMP 
Recommendations 

Monitoring Components Units of Measurement Criteria 
Short-Term Milestone 

1-5 Years 
Long-Term Milestone 

 5-10 Years 
Evaluation 
Schedule 

Responsible 
Partners 

Streambank stabilization  KCRC and DPW reports; before 
and after photographs; pollutant 
reduction calculations 

Number of BMPs implemented to address 
stream banks contributing sediment; tons 
of sediment 

Reduction in number of stream banks 
contributing sediment; 25% TSS 
reduction 

Address 30% of existing problem areas 
through BMP implementation 

Address 75% of existing problem 
areas through BMP implementation 

Annually 
KCRC, DPWs, 
landowners 

Vegetated filter strips  

USDA NRCS yearly status 
reviews; before and after 
photographs; pollutant reduction 
calculations; water quality 
monitoring 

Number of BMPs implemented to address 
riparian areas contributing pollutants; tons 
of sediment; pounds of phosphorus and 
nitrogen; in-stream temperature; 
concentration of E. coli 

Reduction in number of riparian areas 
contributing pollutants; 25% TSS, 20% 
phosphorus, and 40% nitrogen 
reduction; maintain instream 
temperature between 60°F – 70°F; 
meet WQS for E. coli 

Address 75% of existing problem areas 
through BMP implementation 

Identify and address 75% of new 
problem areas through BMP 
implementation 

Annually 

NRCS, Ducks 
Unlimited, US Fish 
and Wildlife Service 

 

Wetland restoration  
MDEQ wetland status reports; 
before and after photographs; 
pollutant reduction calculations; 
water quality monitoring 

Net gain of wetland acreage; tons of 
sediment; concentration of toxic 
substances  

Increased wetland acres in alignment 
with State goals; 25% TSS reduction; 
toxic substances not to exceed wildlife 
values and human cancer values 

Restore 5 critical wetland areas through 
BMP implementation 

Restore 20 critical wetland areas 
through BMP implementation 

Annually 

NRCS, Ducks 
Unlimited, US Fish 
and Wildlife Service 
 

Notes: KCRC – Kent County Road Commission 
DPW – Department of Public Works 
USDA – U.S. Department of Agriculture (USDA) 
NRCS – USDA Natural Resources Conservation Service 
LID – Low Impact Development 

E. coli – Escherichia Coli 
BMP – Best Management Practice 
TSS – Total Suspended Solids 
WQS – Water Quality Standards 
MDEQ – Michigan Department of Environment Quality  
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Table 7.2 - Evaluation Techniques for Implementation Phase 
Pollutant Monitoring 

Components 
Units of Measurement  Current Conditions Measurable Goal  

Sediment 
Status of hydrologic 
study  

Completion of a 
approvable hydrologic 
study 

Studies including a hydrology component 
have been completed for portions of the 
watershed as well as for the entire 
watershed in 1990, 1991, 1992, and 1995  

Update hydrologic study for entire 
watershed by 2013 

 Ordinance status Adoption of ordinances Storm water ordinance: 7/9 townships/ 
municipalities have adopted  
 
Wetland ordinance:  0/9 townships/ 
municipalities have adopted  
 
Green space ordinances: Status unknown  

Six of 9 possible townships/ municipalities 
adopt ordinances 

 Report Summaries Number of BMPs 
implemented 

Minimal Implement BMPs on all identified NPS sites 
of sediment loading 

 Photographs of 
BMPs installed  

Before and after 
photographs 

Current conditions of  NPS sites were 
documented during the watershed 
inventory 

Portfolio of photographs with supporting 
documentation 

 Pollutant Reduction 
Calculations 

Tons of sediment 180.28 tons/year Prevent 45 tons/year of sediment from 
entering surface waters 

E. coli Ordinance status Adoption of ordinances Kent County has not adopted a septic 
system ordinance 

Kent County adopts septic system 
ordinance 

 Report Summaries Number of BMPs 
implemented 

None Implement BMPs on all identified NPS sites 
contributing E. coli 

 Photographs of 
BMPs installed  

Before and after 
photographs 

Current conditions of  NPS sites were 
documented during the watershed 
inventory 

Portfolio of photographs with supporting 
documentation 

 Monitoring Concentration of E. coli 96 to 104,620 E. Coli per 100 ml Meet water quality standards for total body 
contact recreation (300 E. coli per 100 ml) 

Nutrients 
 

Ordinance status Adoption of ordinances Kent County has not adopted a septic 
system ordinance 

Kent County adopts septic system 
ordinance 

 Report Summaries Number of BMPs 
implemented 

None Implement BMPs on all identified NPS sites 
of nutrient loading  

 Photographs of 
BMPs installed  

Before and after 
photographs 

Current conditions documented in 
watershed inventory 

Photographs of past and future conditions 
documented in a portfolio with supporting 
documentation 

 Pollutant Reduction 
Calculations 

Pounds of phosphorus 
and nitrogen 

Phosphorus: 153.23 lbs/year  
 
Nitrogen: 306.47 lbs/year 

Prevent 30.65 lbs/year of phosphorus and 
122.29 lbs/year of nitrogen from entering 
surface water 

Temperature Report Summaries Number of BMPs 
implemented 

None Implement BMPs on all identified NPS sites 
of thermal loading  

 Photographs of 
BMPs installed  

Before and after 
photographs 

Current conditions of  NPS sites were 
documented during the watershed 

Portfolio of photographs with supporting 
documentation 
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Table 7.2 - Evaluation Techniques for Implementation Phase 
Pollutant Monitoring 

Components 
Units of Measurement  Current Conditions Measurable Goal  

inventory 
 Monitoring Instream temperature Unknown 60°F to 70°F 
Toxic Substances Ordinance status Adoption of ordinances Storm water ordinance: 7/9 townships/ 

municipalities have adopted  
 
Wetland ordinance:  0/9 townships/ 
municipalities have adopted  
 
Green space ordinances: Status unknown  

Six of 9 possible townships/ municipalities 
adopt ordinances 

 Report Summaries Number of BMPs 
implemented 

None Implement BMPs on all identified NPS sites 
contributing toxic substances 

 Photographs of 
BMPs installed  

Before and after 
photographs 

Current conditions of  NPS sites were 
documented during the watershed 
inventory 

Portfolio of photographs with supporting 
documentation 

 Monitoring Concentration of toxic 
substances 

Unknown Toxic substances should not exceed 
wildlife values and human cancer values  
(MDEQ 1999) 
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7.2 INDICATORS OF OVERALL WATER QUALITY 

While the previous section described methods for evaluating the implementation of specific BMPs, this 

section outlines a water quality monitoring program to evaluate the effectiveness of the cumulative 

implementation efforts over time by assessing changes in watershed conditions. 

7.2.1 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 reduction 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 

vegetated 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 Watershed and the success could be 

measured.  

Direct environmental indicators would measure the quality of the water through scientific investigation. 

Sediment load and nutrient load reductions could be measured through biological and 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.  

Quantitative measurements will be used to determine whether the pollutant load reduction goals are 

being met. Pollutant reduction criteria have been established for the known and suspected pollutants of 

the Watershed as described below. 

7.2.1.1 SEDIMENT 

Although all streams carry a natural amount of bed load sediment, excessive additions of sediment from 

uplands can degrade stream habitat. To restore the biological community to an acceptable condition and 

attain water quality standards (WQS), this plan recommends that sediment load carried by Plaster Creek 

be reduced by 25%.  
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7.2.1.2 E. COLI 

The criteria for E. coli will be based on WQS and attaining designated uses. E. coli concentrations must 

meet WQS established for total and partial body contact recreation. Total body contact recreation 

standards, set by the State, are 130 count E. coli per 100 milliliter (ml) as a 30-day geometric mean from 

May 1 to October 31. Partial body contact recreation standards are 1,000 count E. coli as a 30-day 

geometric mean all year. Plaster Creek currently meets partial body contact recreation criteria, but not 

total body contact recreation criteria. 

7.2.1.3 NUTRIENTS 

Nuisance algae and aquatic plant growth are usually 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, 

fungi, or bacteria which are or may become injurious to the designated uses of the waters of the State.” 

The qualitative measurements for nutrients are similar to those of sediment, since the sources of loadings 

of these pollutants have comparable paths. The qualitative measurements will be conducted through 

�acroinvertebrate and biological surveys, using orthophosphate, total phosphorus, nitrite, nitrate plus 

nitrite, and Kjeldahl nitrogen as the nutrient parameters. Levels of <0.05 milligrams per liter (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.  

7.2.1.4 THERMAL POLLUTION 

Impervious surfaces and a lack of sufficient riparian vegetation can cause increases in instream water 

temperature. These sources are suspected of raising the surface water temperature of the Watershed. To 

support the warmwater fish species of Plaster Creek and its tributaries, instream temperature should fall 

between 60°F to 70°F, the typical temperature range for a warm water fishery.   

7.2.1.5 TOXIC SUBSTANCES 

Urban runoff can carry many toxic and dangerous materials into the waterways. Toxic substances include 

synthetic organic contaminants (e.g. pesticides, herbicides) and volatile organic contaminants 

(e.g. xylenes, toluene, and benzene). Hydrocarbons are also considered toxic substances and often 

occur in petroleum, natural gas, coal, and bitumens (asphalt and tar are the most common forms of 

bitumen). The presence of hydrocarbons in a waterbody can result from the input of urban runoff 

containing automotive petroleum products, illicit dumping of used motor oil into storm drains, or 

discharges from agricultural sites. Plaster Creek and its tributaries should be monitored to determine if 
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toxic substances are present at levels which exceed established wildlife values and human cancer values 

(MDEQ 1999). 

7.2.1.6 BIOLOGICAL  

In addition to assessing stream pollutants, this plan recommends conducting biological assessment of the 

Watershed to evaluate stream health. The MDEQ has developed a system, Procedure 51, to estimate 

stream condition based on the diversity and abundance of the benthic �acroinvertebrate community. 

Freshwater benthic �acroinvertebrate� are animals without backbones that are larger than 0.5 millimeter 

(the size of a pencil dot). Macroinvertebrates include crustaceans, such as crayfish, mollusks (such as 

clams and snails), aquatic worms, and immature forms of aquatic insects, such as stonefly and mayfly 

nymphs. These animals live on rocks, logs, sediment, debris, and aquatic plants during some period in 

their life. When these �acroinvertebrate� are found in diverse communities, which include species 

sensitive to pollution (i.e. stoneflies, mayflies, and caddisflies), the stream is generally classified as having 

“fair” or “excellent” water quality. Streams with large inputs of organic matter, and therefore low dissolved 

oxygen concentrations, will typically how low �acroinvertebrate diversity and will include an abundance of 

pollution tolerant species, such as worms and midges. These streams are classified as having “poor” 

water quality. 

For Plaster Creek, the MDEQ established a biota TMDL target to achieve a �acroinvertebrate community 

with an acceptable score (i.e. a score that supports designated uses) (MDEQ, 2002b). The 

�acroinvertebrate community scores will be evaluated by the MDEQ based on a minimum of two 

biological assessments conducted in two consecutive years following the implementation of BMPs to 

minimize sediment loadings to the subject TMDL reach. A stream habitat quality assessment will also be 

used to measure water quality standards for aquatic life. A habitat quality score of fair has been 

established as the target for the habitat quality, and will be used to represent adequate control of 

anthropogenic sediment sources so as to improve habitat quality and the biological community.  

7.2.2 Watershed Monitoring Efforts 

Physical assessments of water quality will be conducted through field investigations, which will include 

measurements of water quality parameters, such as E. coli, Total Suspended Solids (TSS), and 

assessments of macroinvertebrate assemblages and habitat conditions. Table 7.3 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. The site locations listed in Table 7.3 that have been recently monitored are included in Figure 

12. The water quality monitoring programs listed in Table 7.3 are described below. 
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7.2.2.1 WATER QUALITY MONITORING 

The City of Grand Rapids (City) monitors temperature, dissolved oxygen, TSS, and sodium chloride at 2 

locations in the Watershed, Plaster Creek at Burton Street and Silver Creek at Croften and Roy. The City 

uses these parameters to determine a water quality index number. The water quality index (WQI) is a 

statistic designed to closely approximate state and national WQI’s. The usual factors that enter into its 

calculation are the percent saturation of dissolved oxygen, the change in temperature from a reference 

temperature (usually the most upstream from heat sources), pH, biochemical oxygen demand, total 

solids, Fecal coliform counts, phosphate, nitrate, and turbidity. For each parameter, a Q-statistic is 

calculated on a scale of 0 to 100, 100 being best. The Q statistic is subject to exponentially weighted 

averaging to produce the WQI. Not all of the standard WQI tests are performed by the City. Total solids 

are not measured. However, total suspended solids and chloride are measured. The sum of the total 

suspended solids and the chloride values, as sodium chloride, give the City a reasonably close 

approximation of the total solids. This sum is then used in place of the total solids value in the WQI. 

Turbidity is also not measured since there is not a way to approximate it from the other collected data. 

This measurement has therefore been omitted and the weighting factors have been adjusted to cover this 

omission. WQI values are reported to the public online at: 

www.ci.grand-rapids.mi.us/index.pl?page_id=1958. 

In 2001, the MDEQ monitored E. coli at ten locations along Plaster Creek and its tributaries. The MDEQ 

has noted in their TMDL report (2002a) that additional sampling will be conducted by the MDEQ from May 

to September in the future to determine if surface water is meeting water quality standards for total and 

partial body contact recreation. 

The Plaster Creek Steering Committee will be responsible for conducting additional water quality 

monitoring in the Watershed to supplement existing efforts. A program for monitoring TSS and E. coli 

should be implemented to determine pollutant load reductions following BMP implementation. The Kent 

County Health Department and Grand Rapids Wastewater Treatment Plant would assist with the lab 

analysis. It is recommended that samples be collected from sites previously monitored by the MDEQ in 

order to have baseline line data for comparison and to complement any existing monitoring efforts of the 

MDEQ. 

7.2.2.2 BIOLOGICAL ASSESSMENTS 

The MDEQ conducts biological sampling using the Procedure 51 sampling protocol typically every five 

years in major watersheds. This assessment includes a survey of the benthic �acroinvertebrate 

community. The MDEQ conducted such an assessment of the Watershed in 2001. Comparing future 
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results to the most recent survey will show whether the installation of BMPs has actually improved water 

quality.  

The West Michigan Environmental Action Council (WMEAC) administers Stream Search, a project that 

uses volunteers to check the health of streams in Kent County. Volunteer groups trained by WMEAC 

conduct biological and habitat assessments using the Procedure 51 protocol developed by the MDEQ. 

Stream searches have been conducted on reaches of Plaster Creek through this program and future 

investigations are planned. 

7.2.2.3 STORM WATER OUTFALL SCREENING 

As part of the National Pollutant Discharge Elimination System Phase II Storm Water Program, local units 

of government in the Watershed with Municipal Separate Storm Sewer System (MS4) permits are 

implementing an illicit discharge elimination plan to identify and correct illicit discharges and connections 

to the MS4. As part of this plan, a reconnaissance of the urbanized areas of the Watershed was 

conducted during the summer of 2004. The location of all observed storm water outfalls was documented 

and the outfall discharge was tested, if flow was present. The information recorded for each outfall 

included outfall size and material, amount of flow, odor, color, floatables, deposits, abnormal vegetation, 

conductivity, pH, ammonia, copper, nitrate, nitrite, phosphorus, surfactants, surrounding land use, and 

any field comments. Each site was prioritized and flagged for immediate attention or a follow-up visit, if 

appropriate. Local units of government have begun to address outfalls suspected of having an illicit 

discharge or connections based on the initial screening process. Beginning in 2010, outfalls will be 

screened a second time and this process will continue every five years to identify and address future illicit 

discharges and connections.  

 



 

 
10/2008 
J:\02408EC\REPT\WMP\PLASTER\PLASTERCRK-FINAL_WMP_2008_OCTOBER\PLASTERCREEKWMP_REVISED_2008_1030.DOC 

72

Table 7.3 - Monitoring and Evaluation 
Organization Monitoring Site(s) Parameter Target Type of Analysis Protocol Status Frequency Test Agent 

Temperature (°C) Temperature (°C) Hand-held Temperature probe 

Dissolved Oxygen (%) Dissolved Oxygen (%) 
Standard Methods 18th Ed., SM 
4500G 

pH pH SM 4500B 

Biochemical Oxygen Demand (BOD) 
(mg/L) 

BOD (mg/L) SM 5210B 

TSS (mg/L) TSS (mg/L) SM 2540D 

Fecal Coliform Fecal Coliform SM 9222D 

Sodium Chloride (mg/L) Sodium Chloride (mg/L) SM 4500E 

Phosphorus (mg/L) Phosphorus (mg/L) SM 4500E B5 

Nitrate (mg/L) Nitrate (mg/L) SM 4500E 

City of Grand Rapids 
Plaster Creek at Burton St. (GR01)*  
Silver Creek at Croften (GR02) 

Nitrite (mg/L) Nitrite (mg/L) SM 4500B 

1985 – Present Quarterly City of Grand Rapids 

WMEAC 
Plaster Creek at Division (WM01) 
Plaster Creek Family Park (WM02) 
 

Macroinvertebrate diversity and 
abundance 

Macroinvertebrate Survey MDEQ Protocol/Procedure 51 
2000 – Present / Fair 
to Good ranking 

Once/Year WMEAC volunteers 

Macroinvertebrate diversity and 
abundance 

Macroinvertebrate Survey 

MDEQ – Surface 
Water Quality 
Division 

Plaster Creek at Godfrey Ave. (DEQ01) 
Eastern Ave. (DEQ02) 
68th St. (DEQ03) 
East Paris Ave. (DEQ04) 

Substrate, vegetation, flow and bank 
stability, temperature, and velocity (as 
part of hydrologic study) 

Stream Habitat Assessment 

MDEQ Protocol/Procedure 51 2002 Once/5 Years MDEQ 

MDEQ – Surface 
Water Quality 
Division 

Plaster Creek at Market St. (DEQ05) 
Godfrey St., 28th St. (DEQ06) 
Schaffer St. (DEQ07 and DEQ08) 
44th St. (DEQ09) 
60th St. (DEQ10) 
68th St. tributary at 28th St (DEQ11) 
60th St. (DEQ12) 

Pathogens (E. coli count/100 ml) Pathogens (E. coli count/100 ml) MDEQ Protocol   2002 Once/5 Years MDEQ 

Pathogens (E. coli count/100 ml) Pathogens (E. coli count/100 ml) MDEQ Protocol 
Kent County Health 
Department  

Temperature (°C) Temperature (°C) Hand-held Temperature probe 

Conductivity (Microsemens) Conductivity (Microsemens) Hand-held Conductivity probe 

pH pH Hand-held pH probe 

Ammonia (mg/L) Ammonia (mg/L) Test strips 

Copper (mg/L) Copper (mg/L) Test strips 

Nitrate (mg/L) Nitrate (mg/L) Test strips 

Nitrite (mg/L) Nitrite (mg/L) Test strips 

Phosphorus (mg/L) Phosphorus (mg/L) Test strips/HACH kit 

Municipal Separate 
Storm Sewer System 
Permittees 

Outfalls throughout the Plaster Creek Watershed (see 
NPDES Phase II IDEP for Grand Rapids, Kentwood, 
Wyoming, Cascade Township, Grand Rapids 
Township) 

Surfactants (presence/absence) Surfactants (presence/absence) Jar/glass 

2004 Once/5 Years 

FTC&H 
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Table 7.3 - Monitoring and Evaluation 
Organization Monitoring Site(s) Parameter Target Type of Analysis Protocol Status Frequency Test Agent 

Plaster Creek at Market St., Godfrey St., 28th St., 
Schaffer St., 44th St., 60th St., and 68th St. Tributary at 
28th St. and 60th St. 

Pathogens (E. coli count/100 ml) Pathogens (E. coli count/100 ml) MDEQ Protocol   No current data 
Monthly wet and dry 
weather sampling 

Kent County Health 
Department and 
Grand Rapids Clean 
Water Plant 

Plaster Creek at Mouth at Market Ave. (PC01) 
28th St. between Eastern & Madison (PC04) 
Shaffer (south of Wing) (PC05) 
Shaffer (north of 36th St.) (PC06) 
44th St. and Meadow Lawn (PC07) 
60th St. and Hanna Lake Rd. (PC09) 
68th St. and Glen Hollow (PC10) 
52nd St. between Wing & East Paris (PC14) 
Burton (east of Clyde Park) (PC15) 
32nd St. (east of Kalamazoo) (PC16) 
Broadmoor (north of 36th) (PC17) 
60th St. and Hanna Lake Rd. (PC18) 
Hanna Lake Rd. (south of 68th) (PC19) 

Pathogens (E. coli count/100 ml) Pathogens (E. coli count/100 ml) MDEQ Protocol   

Sampling data 
collected as part of 
the Lower Grand 
River Watershed E. 
coli Implementation 
Project 

Monthly wet and dry 
weather sampling 

Kent County Health 
Department  

Plaster Creek 
Steering Committee 

Plaster Creek at Godfrey Ave., Eastern Ave., 68th St., 
and East Paris Ave. 

TSS (mg/L) TSS (mg/L) MDEQ Protocol   No current data Monthly 
Grand Rapids Clean 
Water Plant 

* Site locations indicated on Figure 12
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CHAPTER 8 - SUSTAINABILITY 

8.1 LOWER GRAND RIVER WATERSHED MANAGEMENT PLAN 

The Grand Valley Metropolitan Council (GVMC) and the Lower Grand River Watershed (LGRW) Steering 

Committee completed a watershed management plan (WMP) for the LGRW in September 2004, during 

the LGRW Planning Project, The LGRW Management Plan is a broad, reference-oriented document that 

takes a holistic, ecosystem approach to watershed management. This plan recommends structural and 

vegetative, managerial, and policy best management practices, as well as information and education 

activities, to address activities that contribute to elevated sediment, nutrient, and pathogen levels. The 

plan also provides a long range vision for the LGRW, with guidelines and recommendations to achieve 

that vision. The vision, mission statement, and core values for the LGRW place the LGRW Management 

Plan initiative in a much larger context for long-term success. 

LGRW Vision:  Connecting water with life: swimming, drinking, fishing, and enjoying all the waters of our 

Grand River Watershed. 

LGRW Mission Statement: “Discover and value all water resources and celebrate our shared water 

legacy throughout our entire Grand River Watershed community.” 

LGRW 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 

8.2 PLASTER CREEK WMP 

The Plaster Creek WMP was developed to assist watershed stakeholders in addressing the sediment, 

pathogen, and nutrient concerns facing Plaster Creek and its tributaries. The plan provides an 

implementation strategy designed to meet the Watershed’s goals and objectives within the context of the 

longer range vision of the LGRW Management Plan. Recommendations for the impaired urban areas of 

the Plaster Creek Watershed can be extrapolated for use and adoption in other urban areas of the LGRW 

experiencing similar problems. Urban communities in the LGRW can also evaluate the success of the 

management measures implemented in the Watershed to determine which measures would be best for 
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their particular subwatershed. Coordination between the two WMPs better ensures long term success at 

meeting the goals and objectives established for both watersheds. 

8.3 LOWER GRAND RIVER ORGANIZATION OF WATERSHEDS 

The GVMC established the Lower Grand River Organization of Watersheds (LGROW) in 2007 to provide 

basin-wide oversight, implement regional or watershed-wide initiatives, and prioritize water quality 

concerns. The LGROW operates under, and serves as custodian for, the vision, mission, and the 

strategic direction developed for the LGRW. The current board includes 13 members representing local 

units of government, existing watershed organizations, environmental organizations, and foundations. 

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 a liaison between local stakeholders and the LGROW. 

8.4 PLASTER CREEK WATERSHED ORGANIZATION 

Michigan is home to a number of watershed organizations that have successfully leveraged community 

support to continue efforts to cleanup and beautify their rivers, lakes, and streams. Some of these 

watershed organizations are found within the LGRW. The Rogue River Watershed Council, the Sand 

Creek Watershed Partners, and the Coldwater River Watershed Council are examples of subwatershed 

organizations that are operating individually within the LGRW.  

The initiative behind the LGRW is municipally driven. Municipally driven projects tend to have greater 

stability for funding, as long as the watershed organization provides a service to local governments. 

However, stability and government services alone will not meet the LGRW Mission Statement of 

engaging the public to value water as a resource. A grassroots component involving the public and local 

governments is needed in the Plaster Creek Watershed (Watershed) to capture the core values outlined 

in the LGRW Mission Statement. 

Creating a grassroots watershed organization in small watersheds can be difficult. Holding meetings, 

mailing correspondence, setting up tax-exempt status, and organizing stakeholders may be tasks too 

large to overcome by small grassroots efforts without grant monies or a government interest. However, 
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the LGROW has made itself available to provide technical assistance for fledgling watershed 

organizations and grassroots efforts. Once a subwatershed organization is established, the LGROW can 

serve as a facilitator until the group is capable of sustainable independence.  

8.5 LOCAL EFFORTS 

8.5.1 NPDES Phase II Communities 

Communities within the Watershed have been identified by the United States Environmental Protection 

Agency (EPA) as having urbanized areas requiring a National Pollutant Discharge Elimination System 

(NPDES) storm water discharge permit. These communities include the cites of East Grand Rapids, 

Grand Rapids, Kentwood, and Wyoming, and Gaines Charter Township, Cascade Charter Township, and 

Grand Rapids Charter Township. These cities and townships have been required by the EPA to develop 

a Storm Water Pollution Prevention Initiative (SWPPI) in accordance with NPDES Phase II Storm Water 

Regulations. These communities have worked together to develop a watershed-based strategy to pursue 

compliance with these regulations. Caledonia Township and Ada Township are no longer required to 

have NPDES Phase II permits since MDEQ determined that they do not own or operate a municipal 

separate storm sewer system (MS4).  

The SWPPI component of the NPDES Phase II Storm Water Regulations requires each jurisdiction to 

identify significant sources of storm water pollution and to develop an action oriented strategy to address 

each pollutant. The SWPPIs are designed to reduce the discharge of pollutants to the maximum extent 

practicable with guidance from the goals and objectives set forth in a WMP. SWPPIs developed for 

communities in the LGRW were submitted to the Michigan Department of Environment Quality (MDEQ) in 

April 2006. These SWPPIs will be used to evaluate each community’s actions toward mitigating 

impairments caused by storm water pollution.   

8.5.2 Metropolitan Development Blueprint 

The GVMC was organized as a response to decades of ineffective efforts to coordinate the scores of 

governmental entities each acting independently, yet each striving for ways to better collaborate. Though 

now nearly a decade old, the Metropolitan Development Blueprint (MDB) was developed as a tool for 

governments to achieve that collaboration. The MDB defined what the metropolitan region looked like and 

offered a chance for communities to act in a more consistent, well organized manner. 

The GVMC began a process which enlisted hundreds of interested regional citizens in four subject 

groups: Land Use, Transportation, Utilities and Environment/Natural Resources. After a year long effort, 

which led to 23 visions supported by 53 individual strategies, the MDB Steering Committee condensed 
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the final report into 3 central themes and 7 broad initial strategies. These were adopted by GVMC in their 

effort to “change business as usual.” 

8.5.2.1 THEMES 

1. A network of open lands and greenways should be developed and preserved,  

2. The creation of compact centers of regional economic activity, and  

3. Promote compact livable communities. 

8.5.2.2 STRATEGIES 

1. Create a Blueprint Commission.  

2. Complete an inventory of natural assets.  

3. Design a transit system based on Blueprint themes.  

4. Define regional employment and activity centers. 

5. Review region-wide water and sewer utility systems in relation to land use.  

6. Convene a collaboration of public and private planners to encourage compact livable communities.   

7. Create and encourage sub-regional planning alliances. 

A newly established Blueprint Committee declared a set of guiding principles spelling out its beliefs 

pertaining to shared regional interests. These principles were adopted by GVMC in September 2000 and 

were used as one of many important guides in the remaining process. These principals added 

significantly to the central themes and initial strategies of the MDB and gave a much clearer picture of 

future directions for metropolitan planning. 

The GVMC Planning Department soon determined that the best way to accomplish nearly all the 

remaining strategies, and to do so living within the spirit of both the original MDB and the Blueprint 

Principles, was develop a type of regional “plan” would be necessary for the Greater Grand Rapids 

metropolitan area. This plan would not be like a local land use plan in that it would cover development 

patterns and regional infrastructure in a much broader way. Over a two-year period, GVMC staff devised 

and proposed a methodology which established a process for planning the metropolitan region. 

After discussions with local officials throughout the metro area, it was concluded that the best way to gain 

a single regional perspective on growth was to group the 50 or so governing entities of the metro area 

into logical divisions. The “logic” in this case applies to a particular regional perspective shared by many 

local governments in a particular portion of the metro region. For example, on the north end of the metro 

region, 14 communities within the Rogue River Watershed believed a Watershed Council was the most 

appropriate regional role for them. Ten communities in the southern part of the metro region saw their 

greatest regional role to be related to the newly forming M-6 Southbelt freeway. In all, GVMC staff helped 



 

 
10/2008 
J:\02408EC\REPT\WMP\PLASTER\PLASTERCRK-
FINAL_WMP_2008_OCTOBER\PLASTERCREEKWMP_REVISED_2008_1030.DOC 

78

establish seven such “subregional entities” through which joint planning could be conducted through a 

single metro-wide perspective. The opportunity exists for the communities involved in the M-6 Southbelt 

freeway subregional entity to also form a Watershed Council to incorporate the water quality concerns 

within the Buck and Plaster Creek Watersheds.  

8.5.3 Calvin College 

During the summer of 2004, the Plaster Creek Working Group, representing Calvin College, the West 

Michigan Environmental Action Council, and the Christian Reformed Church (Grand Rapids Classis East) 

began to gather information on Plaster Creek, map the watershed, and identify partners and ways to be 

involved, using existing resources and programs. The following initiatives were identified.     

1. Calvin Environmental Assessment Program (CEAP) involves faculty who dedicate regular lab 

sessions or course projects to collecting data that contribute to an overall assessment of the 

environment of the campus and surroundings areas. CEAP is increasingly focused on the Watershed.  

2. The science education program at Calvin is directly involved in community K-12 science education 

on many levels, helping teachers develop a coherent science curriculum for their schools that is 

inquiry-based, infused with technology, and aligned with state standards. Faculty regularly provides 

professional development to area teachers. A new direction on the part of Calvin College science 

education is to use the Plaster Creek watershed as the context for community K-12 science education 

initiatives.   

3. Calvin’s Office of Community Engagement serves as a catalyst for Calvin’s efforts in engaged 

scholarship and brings oversight to the growing numbers of college programs and partnerships with 

community agencies, schools, and organizations. This office’s strategic plan identifies environment as 

one of four key focus areas.  

4. The Calvin College Ecosystem Preserve provides educational programs to over 1,000 elementary 

school aged children each year. The preserve was awarded two grants to design a watershed unit for 

children in grades 3 to 5 to complement other outdoor education programs at its new Bunker 

Interpretive Center. Calvin is developing an interactive display for the center designed to help visitors 

understand how they are connected to a local watershed. 

Calvin College also plans to partner closely with two new complimentary programs at Calvin. 

Professor Ken Bergwerff received a grant from the EPA to improve environmental education at local 

schools by providing professional development to area high school teachers. With a focus on Plaster 

Creek, teachers will learn about watershed issues and be introduced to existing curricula, activity books, 

and tools. They will work together to create educational units that encourage students to use scientific 
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inquiry to formulate, design, gather, analyze, and present information on the physical, biological, and 

chemical water quality of the Watershed. A second program is the National Science Foundation (NSF) 

funded Team Researchers in a GLOBE-al Environment (TRIAGE), designed to help middle school 

students develop authentic scientific research skills and thinking as part of a comprehensive focus on 

environmental sustainability. Calvin’s Bunker Interpretive Center will connect over 100 students to various 

research projects in the community. Students will be invited to participate in restoration activities, 

including starting their own Adopt-A-Stream group, and create a number of rain-gardens within the 

Watershed.   

8.6 OPPORTUNITIES AND FUNDING SOURCES 

8.6.1 GVMC 

The GVMC participated extensively with planning efforts to complete this WMP. Support for future 

planning efforts could be provided by GVMC through grant provisions like local match and in-kind 

services.  

8.6.2 Kent County Administration 

Kent County Administration has provided support through local match and in-kind services during the 

LGRW Planning Project. Institutionalizing the WMP recommendations could be accomplished by the Kent 

County Administration through the Planning Commission, Department of Public Works, and Parks and 

Recreation. 

8.6.3 Kent County Drain Commissioner 

The Kent County Drain Commissioner has designated waterways in the Watershed as county drains. 

These county drains have established drainage districts. Residents living in a drainage district are 

assessed for modifications to the drain that improve storm water drainage and reduce flooding. 

Recommendations in this WMP could be implemented through a special assessment for water quality 

improvements in the drainage district.  

8.6.4 Kent County Road Commission 

Road stream crossings are often a source of nonpoint source pollution, including excessive sediment 

input. Any road stream crossing identified for improvements in the Watershed could be completed by the 

Kent County Road Commission in accordance with recommendations in this WMP. 
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8.6.5 U.S. Department of Agriculture (USDA) 

The USDA Farm Services Agency (FSA) and Natural Resources Conservation Service (NRCS) provide 

technical and financial assistance to landowners to address resource concerns of soil, water, air, plants, 

and animals. The agencies offer cost-share opportunities through many federal programs and coordinate 

with state and local programs to maximize benefits. More information can be obtained at 

http://www.mi.nrcs.usda.gov/. 

8.6.6 Conservation Reserve Program  

The Conservation Reserve Program (CRP) was created in 1985 as part of the Food Security Act. A 

farmer may enter into a long-term contract to set aside land and establish a permanent cover. In return, 

the farmer receives an annual per-acre rent and up to half the cost of establishing cover on land that has 

recently been farmed and is highly erodible or environmentally sensitive. In the first five years of the 

program, 33.9 million acres were enrolled in the CRP. Additional Acts in 1990 and 1996 have allowed 

continued enrollment and expanded the scope from reducing soil erosion to include habitat conservation. 

Participants may sign up at any time to perform the following practices on their land: 

● Filter Strips 

● Riparian Buffers 

● Shelterbelts, Field Windbreaks, and Living Snow Fences 

● Grass Waterways 

● Shallow Water Areas for Wildlife 

● Salt-Tolerant Vegetation 

● Certain Approved Public Wellhead Protection Areas 

8.6.7 Wetland Reserve Program  

The Wetland Reserve Program (WRP) receives technical assistance through NRCS. The landowner 

controls access to the land and may use it for recreational activities such as hunting and fishing. There 

are three options for the WRP. 

1. Ten-year Cost Share Agreement: This agreement is a cost share program where the NRCS pays 

75% of the restoration costs and the landowner signs an agreement to keep the wetland in place for 

10 years. This option is very similar to the United States Fish and Wildlife Service’s Partners for 

Wildlife Program. 
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2. Thirty-Year Easement Option: The NRCS “purchases” a 30-year conservation easement over the 

property. The NRCS will pay 75% of all restoration costs and pay the landowner 75% of the 

appraised agricultural value of the property under the easement. 

3. Permanent Easement Option: The NRCS “purchases” a permanent conservation easement over the 

property. The NRCS will pay 100% of all restoration costs and pay the landowner 100% of the 

appraised agricultural value of the property under the easement. 

Today, the Environmental Benefits Index (EBI) is used to prioritize land offered for enrollment. Scores are 

based on a cost factor, plus six environmental factors, as follows: 

● Wildlife 

● Water Quality 

● Erosion 

● Enduring Benefits 

● Air Quality Benefits from Reduced Wind Erosion 

● State or National Conservation Priority Areas (CPAs). The Great Lakes, along with Long Island 

Sound, the Chesapeake Bay, the Longleaf Pine region, and the Prairie Pothole region comprise the 

national CPAs. 

8.6.8 Funding Sources 

Typically, WMP implementation is funded through federal and state grants. Because these grant sources 

are highly competitive, they can be an unreliable source of funding. However, self-sustaining funds from 

endowments and revenues generated by community services are a more reliable approach to funding 

watershed implementation activities. Examples of these funding sources include, but are not limited to, 

the following: 

● Membership dues 

● Fund drives 

● Charity events (e.g. angler competition, dinners, auctions) 

● Educational services 

● Government services (e.g. storm water regulation administration, ordinance development, 

streambank stabilization) 

8.7 RESOURCES 

Materials, data sources, and publications used to complete this WMP are listed in a resource library 

created during the LGRW Planning Project. This library can be found online at www.lowergrandriver.org. 
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Future watershed projects in the LGRW can access this library to find useful publications for completing a 

WMP.  



 

 
10/2008 
J:\02408EC\REPT\WMP\PLASTER\PLASTERCRK-
FINAL_WMP_2008_OCTOBER\PLASTERCREEKWMP_REVISED_2008_1030.DOC 

83

CHAPTER 9 - INFORMATION AND EDUCATION STRATEGY 

9.1 INTRODUCTION 

As part of any watershed planning project, an Information & Education (I&E) Strategy is developed to 

create a framework for motivating watershed stakeholders, residents, and other decision makers to take 

the actions necessary to protect and improve water quality and environmental conditions. The Plaster 

Creek Watershed I&E Strategy will serve as a working document that outlines the major steps and 

actions needed to successfully improve and maintain water quality and environmental conditions in the 

Plaster Creek Watershed (Watershed). This I&E Strategy is based on the larger Lower Grand River 

Watershed (LGRW) I&E Strategy, developed during the LGRW Planning Project, and outlines a similar 

approach for raising awareness, educating stakeholders, and inspiring action. 

9.2 STRATEGY COMPONENTS 

The primary goals of the Plaster Creek Watershed Management Plan (WMP) are to 1) improve and 

protect habitats for fish and other indigenous aquatic life and wildlife, and 2) improve and protect the 

safety and enjoyment of fishing, public access, and wading. The I&E efforts outlined in this I&E Strategy 

will achieve the watershed management goals by increasing the involvement of the community in 

watershed improvement activities through awareness, education, and action. To move target audiences 

through the phases of outreach from awareness to education and finally to action, three specific I&E 

objectives have been developed to achieve the Watershed goals. The activities and delivery mechanisms 

outlined in Table 9.1 should be designed and implemented to meet objectives 1 through 3 in order to 

raise awareness, educate target audiences, and inspire action. 

Objective 1 - Awareness: Make the target audience aware that they live in a watershed with unique 

resources and that their day-to-day activities affect the quality of those resources. 

Objective 2 - Education: Educate target audiences on the link between urban development, agricultural 

activities, and water quality impacts, and highlight what actions can be taken to reduce impacts. 

Objective 3 - Action: Motivate the audience to adopt and implement practices that will result in water 

quality improvements. These practices may include homeowner activities such as reducing fertilizer 

application, maintaining septic systems, purchasing properties with low-impact design elements, 

maintaining stream buffers on their properties, or supporting land use planning practices in the 

Watershed. 
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9.2.1 Target Audiences 

Key target audiences, whose support is needed to achieve the watershed management goals, have been 

identified (Table 9.1). The following target audiences include groups known to impact, or be impacted by, 

water quality: 

 

 Agricultural landowners 

 Developers 

 Departments of Public Works 

 Engineers 

 Golf courses 

 Kent County Road Commission 

 Lawn care companies 

 Local units of government 

 

 Michigan Department of Transportation 

 Off road vehicle (ORV) users 

 Pet owners 

 Riparian landowners 

 Septic system owners 

 Storm water operators 

 Urban residents  

 Faith-based organizations 

Characterizing each target audience is an important part of implementing an I&E strategy. Collecting 

demographic information will help define the socioeconomic structure of each target audience. 

Information on existing knowledge of watershed issues, current attitudes and beliefs, and existing 

communications channels will also be relevant and should be determined before initiating an education 

campaign. This information will ensure that appropriate messages are reaching the designated target 

audiences using effective formats and distribution methods. 

9.2.2 Developing Messages 

Implementation of the I&E strategy will need to effectively communicate with the wide range of audiences 

that make up the community. Specific messages will need to be developed that raise awareness, educate 

individuals on the problems and solutions, and inspire action. These messages should be repeated 

frequently to be effective. Each audience will respond differently to the information presented, and it is 

critical that the information be tailored to each audience. Each target audience must have a clear 

understanding of the watershed problems being addressed and how the project is addressing these 

problems before any behavioral changes are to take place. Some key messages include, but are not 

limited to, the following: 
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● We all live in a watershed. Your watershed is a unique resource in which everyone can enjoy and 

take pride.  

● Protecting our watershed also protects your pocketbook.  

● Take part in shaping your future.  

● Water quality of lakes and streams is greatly affected by your everyday activities. Changes in simple 

activities can protect your watershed.  

An effective activity to first increase awareness of Plaster Creek as a unique resource is to collect and 

disseminate local historical knowledge of the Watershed. Old newspaper stories, photographs, oral 

histories, and previous studies can all contribute to establishing a sense of place and pride for a 

watershed. This activity should be initiated before the implementation of the strategy to address specific 

concerns.  

9.2.3 Formats and Distribution 

Because the collective target audience is broad, multiple formats will be necessary to reach each 

audience and to reinforce messages over time. Formats should be phased in as each audience moves 

from awareness to education and finally to action. Initially, efforts should largely focus on media outlets 

and printed materials to raise awareness and educate audiences on water quality issues. During these 

awareness and education phases, materials could include media releases, fact sheets, and guidebooks. 

Formats that focus on solutions and actions should be developed as the audiences become more aware 

of the existing water quality concerns. These formats could include targeted training workshop, field 

demonstrations, tours, and other events. 

Formats should be distributed through a variety of delivery mechanisms (Table 9.1). One of the most 

effective means of distributing information is to piggyback with existing material distributions already 

received by the target audience. This approach helps to leverage resources, and materials are more likely 

to be seen by the audience since they are already familiar with the format.  

9.2.4 Evaluation 

Evaluation of the education campaign provides a feedback mechanism for continuous improvement of the 

I&E Strategy. Evaluation tools should be built into the strategy at the beginning to ensure that accurate 

feedback is generated.  

In regard to specific I&E tasks, the purpose, theme, and objective (learning, behavioral, and emotional) of 

each delivery mechanism should be defined prior to implementation. An I&E worksheet developed for 
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completing such an assessment was created during the LGRW Planning Phase and is provided in 

Appendix 8 defining each activity during its initial development results in more fine-tuned product and one 

that can be more easily evaluated based on its initial purpose and objectives. Table 9.1 recommends 

evaluation methods to assess the success of each delivery mechanism, in accordance with the I&E 

worksheet. 

Although evaluation of specific components within the I&E Strategy will occur continuously, the I&E 

Strategy should be will be periodically reviewed and adjusted as necessary. Questions that should be 

considered during implementation of the I&E Strategy are listed below. 

● 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 Best Management Practice (BMP) implementation activities correspond to the I&E 

strategy? 

9.3 STRATEGY IMPLEMENTATION AND ADMINISTRATION 

9.3.1 Organizing Strategy Administration 

The I&E Strategy will primarily be administered by the Plaster Creek Steering Committee and the Lower 

Grand River Organization of Watersheds (LGROW). The associated tasks, responsible parties, timeline, 

and estimated costs to implement the delivery mechanisms of the I&E strategy are included in Table 9.2. 

The Plaster Creek Steering Committee will be responsible for administering the strategy and coordinating 

activities with project partners such as Kent County Health Department, Kent County Road Commission, 

Parks and Recreation Departments, West Michigan Environmental Action Council, Natural Resources 

Conservation Service, Timberland Resource, Conservation, & Development (RC&D), and Kent 

Conservation District. The Plaster Creek Steering Committee will prioritize the I&E activities based on the 

critical areas identified in Table 5.5 and Table 9.1. The responsibilities of the Plaster Creek Steering 

Committee, with guidance from LGROW, will include the following: 

● Oversight of the project 

● Obtaining grants or appropriations 

● Establishing strategy development milestones and tracking progress 

● Obtaining volunteer support 
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● Advertising the strategy 

● Participating in activities 

9.3.2 Project Priorities  

Project priorities need to be established to direct resources to the areas that will realize the greatest 

benefits. The LGROW has designated the following public education activities as high-priority activities in 

terms of resource allocation: 

● Activities that build on existing efforts: These activities include watershed programs in adjacent areas, 

land use planning efforts, and statewide programs. 

● Activities that consider future regulatory requirements, such as National Pollutant Discharge 

Elimination System Phase II Storm Water Regulations, and Total Maximum Daily Load actions. 

● Activities that must be conducted to lay the foundation for future efforts, such as awareness 

campaigns in the local press to bring the major watershed issues to the forefront. 

● Activities that strengthen relationships or form partnerships within the Watershed. 

● Activities that leverage external funding sources (such as grants). 

9.3.3 Resources 

This I&E strategy is based on the LGRW I&E Strategy and the LGRW Project I&E Guidebook, both 

developed during the LGRW Planning Project. These resources are available online at 

www.lowergrandriver.org. While the LGRW I&E Strategy defines an outreach campaign for the entire 

LGRW, the I&E Guidebook was developed for subwatersheds of the LGRW wishing to implement a 

campaign based on the larger LGRW I&E strategy. Both documents should be reviewed before 

implementing the I&E strategy for this watershed.  
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Table 9.1 - Information and Education Strategy 
Causes Objectives Target audiences Activities and delivery mechanisms Evaluation methods Critical Areas To Target 
Flashy flows (k) Stabilize stream flows to moderate hydrology 

and increase base flow 
Local units of government; engineers; 
developers 

Hold targeted training workshops on the 
model storm water ordinance and available 
stream stabilization practices 

Follow-up questionnaire; track number of new 
ordinances adopted and stream stabilization 
practices 

Entire watershed 

Storm water outfalls and tile outlets (k) Minimize impact of drainage systems on 
streambanks 

Local units of government; engineers; 
developers 

Hold targeted training workshops on 
drainage control practices 

Follow-up questionnaire; track number of new 
drainage control practices 

Entire watershed until 
specifically identified and 
prioritized 

Livestock access (k) Install livestock exclusion fencing  Agricultural landowners Hold targeted training workshops on 
livestock exclusion and cost-share 
opportunities 

Follow-up questionnaire; track the number of miles 
of new exclusion fencing  

Subbasins 0, 1, 2, and 3 

Road/stream crossings (k) Reduce sediment input from road/stream 
crossings 

Kent county road commission Hold tours of road/stream crossings which 
successfully control erosion and runoff 

Follow-up questionnaire; track the number of 
improved road/stream crossings 

Entire watershed  

Log jams (k) Implement woody debris management 
strategies and remove obstructions 

Riparian landowners Distribute fact sheets on proper woody 
debris and obstruction removal practices 
with web link for more information 

Number of website hits and number of stream 
miles undergoing woody debris management or 
obstruction removal 

Entire watershed until 
specifically identified and 
prioritized 

ORV use (k) Encourage proper use of ORVs near stream 
banks 

ORV users Distribute fact sheets on ORV use with web 
link for more information 

Number of website hits and users properly using 
ORV’s to reduce stream pollution 

Subbasins 0, 1, 2, 3, 4, 5, 
and 6 

Untreated urban runoff (k) Treat and manage urban runoff Local units of government; engineers; 
developers, faith-based organizations 

Hold tours of successful urban runoff 
practices 

Follow-up questionnaire; track number of new 
urban runoff practices 

Entire watershed 

Rill and gully erosion (k) Promote conservation tillage practices and 
cover crops 

Agricultural landowners Hold targeted training workshops on 
agricultural practices and cost-share 
opportunities 

Follow-up questionnaire; track the number of new 
agricultural practices  

Subbasins 0, 1, 2, and 3 

Improper erosion and sediment control 
measures (k) 

Encourage use of erosion and sediment 
control measures 

Storm water operators Hold targeted training workshops on 
erosion and sediment control practices 

Follow-up questionnaire; track number of new 
erosion and sediment control practices 

Entire watershed 

Livestock access (k) Restrict livestock access to waterways Agricultural landowners Hold targeted training workshops on 
livestock exclusion and cost-share 
opportunities 

Follow-up questionnaire; track the number of miles 
of new exclusion fencing  

Subbasins 0, 1, 2, and 3 

Manure spreading (s) Encourage proper manure spreading practices Agricultural landowners Hold field demonstrations on proper 
manure spreading practices 

Follow-up questionnaire; track number of new 
manure spreading practices 

Subbasins 0, 1, 2, and 3 

Feedlot runoff (s) Encourage feedlot runoff management 
practices 

Agricultural landowners Hold field demonstrations on proper feedlot 
runoff practices 

Follow-up questionnaire; track number of miles of 
new feedlot runoff practices 

Subbasins 0, 1, 2, and 3 

Wildlife (s) Control geese and raccoon populations Riparian landowners; local units of 
government 

Hold tours of successful animal control 
practices 

Follow-up questionnaire; track number of new 
animal control practices 

Entire watershed 

Pet waste (s) Reduce amount of pet waste entering 
waterways 

Pet owners Distribute fact sheets on pet waste disposal 
with web link for more information; 
distribute media releases 

Track the number of website hits and new owners 
properly disposing of pet waste 

Entire watershed 

Improper septic system maintenance (s) Encourage proper septic system maintenance Septic system owners Distribute a homeowner’s guide to septic 
systems; distribute media releases 

Follow-up questionnaire; track number of new 
septic system maintenance practices 

Subbasins 0, 1, 2, 3, 4, 
and 7 

Faulty connections (s) Correct faulty sanitary sewer connections Local units of government Hold targeted training workshops on 
locating and correcting faulty connections 

Follow-up questionnaire; track number of corrected 
connections 

Entire watershed, except 
subbasins 0 and 7 

Improper fertilizer management and yard 
waste disposal (s) 

Encourage proper fertilizer management and 
yard waste disposal 

Riparian landowners; lawn care 
companies; golf courses 

Hold field demonstrations on proper lawn 
care practices; distribute media releases 

Follow-up questionnaire;  track number of new 
lawn care practices 

Entire watershed until 
specifically identified and 
prioritized 

Impervious surfaces (k) Reduce imperviousness Local units of government; engineers; 
developers, faith-based organizations 

Hold tours of porous pavement applications 
and other infiltration practices 

Follow-up questionnaire; number of new sites 
infiltrating storm water 

Entire watershed 

Removal of riparian vegetation (k) Plant and protect riparian vegetation Riparian landowners Hold field demonstrations on planting buffer 
strips and rain gardens 

Follow-up questionnaire; track number of miles of 
newly planted riparian vegetation 

Entire watershed 

Excessive application of road salt (s) Encourage proper application of road salt MDOT; Kent County Road 
Commission; DPWs 

Hold targeted training workshops on proper 
salt application procedures 

Follow-up questionnaire; track number of new salt 
application practices 

Entire watershed 

Improper application of pesticides (s) Encourage proper application of pesticide Agricultural landowners Hold field demonstrations on proper 
pesticide application 

Follow-up questionnaire; track number of new 
pesticide practices 

Subbasins 0, 1, 2, and 3 

Illicit dumping (s) Reduce illicit dumping Urban residents  Hold storm drain marking or stenciling 
events; distribute media releases 

Follow-up questionnaire; track number of markers 
installed or stencils painted 

Entire watershed 
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Table 9.2 - Information and Education Tasks 
Delivery Mechanism Tasks Priority Responsible Organization Timeline Unit Costs  Total Costs 
Hold targeted training workshops on model storm water ordinance 
and available stream stabilization practices 

Develop invitation list, collect presentation materials, hold workshop, and conduct 
evaluation 

High Kent County Drain Commissioner and Water 
Resource consultants 

Annually 16 staff hours and $100 
for materials ($50/staff hr) 

$900 

Hold targeted training workshops on drainage control practices Develop invitation list, collect presentation materials, hold workshop, and conduct 
evaluation 

High LGROW and Plaster Creek Steering Committee Annually 16 staff hours and $100 
for materials ($25/staff hr) 

$500 

Hold targeted training workshops on livestock exclusion and cost-
share opportunities 

Develop invitation list, collect presentation materials, hold workshop, and conduct 
evaluation 

High NRCS; Kent Conservation District Semiannually 16 staff hours and $100 
for materials ($25/staff hr) 

$500 

Hold tours of road/stream crossings which successfully control 
erosion and runoff 

Designate tour sites, contact landowners, develop invitation list and materials, hold 
tour, and conduct evaluation 

High LGROW and Plaster Creek Steering Committee Annually 20 staff hours and $100 
for materials ($25/staff hr) 

$600 

Distribute fact sheets on proper woody debris and obstruction 
removal practices with web link for more information 

Develop distribution program, collect information, develop draft, complete review, 
finalize and distribute final copies, and conduct evaluation 

Low Timberland RC&D Annually 12 staff hours and $200 
for reproduction ($25/staff 
hr) 

$400 

Distribute fact sheets on ORV use with web link for more information Develop distribution program, collect information, develop draft, complete review, 
finalize and distribute final copies, and conduct evaluation 

Low LGROW and Plaster Creek Steering Committee Annually 12 staff hours and $200 
for reproduction ($25/staff 
hr) 

$400 

Hold tours of successful urban runoff practices Designate tour sites, contact landowners, develop invitation list and materials, hold 
tour, and conduct evaluation 

High LGROW and Plaster Creek Steering Committee Annually 20 staff hours and $100 
for materials ($25/staff hr) 

$600 

Hold targeted training workshops on agricultural practices and cost-
share opportunities 

Develop invitation list, collect presentation materials, hold workshop, and conduct 
evaluation 

Medium NRCS; Kent Conservation District Semiannually 16 staff hours and $100 
for materials ($25/staff hr) 

$500 

Hold targeted training workshops on erosion and sediment control 
practices 

Develop invitation list, collect presentation materials, hold workshop, and conduct 
evaluation 

High LGROW and Plaster Creek Steering Committee Annually 16 staff hours and $100 
for materials ($25/staff hr) 

$500 

Hold field demonstrations on proper manure spreading practices Identify demonstration location, develop hands on program and invitation list, hold 
demonstration, and conduct evaluation 

Medium NRCS; Kent Conservation District Annually 20 staff hours and $100 
for materials ($25/staff hr) 

$600 

Hold field demonstrations on proper feedlot runoff practices Identify demonstration location, develop hands on program and invitation list, hold 
demonstration, and conduct evaluation 

Medium NRCS; Kent Conservation District Annually 20 staff hours and $100 
for materials ($25/staff hr) 

$600 

Hold tours of successful animal control practices Designate tour sites, contact landowners, develop invitation list and materials, hold 
tour, and conduct evaluation 

Medium LGROW and Plaster Creek Steering Committee Biannually 20 staff hours and $100 
for materials ($25/staff hr) 

$600 

Distribute fact sheets on pet waste disposal with web link for more 
information; Distribute media releases 

Develop distribution program, collect information, develop draft, complete review, 
finalize and distribute final copies, and conduct evaluation 

Low Park and Recreation Departments Semiannually 12 staff hours and $200 
for reproduction ($25/staff 
hr) 

$400 

Distribute A Homeowner’s Guide to Septic Systems; Distribute 
media releases 

Develop distribution program, print copies, distribute guidebook, conduct 
evaluation 

Medium Kent County Health Department Annually 4 staff hours and $200 for 
reproduction ($25/staff hr) 

$300 

Hold targeted training workshops on locating and correcting faulty 
connections 

Develop invitation list, collect presentation materials, hold workshop, and conduct 
evaluation 

Low LGROW and Plaster Creek Steering Committee Annually 20 staff hours and $100 
for materials ($25/staff hr) 

$600 

Hold field demonstrations on proper lawn care practices; Distribute 
media releases 

Identify demonstration location, develop hands on program and invitation list, hold 
demonstration, and conduct evaluation 

Medium West Michigan Environmental Action Council Semiannually 20 staff hours and $100 
for materials ($25/staff hr) 

$600 

Hold tours of porous pavement applications and other infiltration 
practices 

Designate tour sites, contact landowners, develop invitation list and materials, hold 
tour, and conduct evaluation 

High LGROW and Plaster Creek Steering Committee Annually 20 staff hours and $100 
for materials ($25/staff hr) 

$600 

Hold field demonstrations on planting buffer strips and rain gardens Identify demonstration location, develop hands on program and invitation list, hold 
demonstration, and conduct evaluation 

Medium West Michigan Environmental Action Council Semiannually 20 staff hours and $100 
for materials ($25/staff hr) 

$600 

Hold targeted training workshops on proper salt application 
procedures 

Develop invitation list, collect presentation materials, hold workshop, and conduct 
evaluation 

Low Kent County Road Commission; Departments of 
Public Works 

Annually 16 staff hours and $100 
for materials ($25/staff hr) 

$500 

Hold field demonstrations on proper pesticide application Identify demonstration location, develop hands on program and invitation list, hold 
demonstration, and conduct evaluation 

Low NRCS; Kent Conservation District Semiannually 20 staff hours and $100 
for materials ($25/staff hr) 

$600 

Hold storm drain marking or stenciling events; Distribute media 
releases 

Organize volunteers, collect materials, hold event, and conduct evaluation Low LGROW and Plaster Creek Steering Committee Annually 24 staff hours and up to $5 
per marker (100 markers) 
and $20 per stencil 
template (50 stencil 
templates) ($25/staff hr) 

$2100 

     TOTAL COST $13,000 
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Plaster Creek Vertebrate Survey
Spring 2007 (4/12/07 -- 5/7/07)
Background

This survey is the result of repeated visits by student pairs from the 2007 Vertebrate Biology class to Plaster 
and the headwaters of Whiskey Creek in the Calvin College Ecosystem Preserve.  An attempt was made to 
Plaster Creek at contrasting points along its course from Dutton Park to Ken-O-Sha Park.  The students 
survey were:

Dutton Park:  Aren Phillips and Jon Dozeman
Paris Park:  Scott Warsen and Dan Engel
Wingate Apartments:  Rob Roos and Julianna Gallup
Ken-O-Sha Park:  Anneke Leunk and Perry-David van Dillen
Calvin College Ecosystem Preserve:  Robert and Andrew Harrer

For this survey students established specific routes in the area bounding their reach of the stream.  The route was
laid out such that it could be traveled in approximately 1.5 hr with reasonable time dedicated to observing and
identifying animals.  Within the time frame for this project students were allowed to establish their own schedules 
visiting the sites with the provisions that they complete one full circuit of their sampling route per outing and that 
distribute their sampling outings to include the full daylight period during the study.  The minimum number of 
was 5 for the Leunk-van Dillen team and nine for the Haarer brothers team.  Animals and animal signs were 
as they were encountered along the sampling routes.

A total of 8 amphibians (7 anurans), 6 reptiles (4 turtles, 2 snakes), 53 birds and 8 mammals were observed.
The variation seen among the species lists reflects several variables which are hard to disentangle at this point in 
time:
1.  different stream order and character of bounding habitats,
2.  specific sampling times (students were allowed to select sampling periods within the overal date frame),
3.  different abilities and aggressiveness of the students in observing and identifying vertebrates in their section
of stream.
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Plaster Creek Vertebrate Survey
Spring 2007 (4/12/07 -- 5/7/07)
Birds

Location
Common Scientific Ecosystem Dutton Paris Wingate Ken-O-Sha

Name Name Preserve Park Park Apartments Park
Great Blue Heron Ardea herodias X
Canada Goose Branta canadensis X X X X
Mallard Anas platyrhynchos X X X X X
Wood Duck Aix sponsa X X
Killdeer Charadrius vociferous X
Turkey Vulture Cathartes aura X X X X
Cooper's Hawk Accipiter cooperii X X
Red-tailed Hawk Buteo jamaicensis X X X X
Wild Turkey Meleagris gallopavo X X X
Mourning Dove Zenaida macroura X X X
Great Horned Owl Bubo virginianus X
Belted Kingfisher Ceryle alcyon X
Yellow-shafted Flicker Colaptes auratus X X X X X
Red-bellied Woodpecker Melanerpes carolinianus X X X X
Yellow-bellied Sapsucker Sphyrapicus varius X X
Downy Woodpecker Picoides pubescens X X X
Hairy woodpecker Picoides villosus X X X X X
Pileated Woodpecker Drycopus pileatus X
Eastern Wood Pewee Contopis virens X
Eastern Phoebe Sayornis phoebe X
Blue Jay Cyanocitta cristata X X X X X
American Crow Corvus brachyrhynchos X X X X
Black-capped Chickadee Parus atricapillus X X X X X
Tufted Titmouse Parus bicolor X X X
White-breasted Nuthatch Sitta canadensis X X X
Red-breasted Nuthatch Sitta carolinensis X
Brown Creeper Certhia americana X X X X X
Golden-crowned Kinglet Regulus satrapa X X X X
Ruby-crowned Kinglet Regulus calendula X X X
Blue-gray Gnatcatcher Polioptila caerulea X X
Hermit Thrush Catharus guttatus X
American Robin Turdus migratorius X X X X X
Gray Catbird Dumatella carolinensis X
Cedar Waxwing Bombycilla cedrorum X
European Starling Sturnus vulgaris X X X
Black-and-White Warbler Mniotilta varia X X
Yellow-rumped Warbler Dendroica coronata X X X X
Black-throated Green Warbler Dendroica virens X X
Palm Warbler Dendroica palmara X X
Yellow Warbler Dendroica petechia X
House Sparrow Passer domesticus X X X
Red-winged Blackbird Agelaius phoeniceus X X X X
Baltimore Oriole Icterus galbula X X
Rusty Blackbird Euphagus carolinus X
Common Grackle Quiscalus quiscula X X X X
Brown-headed Cowbird Molothrus ater X X X
Scarlet Tanager Piranga olivacea X
Northern Cardinal Cardinalis cardinalis X X X X X
House Finch Carpodacus mexicanus X
American Goldfinch Carduelis tristis X X X X
Northern Junco Junco hyemalis X X X
White-throated Sparrow Zonotrichia leucophrys X X X
Song Sparrow Melospiza melodia X X X

Total 29 27 39 31 21
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Plaster Creek Vertebrate Survey
Spring 2007 (4/12/07 -- 5/7/07)

Amphibians
Location

Common Scientific Ecosystem Dutton Paris Wingate Ken-O-Sha
Name Name Preserve Park Park Apartment Park

Blue-spotted Salamander Ambystoma laterale X
American Toad Bufo americanus X X
Gray Treefrog Hyla versicolor X
Spring Peeper Pseudacris crucifer X X
Green Frog Rana clamitans X X X X X
Northern Leopard Frog Rana pipiens X X
Pickerel Frog Rana palustris X
Wood Frog Rana sylvatica X X

Total 5 1 4 5 1

Reptiles
Location

Common Scientific Ecosystem Dutton Paris Wingate Ken-O-Sha
Name Name Preserve Park Park Apartment Park

Snapping Turtle Chelydra serpentina X
Blanding's Turtle Emydoidea blandingi X X
Common Map Turtle Graptemys geographica X
Midland Painted Turtle Chrysemys picta X
Eastern Garter Snake Thamnophis sirtalis X X X X
Ribbon Snake Thamnophis sauritus X X

Total 3 1 2 3 2

Mammals
Location

Common Scientific Ecosystem Dutton Paris Wingate Ken-O-Sha
Name Name Preserve Park Park Apartment Park

Raccoon Procyon lotor X X X X X
Muskrat Ondatra zibethicus X
Eastern Chipmunk Tamias striatus X X X
Red Squirrel Tamiasciurus hudsonicus X
Eastern Fox Squirrel Sciurus niger X X X X X
Woodchuck Marmota monax X X X
Eastern Cottontail Sylvilagus floridanus X X
White-tailed Deer Odocoileus virginianus X X X X

Total 7 2 4 7 4
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Michigan Department of Environmental Quality
Surface Water Quality Division

June 2002

Total Maximum Daily Load for Escherichia Coli in Plaster Creek,
Kent County, Michigan

INTRODUCTION

Section 303(d) of the federal Clean Water Act and the United States Environmental Protection 
Agency’s (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 waterbodies that are not meeting Water Quality Standards (WQS).  The 
TMDL process establishes the allowable levels of pollutants for a waterbody based on the 
relationship between pollution sources and in-stream water quality conditions.  TMDLs provide 
states a basis for determining the pollutant reductions necessary from both point and nonpoint 
sources to restore then maintain the quality of their water resources. The purpose of this TMDL 
is to identify the allowable levels of Escherichia coli (E. coli) that will result in the attainment of
the applicable WQS in Plaster Creek, a tributary to the Grand River, located in Kent County.

PROBLEM STATEMENT

This TMDL addresses approximately 12 miles of Plaster Creek in the greater Grand Rapids 
area where recreational uses are impaired by elevated levels of pathogens.  Michigan’s Section 
303(d) list (Creal and Wuycheck, 2000) cites the Grand River confluence upstream to Dutton 
Park (Hanna Lake Avenue and 76th Street) as the affected reach. The TMDL reach (Figure 1) is
on the Section 303(d) list as:

Waterbody: Plaster Creek WBID#: 082806H
County: Kent RF3RchID: 4050006  10 Size: 12 M
Location: Grand River confluence upstream to Dutton Park (Hanna Lake Avenue and 76th

Street).
Status: 2  Problem: Fish and macroinvertebrate communities rated poor; Pathogens

(Rule 100).
TMDL YEAR(s):  2001

Plaster Creek was placed on the Section 303(d) list due to impairment of recreational uses by 
the presence of elevated levels of E. coli.  Historical data collected by the Kent County Health
Department documented elevated levels of E. coli in 1997.  Monitoring data (Appendix 1) 
collected in 2001 by the Michigan Department of Environmental Quality (MDEQ) documented 
exceedances of the WQS, in both Plaster Creek and the two tributaries sampled (Table 1).  In 
addition, seasonal geometric means for the 2001 sampling season exhibited elevated levels 
throughout the 12-mile reach of the creek.  Monthly geometric mean E. coli concentrations in 
Plaster Creek for 2001 ranged from 216 E. coli per 100 milliliters (ml) in June at 28th Street to 
4,340 E. coli per 100 ml in August at 60th Street (Table 1).  Sampling associated with rain 
events (Appendix 1) yielded substantially higher E. coli concentrations in Plaster Creek and the 
tributaries.

Monthly geometric mean E. coli concentrations for the Plaster Creek tributaries ranged from 
481 E. coli per 100 ml in June at 28th Street to 6,903 E. coli per 100 ml in September at 
60th Street (Table 1).  Overall, the highest E. coli data collected for Plaster Creek came from the
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tributary at 60th Street (Figure 2).  The lowest monthly geometric mean at this station was 
2,043 E. coli per 100 ml in July and the highest was 6,903 E. coli per 100 ml in September 
(Table 1).  The 2001 data collected indicate that the upper end of the Plaster Creek Watershed,
specifically in the area of 60th Street, may be a substantial source of E. coli to Plaster Creek.

In addition, the Kent County Health Department has sampled Plaster Creek at three locations in 
both the cities of Grand Rapids and Kentwood.  In general, these data agree with the MDEQ 
2001 data indicating consistent exceedances of WQS for E. coli in Plaster Creek.  These data 
can be found at http://www.accesskent.com/living/environhealth.

NUMERIC TARGETS

The impaired designated use for Plaster Creek at this location is total body contact.  Rule 100 of 
the Michigan WQS requires that this waterbody be protected for total body contact recreation 
from May 1 to October 31.  The target levels for this designated use are the ambient E. coli
standards established in Rule 62 of the WQS as follows:

R 323.1062  Microorganisms.
  Rule 62.  (1)  All waters of the state protected for total body contact recreation 
shall not contain more than 130 Escherichia coli (E. coli) per 100 milliliters, as a 
30-day geometric mean.  Compliance shall be based on the geometric mean of 
all individual samples taken during 5 or more sampling events representatively 
spread over a 30-day period.  Each sampling event shall consist of 3 or more 
samples taken at representative locations within a defined sampling area.  At no 
time shall the waters of the state protected for total body contact recreation 
contain more than a maximum of 300 E. coli per 100 milliliters.  Compliance shall 
be based on the geometric mean of 3 or more samples taken during the same 
sampling event at representative locations within a defined sampling area.

In addition, sanitary wastewater from point sources have an additional target as follows:

Rule 62.  (3)  Discharges containing treated or untreated human sewage shall 
not contain more than 200 fecal coliform bacteria per 100 milliliters, based on the 
geometric mean of all of 5 or more samples taken over a 30-day period, nor more 
than 400 fecal coliform bacteria per 100 milliliters, based on the on the geometric 
mean of all of 3 or more samples taken during any period of discharge not to 
exceed 7 days.  Other indicators of adequate disinfection may be utilized where 
approved by the department.

Sanitary wastewater discharges are considered in compliance with the WQS of 
130 E. coli per 100 ml if their National Pollutant Discharge Elimination System (NPDES) 
permit limit of 200 fecal coliform per 100 ml as a monthly average is met.  This is 
assumed because E. coli are a subset of fecal coliform (American Public Health 
Association, 1995).  When the wastewater of concern is sewage, fecal coliform is 
substantially higher than E. coli (Whitman, 2001).  When the point source discharge is 
meeting their limit of 200 fecal coliform per 100 ml, it can reasonably be assumed that 
there are less than 130 E. coli per 100 ml in the effluent.

For this TMDL, the WQS of 130 E. coli per 100 ml as a 30-day geometric mean is the target 
level for the TMDL reach from May 1 to October 31. As previously stated, 2001 monitoring data 
indicated consistent exceedances of WQS at all ten stations sampled. Storm water runoff
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appears to be a major contributor of E. coli to Plaster Creek, as indicated by two high sampling 
events on August 10, 2001 and September 7, 2001.  Despite the runoff inputs to Plaster Creek, 
the consistent E. coli exceedances throughout the sampling season seem to indicate a constant 
source of E. coli to Plaster Creek and the tributaries.

SOURCE ASSESSMENT

The Plaster Creek Watershed is located in Kent County.  The listed TMDL reach is the Grand 
River confluence upstream to Dutton Park (Hanna Lake Avenue and 76th Street) (Figure 1).
Municipalities in the watershed include the cities of Grand Rapids, Wyoming, Kentwood, and
East Grand Rapids, and the townships of Gaines, Caledonia, Cascade, Ada, and Grand Rapids
(Figure 3). Table 2 shows the distribution of land in the Plaster Creek Watershed for each 
municipality.

Potential pathogen sources for this waterbody include those typically associated with urban and 
suburban runoff, as well as illicit connections. As previously discussed, sampling that coincided 
with rain events showed substantial increases in E. coli concentrations in both Plaster Creek 
and the tributaries. There are 106 storm water permits in the Plaster Creek Watershed
(Table 3). Another possible source could be agricultural inputs, as the headwaters of Plaster 
Creek are heavily influenced by this type of land use.

There are 16 permitted discharges to the Plaster Creek Watershed (Table 3, Figure 4).  Eleven 
are covered by general permits, of which seven are wastewaters associated with gasoline 
and/or related petroleum products and the remaining four are noncontact cooling water 
discharges.  In addition, there are five individual NPDES permits in the Plaster Creek 
Watershed for the following facilities:  R & K Enterprises LLC (MI0002861), Steelcase Inc. –
Kentwood (MI0043061), GM-NAO-Grand Rapids (MI0043877), Delphi Automotive Systems LLC 
(MI0001236), and the Grand Rapids Waste Water Treatment Plant (WWTP) (MI0026069). With
exception to the Grand Rapids WWTP, these other four discharges generally consist of mine 
dewatering, noncontact cooling water, and coal pile runoff. These four discharges are not 
considered to contain treated or untreated human sewage; therefore, these discharges are not a 
source of E. coli to Plaster Creek and the requirements of Rule 62(3) do not apply.

The city of Grand Rapids has five outfalls, four combined sewer overflows (CSOs) and one
WWTP emergency bypass, to the Plaster Creek Watershed.  The city of Grand Rapids has a 
combined sewer overflow system and is authorized to discharge combined sewer overflows at 
four locations on Silver Creek Drain, a highly modified tributary of Plaster Creek (Table 3,
Figure 4).  Section A.6.a. of the Grand Rapids WWTP NPDES permit (MI0026069) authorizes 
combined sewer overflows in response to rainfall or snowmelt conditions when total available 
transportation and treatment capabilities are exceeded. Following the approved Phase III plan 
outlined in the Grand Rapids WWTP NPDES permit, two outfalls are scheduled for complete 
elimination by December 31, 2006, with the remaining two eliminated by December 31, 2019.
The Grand Rapids WWTP also maintains an emergency bypass, outfall 002, to Plaster Creek at 
the downstream end, between Godfrey and Market Street.  This bypass has occurred once in 
the last ten years, in June 1996, and discharges only in cases of extreme circumstances.  Due 
to the infrequent discharge from this outfall and the future elimination of the combined sewage
system overflows, these outfalls are not considered a source of E. coli for this TMDL.

LINKAGE ANALYSIS

The link between the E. coli concentration in Plaster Creek and the potential sources is the 
basis for the development of the TMDL.  The linkage is defined as the cause and effect 
relationship between the selected indicators and the sources.  This provides the basis for 
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estimating the total assimilative capacity of the creek and any needed load reductions.  For this 
TMDL, the primary loading of pathogens appears to enter Plaster Creek by both wet and dry 
weather conditions.

Based on 2001 monitoring data, every location sampled on Plaster Creek and the tributaries
were exceeding WQS. Compliance with the numeric pathogen target in Plaster Creek depends
on the removal of illicit connections, eliminations of combined sewer overflows, control of E. coli
in storm water, and control of agricultural inputs. This concept was the guiding water quality 
management principle used to develop the TMDL. If the E. coli inputs can be controlled, then 
total body contact recreation in Plaster Creek will be protected.

TMDL DEVELOPMENT

The TMDL represents the maximum loading that can be assimilated by the waterbody while still 
achieving WQS.  As indicated in the Numeric Targets section, the target for this pathogen TMDL 
is the WQS of 130 E. coli per 100 ml.  Concurrent with the selection of a numeric concentration 
endpoint, TMDL development also defines the environmental conditions that will be used when 
defining allowable levels.  Many TMDLs are designed around the concept of a “critical 
condition.”  The “critical condition” is defined as the set of environmental conditions that, if 
controls are designed to protect, will ensure attainment of objectives for all other conditions.  For 
example, the critical conditions for the control of point sources in Michigan are given in 
R 323.1090.  In general, the lowest monthly 95% exceedance flow for streams is used as a 
design condition for point source discharges.  However, E. coli sources to Plaster Creek arise 
from a mixture of dry and wet weather-driven sources, and there is no single critical condition 
that is protective for all other conditions. For these sources, there are a number of different 
allowable loads that will ensure compliance, as long as they are distributed properly throughout 
the watershed.

For most pollutants, TMDLs are expressed on a mass loading basis (e.g., pounds per day).  For 
E. coli indicators, however, mass is not an appropriate measure, and the USEPA allows 
pathogen TMDLs to be expressed in terms of organism counts (or resulting concentration)
(USEPA, 2001).  Therefore, this pathogen TMDL is concentration-based consistent with
R 323.1062, and the TMDL is equal to the target concentration of 130 E. coli per 100 ml for 
each month of the recreational season (May through October).

In addition, an allocation strategy for nonpoint sources has been selected that assumes equal 
bacteria loads per unit area for all lands within the watershed. Consistent with the allocation 
strategy, Table 4 shows the TMDL or allowable concentrations for E. coli by applicable month in 
the Plaster Creek Watershed.

ALLOCATIONS

TMDLs are comprised of the sum of individual wasteload allocations (WLAs) for point sources
and load allocations (LAs) for nonpoint sources and natural background levels.  In addition, the 
TMDL must include a Margin of Safety (MOS), either implicitly or explicitly, that accounts for 
uncertainty in the relation between pollutant loads and the quality of the receiving waterbody.
Conceptually, this definition is denoted by the equation:

TMDL = ∑WLAs + ∑LAs + MOS

The term TMDL represents the maximum loading that can be assimilated by the receiving water 
while still achieving WQS.  The overall loading capacity is subsequently allocated into the TMDL 
components of WLAs for point sources, LAs for nonpoint sources, and the MOS.  As previously 
indicated, this pathogen TMDL will not be expressed on a mass loading basis and is 
concentration-based consistent with USEPA regulations at 40 CFR, Section 130.2(i).
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WLAs

As mentioned previously, there are 16 permitted point source discharges to Plaster Creek or its 
tributaries. Eleven discharges are covered by general permits and are not known to contain 
treated or untreated human sewage.  Four discharges are covered by individual NPDES permits
and due to the nature of the discharges -- mine dewatering, noncontact cooling water, and coal 
pile runoff, Rule 62(3) does not apply. These discharges are not considered sources of E. coli
to Plaster Creek so the WLA is equal to zero.

The remaining outfall is the Grand Rapids WWTP emergency bypass to Plaster Creek.  This 
bypass has occurred once in the last ten years and only functions under extreme 
circumstances.  Due to the infrequent discharge from this outfall, it is not given a WLA. In
addition, the city of Grand Rapids has a permitted combined sewer overflow system. Four
outfalls discharge to Silver Creek Drain, a modified tributary of Plaster Creek.  This combined
sewer overflow system is scheduled for complete elimination, with two outfalls eliminated by the 
end of 2006 and the other two by December 31, 2019.   Due to the future elimination of the 
combined system overflows, the WLA remains equal to zero.

LAs

This TMDL is concentration-based; therefore, the LA is equal to 130 E. coli per 100 ml. The
assumption used in the allocation strategy is that there are equal bacteria loads per unit area for 
all lands within the watershed. Therefore, the relative responsibility for achieving the necessary 
reductions of bacteria and maintaining acceptable conditions will be determined by the amount 
of land under the jurisdiction of the various local units of government within the watershed.
Table 2 gives the relative land in the watershed for each of the local units of governments.  This 
gives a clear indication of the relative amount of effort that will be required by each entity to 
restore and maintain the total body contact designated uses to Plaster Creek.

The government entities with the largest percent land area in the Plaster Creek Watershed are
the city of Grand Rapids (26%), Gaines Township (26%), and the city of Kentwood (23%).
These three entities make up 75% of the Plaster Creek Watershed.  The remaining 25% of the 
watershed is made up by the city of Wyoming (7%), Grand Rapids Township (7%), Cascade 
Township (6%), the city of East Grand Rapids (3%), Ada Township (1%), and Caledonia 
Township (1%).

The LA incorporates the pathogen sources for this waterbody, including those typically 
associated with urban and suburban runoff, as well as illicit connections.  This includes the 106 
storm water permits in the Plaster Creek Watershed (Table 3), as well as agricultural inputs.

MOS

This section addresses the incorporation of an MOS in the TMDL analysis.  The MOS accounts 
for any uncertainty or lack of knowledge concerning the relationship between pollutant loading
and water quality. The MOS can be either implicit (i.e., incorporated into the TMDL analysis 
thorough conservative assumptions) or explicit (i.e., expressed in the TMDL as a portion of the 
loadings).  This TMDL uses an implicit MOS because no rate of decay was used.
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SEASONALITY

Seasonality in the TMDL is addressed by expressing the TMDL in terms of a total body contact 
recreation season that is defined as May 1 through October 31 by Rule 323.1100 of the WQS.
There is no total body contact during the remainder of the year primarily due to cold weather.  In 
addition, because this is a concentration-based TMDL, WQS will be met regardless of flow 
conditions in the applicable season.

MONITORING

In 2001, pathogens were monitored at ten stations from May to September (Figure 1).
Subsequent weekly sampling will begin at appropriate stations in May 2002, and conclude in 
September 2002.  If sampling in 2002 indicates WQS are exceeded, sampling will be oriented 
toward source identification.  If these results indicate that the waterbody may be meeting WQS, 
sampling will be conducted at the appropriate frequency to determine if the 30-day geometric 
mean value of 130 E. coli per 100 ml is being met.

In future years, assuming WQS are not met immediately, additional sampling will be conducted
from May to September at appropriate stations. Sampling will be adjusted as needed to assist 
in continued source identification and elimination.  When these results indicate that the 
waterbody may be meeting WQS, sampling will be conducted at the appropriate frequency to 
determine if the 30-day geometric mean value of 130 E. coli per 100 ml is being met. 

REASONABLE ASSURANCE ACTIVITIES

Storm water inputs, agricultural inputs, and illicit discharges are likely the dominant source of 
E. coli to Plaster Creek, given the wide variety of land uses in the watershed. Implementation
activities to meet the TMDL require measures to reduce E. coli sources. Efforts to reduce 
E. coli sources are currently in place.  The city of Grand Rapids has implemented their Phase I 
storm water permit (MI0053872).  This permit includes the preparation and implementation of a
storm water management plan (approved September 8, 1998), public education and outreach,
and an illicit discharge elimination program. To further reduce the input of E. coli in Plaster 
Creek, the city of Grand Rapids has begun locating and eliminating illicit discharges within the 
city since the plan was approved. In addition, all known outfalls in the city of Grand Rapids 
drainage system have been cataloged.

The city of Grand Rapids has also been awarded a Clean Michigan Initiative (CMI) grant of
about $75,000 to aid in the investigation of approximately 270 outfalls of various origin within the 
city limits that discharge to Plaster Creek and tributaries (CMI, 2001).  Overall, the city has a 
proactive approach to monitoring water quality.  The city began water quality monitoring in 1969 
and created an Environmental Protection Services Department in 1995.  This department is 
responsible for wastewater collection and treatment, storm water management, and addresses 
other environmental issues that face urban areas. 

The remaining municipalities of Wyoming, Kentwood, East Grand Rapids, Gaines Township, 
Caledonia Township, Ada Township, Grand Rapids Township, and Cascade Township will likely 
be subject to the Phase II storm water permits.  These permits will require activities that reduce 
E. coli inputs through the public education, storm water management plan, and illicit connection 
identification and elimination requirements.

Plaster Creek has an MDEQ approved (November 23, 1999) watershed management plan in 
accordance with the requirements of the CMI Nonpoint Source Pollution Control Grants 
Program (KCDC, 1999).  A CMI grant (tracking code number 1999-0039) was approved by the
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MDEQ for two storm water detention basin retrofit construction projects located in the Plaster 
Creek Watershed: the Wyoming Department of Public Works and the Laraway-Brooklyn
detention basins.  The contract end date for the retrofitting projects is July 2002.  The CMI grant 
amount was for $386,100 with a local match of $128,700 for a project total of $514,800.

Prepared by: Christine Thelen, Aquatic Biologist
Great Lakes and Environmental Assessment Section
Surface Water Quality Division
Michigan Department of Environmental Quality
June 19, 2002
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Table 1. MDEQ E. coli data for Plaster Creek in the greater Grand Rapids area, Kent County
Michigan, 2001.

Sample Location Month Minimum Geometric Mean Maximum # of results

Plaster Creek @ Market St. May 360 433 580 3
June 370 663 1,800 12
July 290 580 860 12

August 400 3,197 560,000 18
September 230 1,149 9,000 24

Plaster Creek @ Godfrey St. May 3,500 4,138 4,500 3
June 300 500 870 12
July 360 629 940 12

August 590 3,561 37,000 18
September 600 3,058 86,000 24

Plaster Creek @ 28th St. May 340 465 590 3
June 10 216 860 12
July 160 707 3,270 12

August 390 2,243 23,300 18
September 510 1,853 58,000 24

Plaster Creek @ Schaffer Ave. (N) May 550 769 1,400 3
June 380 542 810 12
July 190 359 580 12

August 290 1,650 19,900 18
September 380 1,189 6,200 24

Plaster Creek @ Schaffer Ave. (S) May 650 798 900 3
June 420 738 1,500 12
July 150 465 1,000 12

August 420 1,871 32,100 18
September 460 1,583 8,100 24

Plaster Creek @ 44th St. May 610 807 980 3
June 510 680 1,000 12
July 240 661 4,700 12

August 350 1,953 22,600 18
September 440 1,656 5,660 24

Plaster Creek @ 60th St. May 580 706 810 3
June 280 938 1,800 12
July 620 1,788 6,200 12

August 490 4,340 600,000 18
September 500 2,378 720,000 24

Plaster Creek @ 68th St. May 400 467 580 3
June 620 1,454 3,100 12
July 540 1,758 6,910 12

August 460 2,515 30,000 18
September 480 2,016 72,000 24
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Table 1 continued.

Sample Location Month minimum      geometric mean maximum # of results

Tributary to Plaster Creek @ May 430 499 590 3
28th St. June 310 481 710 12

July 390 872 2,600 12
August 300 1,048 29,200 18

September 30 513 15,000 24

Tributary to Plaster Creek 
@ 60th St. May 5,700 5,995 6,300 3

June 1,760 2,945 4,700 12
July 890 2,043 4,700 12

August 1,000 4,713 26,900 18
September 880 6,903 4,700,000 24

Table 2.  Distribution of land for each municipality in the Plaster Creek Watershed.

Municipality Square Miles Percent

City of Grand Rapids 17.6 26
Gaines Township 18.0 26
Kentwood 16.0 23
Wyoming 4.9 7
Grand Rapids Township 4.8 7
Cascade Township 4.4 6
East Grand Rapids 1.8 3
Ada Township 0.6 1
Caledonia Township 0.6 1

TOTAL 68.7 100
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Table 3.  Permitted outfall s in the Plaster Creek Watershed.

PERMIT NO. FACILITY NAME RECEIVING WATERS
Individual NPDES Permits:
MI0001236 Delphi Automotive Systems LLC Plaster Creek
MI0002861 R K Enterprises LLC Plaster Creek
MI0043061 Steelcase Inc -Kentwood Plaster Creek
MI0043877 GM-NAO-Grand Rapids Cole Drain
MI0026069 Grand Rapids WWTP Plaster Creek

     CSO - Ionia Avenue and Stevens Street Silver Creek Drain
     CSO - Alexander Street and Cooper Avenue Silver Creek Drain
     CSO - Alexander Street and Kalamazoo Avenue Silver Creek Drain
     CSO - Stevens Street at Railroad Crossing Silver Creek Drain

General Permits:
MIG080036 Thrifty Petroleum-Wyoming Plaster Creek
MIG080083 Meijer #11-Grand Rapids Ken-O-Sha Creek
MIG080115 Bulk Petroleum-Wyoming Plaster Creek
MIG080172 J & H Oil Co-Wyoming Plaster Creek
MIG080422 Budget Rent -A-Car Systems unnamed trib to Plaster Creek
MIG080985 Bulk Petroleum-Grand Rapids Whiskey Creek
MIG081003 Dale Baker-Service Building Whiskey Creek
MIG250151 Keebler Co Plaster Creek
MIG250152 Blackmer-A Dover Resources Co Plaster Creek
MIG250156 Clarion Technologies Plaster Creek
MIG250271 Yamaha Musical Products Little Plaster Creek

Substantive Requirements Document:
MIU990004 ChemCentral-Grand Rapids SF Cole Drain

Storm Water Permits:
MIR20G102 River City Metal Products Plaster Creek
MI0053937 MDOT - Grand Rapids - MS4 Plaster Creek
MI0053872 Grand Rapids - MS4 Plaster Creek
MIS110038 Burton St Recycling-Supply Co Plaster Creek
MIS110041 Midwest Bumper Co Silver Creek
MIS110042 Grand Rapids Plastics-4220 RBC Plaster Creek
MIS110052 Thompson-McCully Co-Market Co Plaster Creek
MIS110057 Kentwood Packaging-Powder Plaster Creek
MIS110118 Mitco Inc Plaster Creek
MIS110129 P & K Steel Service Inc Plaster Creek
MIS110137 Grand Rapids Carvers Inc Plaster Creek
MIS110283 Wamar Products Inc Plaster Creek
MIS110294 Tabletting Inc Plaster Creek
MIS110296 Starcade Inc Plaster Creek
MIS110297 State Heat Treat-Grand Rapids Plaster Creek
MIS110299 Stagood-Metal Components Inc Plaster Creek
MIS110347 USPS-Wyoming Plaster Creek
MIS110352 Stephenson & Lawyer-GR Plaster Creek
MIS110365 Schupan & Sons Inc-Recycling Plaster Creek
MIS110366 Conway Central Express-Kentwood Plaster Creek
MIS110486 Riviera Tool Company Plaster Creek
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Table 3 continued.

PERMIT NO. FACILITY NAME RECEIVING WATERS
MIS110487 Reliance Finishing Co Plaster Creek
MIS110488 Rapid Die & Engineering Plaster Creek
MIS110491 Price Industries Inc Plaster Creek
MIS110497 Lacks-Brockton Mold Plaster Creek
MIS110504 Michigan Packaging Co Little Plaster Creek
MIS110505 Michigan Colprovia Plaster Creek
MIS110506 Mich Cert Con-Grand Rapids Plaster Creek
MIS110508 Consolidated Rail Corporation Plaster Creek
MIS110515 Lake Mich Packaging Products Plaster Creek
MIS110526 Lily Products of Mich Plaster Creek
MIS110527 Knoll Inc -Grand Rapids Plaster Creek
MIS110529 Kentwood Manufacturing Co Plaster Creek
MIS110530 Key Plastics Inc-GR Plaster Creek
MIS110538 Hill Machinery Co Inc Plaster Creek
MIS110553 BF Goodrich Avionics Sys Inc Plaster Creek
MIS110563 Christopher Metal Fabricating Plaster Creek
MIS110568 Die Dimensions Corp Plaster Creek
MIS110569 Blackmer-A Dover Resources Co Plaster Creek
MIS110570 Cascade Engineering 5141-36 Little Plaster Creek
MIS110572 Helen Inc-Envir Coatings Plaster Creek
MIS110573 Country Fresh Inc Plaster Creek
MIS110574 Dyna Plate Inc Plaster Creek
MIS110577 Hi Tec Laser Die-J-Tec Prod Plaster Creek
MIS110578 Imperial Sheet Metal Plaster Creek
MIS110581 Keebler Co Plaster Creek
MIS110583 Consolidated Metal Prdts Inc Silver Creek Drain
MIS110585 Consumers Concrete-15 Plaster Creek
MIS110586 CSX Transport-Wyoming Yard Plaster Creek
MIS110591 Lacks Ent-Plastic Plate 2 Plaster Creek
MIS110592 Lacks Ent-52nd-Paint East Plaster Creek
MIS110593 Lacks Ent-52nd-Paint West Plaster Creek
MIS110594 Lacks Ent-Barden Assembly Plaster Creek
MIS110595 Lacks Ent-52nd Mold Plaster Creek
MIS110596 Lacks Ent-Airlane Plant Plaster Creek
MIS110597 Lacks Ent-Distribution Center Plaster Creek
MIS110599 Interface AR-32nd Street Whiskey Creek
MIS110601 Meridian Auto-GR-Plt 1 Plaster Creek
MIS110602 Meridian Auto-GR-Plt 4 & 5 Plaster Creek
MIS110603 Meridian Auto-GR-Plt 7 Plaster Creek
MIS110607 Allied Finishing Inc Plaster Creek
MIS110613 American Litho-Inc Plaster Creek
MIS110616 Adac Plastics Inc-GR Plaster Creek
MIS110618 Autocam Corporation Plaster Creek
MIS110621 Advance Packaging Corp Plaster Creek
MIS110626 Amerikam Plaster Creek
MIS110630 A & K Finishing-Danvers Plaster Creek
MIS110631 A & K Finishing-Donker Plaster Creek
MIS110658 Electro Chem Finish Co-44th Plaster Creek
MIS110660 Detroit Diesel Remanufacturing Plaster Creek
MIS110673 Smith Industries Inc -Patterson Plaster Creek
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Table 3 continued.

PERMIT NO. FACILITY NAME RECEIVING WATERS
MIS110703 MC Van Kampen Trucking Plaster Creek
MIS110707 Modular Transportation-Mart Plaster Creek
MIS110709 Lacks Ent-Airwest Mold Plaster Creek
MIS110751 Venture Grand Rapids Plaster Creek
MIS110778 Reliance Plastisol Coating Co Plaster Creek
MIS110802 Diecraft-GR Plaster Creek
MIS110818 Paladin Ind Inc Plaster Creek
MIS110820 Parker Motor Freight Inc Plaster Creek
MIS110823 Team Industries Plaster Creek
MIS110825 Fki Indust-Keeler Die Cast Silver Creek Drain
MIS110827 Plastic Mold Technology Inc Plaster Creek
MIS110829 Yamaha Musical Products Little Plaster Creek
MIS110840 M & E Manufacturing Plaster Creek
MIS110848 Grand Rapids Plastics-4050 RBC Plaster Creek
MIS110850 MacDonalds Ind-44th St Plaster Creek
MIS110894 American Metal & Plastics Plaster Creek
MIS110945 Master Finish Company Plaster Creek
MIS111015 Development-GR Plaster Creek
MIS111017 Dieline-GR Plaster Creek
MIS111028 Magic Finishing Company Plaster Creek
MIS111048 Bishop Distributing Co Plaster Creek
MIS111058 Eerdmans Printing Co Plaster Creek
MIS111078 Steeltech Ltd Silver Creek Drain
MIS111080 Davidson Plyforms Inc Plaster Creek
MIS111104 Towne Air Freight Inc Plaster Creek
MIS111105 Beverlin Manufacturing Corp Plaster Creek
MIS111106 Cascade Engineering 4950-37 Little Plaster Creek
MIS111110 Magna-Lakeland Plaster Creek
MIS111111 CSX Transport-BIDS GR Plaster Creek
MIS111119 Federal Express-GRRA Plaster Creek
MIS111137 Michigan Wheel Corp Plaster Creek
MIS111190 Lacks Airlane Campus Plaster Creek
MIS111191 Lacks Brockton Campus Plaster Creek
MIS111192 Lacks 52nd Campus Plaster Creek
MIS111193 Lacks Barden Campus Plaster Creek



18

Table 4.  Allowable E. coli concentrations by month in the Plaster Creek Watershed.

May June July August September October

130 130 130 130 130 130

Table 5. Plaster Creek average flows (cfs) at the confluence with the Grand River.

May June July August September October

39 27 21 18 18 22
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Appendix 1. MDEQ E. coli monitoring data for Plaster Creek, greater Grand Rapids area, 2001. Data are 
presented downstream to upstream, followed by tributaries.

Plaster Creek Plaster Creek Plaster Creek Plaster Creek Plaster Creek 
@ Market St. @ Godfrey St. @ 28th St. @ Schaffer Ave. (N) @ Schaffer Ave. (S) Weather data

PC-1A PC-2A PC-4A PC-5A PC-6A

5/31/2001 5/31/2001 5/31/2001 5/31/2001 5/31/2001 Sunny, cool
390 4500 590 1400 650
580 3500 340 550 900
360 4500 500 590 870

6/7/2001 6/7/2001 6/7/2001 6/7/2001 6/7/2001 Partly sunny, mild
530 550 380 380 420
720 480 50 460 530
960 520 270 380 720

6/14/2001 6/14/2001 6/14/2001 6/14/2001 6/14/2001 Partly cloudy, hot, 
430 300 490 570 690 humid
370 450 390 810 620
600 430 330 590 580

6/21/2001 6/21/2001 6/21/2001 6/21/2001 6/21/2001 Partly cloudy, cool,
460 410 10 590 730 mild
410 310 510 450 560
390 510 560 700 690

6/27/2001 6/27/2001 6/27/2001 6/27/2001 6/27/2001 Partly cloudy, mild
1800 780 <10 530 1300
1300 700 1300 560 1200
1200 870 860 640 1500

7/6/2001 7/6/2001 7/6/2001 7/6/2001 7/6/2001 Clear and cool
710 600 2400 350 470
860 600 2600 400 460
790 380 160 450 470

7/13/2001 7/13/2001 7/13/2001 7/13/2001 7/13/2001 Clear, mild
290 380 440 260 1000
310 360 880 330 990
430 410 110 440 980

7/20/2001 7/20/2001 7/20/2001 7/20/2001 7/20/2001 Partly cloudy, warm
720 880 3270 190 170 and humid
590 820 380 250 150
680 940 2660 230 240

7/27/2001 7/27/2001 7/27/2001 7/27/2001 7/27/2001 Sunny, 65o F
660 880 290 580 670
630 920 530 540 450
650 910 720 560 560

8/3/2001 8/3/2001 8/3/2001 8/3/2001 8/3/2001 sunny, clear, 80o F
400 4000 1100 450 420
500 4500 700 470 450
580 4500 500 290 440

8/10/2001 8/10/2001 8/10/2001 8/10/2001 8/10/2001 Partly cloudy, mild
500000 15100 23300 18900 32100 heavy rain last 
560000 37000 19600 19900 22700 night
31900 36400 16000 19700 24800

8/17/2001 8/17/2001 8/17/2001 8/17/2001 8/17/2001 Mostly cloudy, mild
700 650 810 530 490
630 590 800 510 590
600 620 780 500 520

8/24/2001 8/24/2001 8/24/2001 8/24/2001 8/24/2001 Overcast, mild
5100 4700 3800 3500 3600
4600 4600 4200 3400 3500
4200 4300 3700 2800 3800

8/29/2001 8/29/2001 8/29/2001 8/29/2001 8/29/2001 Clear, mild
600 910 400 350 500
490 900 390 440 550
470 880 410 390 520

8/31/2001 8/31/2001 8/31/2001 8/31/2001 8/31/2001 Partly cloudy, mild
6500 6500 7400 4200 4100
7500 7400 7400 3900 3900
6700 6700 7000 4100 3200
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Appendix 1 continued.

Plaster Creek Plaster Creek Plaster Creek Plaster Creek Plaster Creek 
@ Market St. @ Godfrey St. @ 28th St. @ Schaffer Ave. (N) @ Schaffer Ave. (S) Weather data

PC-1A PC-2A PC-4A PC-5A PC-6A

9/5/2001 9/5/2001 9/5/2001 9/5/2001 9/5/2001 Clear, mild
420 1000 1500 1100 900
600 980 770 900 900
480 810 780 1100 900

9/7/2001 9/7/2001 9/7/2001 9/7/2001 9/7/2001 Overcast, warm, rain
8700 86000 58000 6200 8100
2880 59000 26000 5590 6380
9000 60000 32000 5060 5160

9/11/2001 9/11/2001 9/11/2001 9/11/2001 9/11/2001 Clear, 62o F
7900 7500 4000 3400 7600
7300 7100 3900 2300 3300
7400 8000 6200 4200 3200

9/14/2001 9/14/2001 9/14/2001 9/14/2001 9/14/2001 Clear, cool
440 790 560 400 550
400 820 510 420 500
390 840 550 410 460

9/18/2001 9/18/2001 9/18/2001 9/18/2001 9/18/2001 Clear, mild
280 4400 810 400 920
290 4400 560 380 920
230 3300 800 410 910

9/20/2001 9/20/2001 9/20/2001 9/20/2001 9/20/2001 Overcast, cool
880 1300 990 910 900
900 1450 970 920 890
920 1400 960 910 930

9/26/2001 9/26/2001 9/26/2001 9/26/2001 9/26/2001 Overcast, rainy, mild
2700 5000 2300 1900 2400
3000 5000 2400 1000 2200
2300 6000 2300 700 2200

9/28/2001 9/28/2001 9/28/2001 9/28/2001 9/28/2001 Overcast, cool
430 600 900 1600 1700
570 650 1070 1400 2300
570 810 1000 1040 1200
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Appendix 1 continued.

Plaster Creek Plaster Creek Plaster Creek Trib. to Plaster Creek Trib. to Plaster Creek 
@ 44th St. @ 60th St. @ 68th St. @ 28th St. @ 60th St. Weather data

PC-7A PC-9A PC-10A PC-3A PC-8A

5/31/2001 5/31/2001 5/31/2001 5/31/2001 5/31/2001 Sunny, cool
980 810 580 430 5700
610 750 440 590 6000
880 580 400 490 6300

6/7/2001 6/7/2001 6/7/2001 6/7/2001 6/7/2001 Partly sunny, mild
510 460 730 530 3600
600 640 970 600 4500
580 610 620 540 4300

6/14/2001 6/14/2001 6/14/2001 6/14/2001 6/14/2001 Partly cloudy, hot, 
680 1250 2220 570 2150 humid
640 1330 2550 460 2210
590 1020 2400 310 2250

6/21/2001 6/21/2001 6/21/2001 6/21/2001 6/21/2001 Partly cloudy, cool,
810 1170 1140 320 1800 mild
670 280 1470 330 1900
680 1110 800 340 1760

6/27/2001 6/27/2001 6/27/2001 6/27/2001 6/27/2001 Partly cloudy, mild
770 1300 3100 650 4700
750 1800 2000 670 4700
1000 1800 1800 710 4300

7/6/2001 7/6/2001 7/6/2001 7/6/2001 7/6/2001 Clear and cool
2610 3000 3700 2600 4500
1130 3000 3700 1500 4570
4700 3520 3500 2400 4700

7/13/2001 7/13/2001 7/13/2001 7/13/2001 7/13/2001 Clear, mild
320 810 680 400 900
280 790 700 390 890
240 880 650 420 900

7/20/2001 7/20/2001 7/20/2001 7/20/2001 7/20/2001 Partly cloudy, warm
610 6200 6910 1560 2800 and humid
470 4930 6840 1490 3240
450 5840 6860 1520 2930

7/27/2001 7/27/2001 7/27/2001 7/27/2001 7/27/2001 Sunny, 65o F
530 620 590 430 1280
610 710 540 450 1360
560 760 570 460 1640

8/3/2001 8/3/2001 8/3/2001 8/3/2001 8/3/2001 Sunny, clear, 80o F
680 1200 1300 450 1700
1000 800 1300 500 1700
1200 900 2400 300 1500

8/10/2001 8/10/2001 8/10/2001 8/10/2001 8/10/2001 Partly cloudy, mild
17000 400000 13600 29200 26900 heavy rain last 
20700 430000 19200 11600 21800 night
22600 600000 12100 11800 25700

8/17/2001 8/17/2001 8/17/2001 8/17/2001 8/17/2001 Mostly cloudy, mild
600 900 880 500 1200
560 960 920 450 1100
700 990 900 350 1000

8/24/2001 8/24/2001 8/24/2001 8/24/2001 8/24/2001 Overcast, mild
3400 1240 1030 510 4400
3700 1270 990 460 4700
3500 1160 970 490 4500

8/29/2001 8/29/2001 8/29/2001 8/29/2001 8/29/2001 Clear, mild
470 490 460 380 2300
520 620 530 420 2420
350 590 600 370 2400

8/31/2001 8/31/2001 8/31/2001 8/31/2001 8/31/2001 Partly cloudy, mild
3100 19000 21000 2500 19000
3100 30000 30000 2600 25000
3100 21000 19000 2500 25800
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Appendix 1 continued.

Plaster Creek Plaster Creek Plaster Creek Trib. to Plaster Creek Trib. to Plaster Creek 
@ 44th St. @ 60th St. @ 68th St. @ 28th St. @ 60th St. Weather data

PC-7A PC-9A PC-10A PC-3A PC-8A

9/5/2001 9/5/2001 9/5/2001 9/5/2001 9/5/2001 Clear, mild
830 1730 3300 310 2900
900 1100 3000 300 2500
930 1100 3800 260 2100

9/7/2001 9/7/2001 9/7/2001 9/7/2001 9/7/2001 Overcast, warm, 
5270 51000 23000 10600 4300000 rain
3990 720000 65000 15000 3800000
5660 530000 72000 1900 4700000

9/11/2001 9/11/2001 9/11/2001 9/11/2001 9/11/2001 Clear, 62o F
3300 3400 610 360 6300
4200 2300 600 280 6500
4300 4100 590 220 6600

9/14/2001 9/14/2001 9/14/2001 9/14/2001 9/14/2001 Clear, cool
440 520 510 230 880
500 500 480 250 900
520 510 490 330 920

9/18/2001 9/18/2001 9/18/2001 9/18/2001 9/18/2001 Clear, mild
1010 660 560 180 4500
1010 640 500 210 4400
910 620 450 30 4500

9/20/2001 9/20/2001 9/20/2001 9/20/2001 9/20/2001 Overcast, cool
2410 2220 1010 950 2600
2350 1980 990 910 2300
3110 2110 1000 890 990

9/26/2001 9/26/2001 9/26/2001 9/26/2001 9/26/2001 Overcast, rainy,
2400 1600 3500 1900 1600 mild
1800 2400 3500 1600 2100
1800 2100 7200 2300 2300

9/28/2001 9/28/2001 9/28/2001 9/28/2001 9/28/2001 Overcast, cool
1400 690 2600 280 5400
1000 680 2300 130 5000
1800 670 2900 160 5400
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Michigan Department of Environmental Quality 
Surface Water Quality Division 

July 2002 

Total Maximum Daily Load for Biota 
for Plaster Creek 

Kent County, Michigan 

Introduction: Section 303(d) of the federal Clean Water Act (CWA) and the United States 
Environmental Protection Agency’s (USEPA’s) Water Quality Planning and Management 
Regulations (Title 40 of the Code of Federal Regulations, Part 130) require states to develop 
Total Maximum Daily Loads (TMDLs) for waterbodies that are not meeting Water Quality 
Standards (WQS).  The TMDL process establishes the allowable loadings of a pollutant to a 
waterbody based on the relationship between pollutant sources and in-stream water quality 
conditions.  TMDLs provide states a basis for determining the pollutant reduction necessary 
from both point and/or nonpoint sources to maintain and/or restore the quality of their water 
resources.  The purpose of this TMDL is to identify an appropriate reduction in sediment 
loadings from existing sources in the Plaster Creek Watershed that will result in WQS 
attainment. 

Problem Statement: The TMDL reach of the Plaster Creek, a warmwater designated 
waterbody, is located in Kent County and extends from the Grand River confluence at Market 
Street upstream to its headwaters located upstream of the community of Dutton (Figure 1).  The 
TMDL reach is about 12 miles in length.  It is identified in the year 2002 Section 303(d) report 
(Creal, W. and J. Wuycheck, 2002) as follows: 

PLASTER CREEK WBID# 082806H
County: KENT HUC: 4050006 Size:  12 M
Location: Grand River confluence u/s to Dutton Park (Hanna Lake Avenue and 76thStreet).

Problem: Fish and macroinvertebrate communities rated poor;  Pathogens (Rule 100).
TMDL Year(s): 2002 RF3RchID: 4050006  10

The pathogen problem has been addressed in a separate TMDL (Thelen, 2002).   

The impaired designated uses include aquatic life.  Biological assessments of Plaster Creek, 
since 1977 (Sylvester, 1978), have indicated poor biological communities downstream of  
Breton Avenue (Figure 1).  Using the Great Lakes and Environmental Assessment Section’s 
Procedure 51 (Michigan Department of Environmental Quality (MDEQ), 1997 and 1998), a 
biological community and habitat quality assessment was conducted during a June 29, 2001 
survey of Plaster Creek (Wuycheck, 2002).  The macroinvertebrate community continued to be 
characterized as poor based on scores of -7 and -5 at 68th Street and Godfrey Avenue, 
respectively.  

The low scores observed were attributable to impaired habitat quality as affected by elevated 
siltation and sedimentation that coated and obscured surfaces of larger substrate (e.g., logs, 
gravel, and cobble) suitable for macroinvertebrate colonization.   This condition is commonly 
referred to as “embeddedness.” 

Excessive erosion and runoff contribute to elevated runoff volumes and runoff rates resulting in 
flashy flow conditions.  These factors result in stream bank erosion, siltation, and sedimentation 
of desirable habitat.  The June 2001 habitat assessment scores ranged from 38 (fair) at  
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68th Street to 81 (good) at Godfrey Avenue.  A habitat score range of 35 to 70 defines a fair 
rating; however, habitat with scores in the lower end of this range will not support acceptable 
macroinvertebrate communities.  Expectations are that with continued, excessive sediment 
additions and hydrologic loadings, the impaired reach will continue to not support its warmwater 
aquatic life designated use.  Reductions in runoff rates and sediment loads from controllable 
upland sources and reduced stream bank erosion are necessary to reduce impacts on the 
aquatic life.   

Numeric Targets: The impaired designated use for Plaster Creek is aquatic life.  Michigan’s 
WQS require, as a minimum, the protection of a variety of designated uses, including aquatic 
life (Rule 100 (1)(f) - Other indigenous aquatic life and wildlife).  Since the biota in Plaster Creek 
are impacted due to habitat loss by excessive sedimentation, achievement of WQS for the 
aquatic life designated use is to be demonstrated via assessments of the integrity of the 
macroinvertebrate community and habitat quality. 

The “primary” numeric targets involve the use of Michigan’s biological community and habitat 
quality assessment Procedure 51.  The biota TMDL target is to achieve a macroinvertebrate 
community with an acceptable, reproducible score equal to or greater than -4.  The 
macroinvertebrate community scores will be evaluated based on a minimum of two Procedure 
51 biological assessments conducted in two consecutive years following the implementation of 
Best Management Practices (BMPs) to minimize sediment loadings to the subject TMDL reach. 

A stream habitat quality assessment will also be used.  A habitat quality score of 65 
(approaching the upper end of the fair habitat score range of 35 to 70) has been established as 
the target for the habitat quality.  This represents a 70% increase over the June 2001 survey’s 
lowest score of 38, which approaches the lower end of the fair habitat score range.  The habitat 
assessment target score of 65 will be used to represent adequate control of anthropogenic 
sediment sources so as to improve habitat quality and the biological community.  This targeted 
score is closely associated with macroinvertebrate community scores of -3 or greater, providing 
results better than a minimally acceptable value of -4.  This level of conservation is appropriately 
high enough to minimize both temporal and spatial variability within the watershed and buffer 
variability within the macroinvertebrate and habitat assessment protocol itself. 

A “secondary” numeric target for total suspended solids (TSS) will be used to further assess 
improvements in Plaster Creek.  The secondary target goal is represented by a mean annual, 
in-stream TSS concentration of 30 milligrams per liter (mg/l).  This secondary numeric target 
may be overridden by achievement of the biological and habitat numeric targets.  However, if 
the TSS numeric target is achieved but the biota or habitat numeric targets are not achieved, 
then the TSS target may have to be reevaluated.  Achievement of the secondary numeric target 
will help guide proper control over nonpoint sources of excessive suspended solids loadings 
from runoff, as well as the runoff discharge rates and instantaneous runoff volumes that affect 
increased stream flow instability, stream bank erosion, and increased suspended solids 
concentrations.   

The mean annual target concentration of 30 mg/l TSS is based on a review of existing 
conditions and published literature on the effects of TSS.  Vohs et al. (1993) indicated that 
chemically inert suspended solids of 100 mg/l appears to separate those streams with a fish 
population from those without. The European Inland Fisheries Advisory Commission (EFIAC) 
stated that, in the absence of other pollution, a fishery would not be harmed at suspended solids 
concentrations less than 25 mg/l.  Good to moderate fisheries can be found at 25 to 80 mg/l 
suspended solids, good fisheries were unlikely to be found at 80 to 400 mg/l, while only poor 
fisheries would be found at 400 mg/l (Alabaster, 1972).  Decreases were demonstrated in the 
standing crop of both fish and macroinvertebrates in an area receiving suspended solids 
loadings of no more than 40 mg/l (Gammon, 1970).   
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Water quality criteria for suspended solids (finely divided solids) may be represented by the 
following categories: 

Optimum                = < 25 mg/l 
 Good to Moderate    = >25 to 80 mg/l 
 Less than moderate = >80 to 400 mg/l 
 Poor                      = >400 mg/l 

Based on the available TSS data for Plaster Creek, the TSS annual mean is generally 40 to  
50 mg/l.  This level is associated with poor biota.  Since the TMDL purpose is to restore the 
biological community to an acceptable condition and attain WQS, a value of 30 mg/l, as a mean 
annual TSS target, was chosen for Plaster Creek. 

Overall, the secondary target of 30 mg/l TSS (as a mean annual value) is intended to evaluate 
solids loading effects and assist in orienting and focusing corrective actions for source 
reductions.  Additional TSS targets, based on flow related considerations, may be developed as 
additional data on Plaster Creek becomes available. 

Source Assessment:  A source characterization survey of the subject reach was conducted 
during the June 29, 2001 biological assessment to better define and document soil erosion sites 
throughout the riparian zone of the TMDL reach.  Visual assessments were made in portions of 
the 12-mile river reach that extends from the Grand River confluence upstream to 76th Street. 

From the Grand River confluence, progressing upstream residential, industrial, commercial, and 
suburban development and, ultimately, agricultural land use dominate the landscape (Figure 2).  
Development within a watershed alters its hydrologic characteristics (Fonger and Fulcher, 
2001).  Typically, such development and associated land use modification practices increase 
rapid precipitation runoff and suspended solids loads to surface waters in a watershed.  
Substantive reductions in vegetative riparian zones in the upper watershed of Plaster Creek and 
the extensive use of structural features, including paved impervious surface areas (e.g., roads 
and parking lots), curb and gutter, and numerous direct storm sewer discharges, dominate 
portions of the landscape and contribute to rapid precipitation runoff rates to Plaster Creek.   
This condition fosters stream bank erosion, unstable flow conditions, and sedimentation of 
desirable habitat in Plaster Creek.  Therefore, the nonpoint sources of sediment loadings to 
Plaster Creek are primarily attributable to periodic erosion and runoff from urban, residential, 
industrial, commercial, suburban, and farmland dominated land uses in the watershed.   

Table 1 provides available information that was used to characterize and estimate Plaster Creek 
loadings of TSS from nonpoint sources at a point just upstream from the Grand River 
confluence (Market Street).  An estimated TSS loading of about 3,352,525 pounds/year is 
based on a grand mean TSS concentration of 50 mg/l and a grand mean monthly flow of  
22 million gallons per day (mgd) (33 cfs).   

Of the permitted sources of TSS to Plaster Creek, 5 are for facilities with individual National 
Pollutant Discharge Elimination System (NPDES) permits (one of which includes several 
combined sewer overflows (CSOs)); 11 facilities are covered by general permits; and numerous 
(104) storm water permits are associated, primarily, with facilities involving industries (Table 2).   

Collectively, the 5 facilities with individual NPDES permits have a combined daily maximum 
allowable discharge volume (design flows) of over 3.5 mgd.  Two of the facilities (R.K. 
Enterprises - MI0002861 and SteelCase Inc./Kentwood - MI0043061) have daily maximum TSS 
limits of 30 and 50 mg/l, respectively.  A worst-case estimate of TSS loadings for these 5 
facilities (excluding the Grand Rapids WWTP emergency release Outfall 002) was made  
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assuming a TSS monthly average concentration of 30 mg/l for all of the facilities (Table 3).  The 
loadings estimate for the R.K. Enterprises facility was estimated using an assumed worst-case 
discharge of 0.25 mgd since they are authorized to discharge an unspecified volume of 
discharge.  The estimated annual total loading from the 4 facilities is 421,593 pounds.   

The 11 facilities with general discharge permits are not required to measure TSS.  However, an 
estimate with an assumed monthly mean of 30 mg/l TSS and a total design discharge (for the 
11 facilities) of about 1.17 mgd equals 293 pounds/day or 106,976 pounds/year (Table 3).  The 
sum of estimated TSS loadings from the facilities with the individual NPDES permits and 
general permits represents 528,560 pounds/year.  When compared to nonpoint source loadings, 
the solids loadings from the individual NPDES permitted sources are a minor source of solids to 
Plaster Creek.  The overall TSS loadings effect on stream conditions from these point sources 
are lessened also because the discharges are widely distributed throughout the watershed 
(Figure 3). 

Four CSO discharges to Silver Creek Drain (tributary to Plaster Creek) are scheduled to be 
eliminated as part of the Grand Rapids Phase 1 Municipal Storm Sewer Separation program by 
the year 2019 and are not considered into the total loadings estimate.  The Silver Creek 
confluence with Plaster Creek is located about 1.25 miles upstream from the Grand River 
confluence. 

In summary, excessive sedimentation of Plaster Creek is primarily associated with elevated 
levels of soil erosion from land development activities and stream bank erosion due to the 
erosive effects of excessive runoff rates.  Upland development has disrupted the “natural” 
hydrology of Plaster Creek throughout the watershed resulting in erosive, flashy flows following 
precipitation/runoff events.  These alterations to the Plaster Creek Watershed have destabilized 
stream banks, increased sediment loadings, and reduced or eliminated desirable fish and 
macroinvertebrate habitat.    

Linkage Analysis: A suitable method used to develop a TMDL that addresses the severity of 
the impacts of sedimentation to a biological community is to measure sediment impacts on 
stable, colonizable substrates in the stream channel and the associated changes in the 
biological community.   

Increased siltation and embeddedness of colonizable substrates resulting from excessive 
sedimentation has been demonstrated to impair the biological integrity of rivers (Waters, 1995) 
by obscuring or reducing the suitability of colonizable or useable substrate by stream biota.  
With a reduction in sedimentation, the macroinvertebrate community typically responds with an 
increase in species diversity and an increase in the number of individuals of each species.  This 
commonly results from increased habitat diversity as sedimentation rates decline.  As a result, 
the Procedure 51 assessment scores and ratings for quality of the macroinvertebrate 
community and habitat are expected to increase as sedimentation rates decline, embeddedness 
decreases, and habitat diversity increases.  These latter characteristics will serve to 
demonstrate improvement in habitat conditions, WQS attainment, and overall stream quality, as 
expressed through an acceptably rated biological community. 

TMDL Development: The TMDL represents the maximum loading that can be assimilated by a 
waterbody while still achieving WQS.  Because the biotic community has been impaired by 
excessive sedimentation and flow instability, this TMDL will be based on the response of the 
macroinvertebrate community to the reduction of sedimentation.  The TMDL is based on 
reducing sediment loads throughout the watershed to a level that supports a biological 
community of the stream that meets WQS.  Using the metrics from Procedure 51, a numeric 
score of -4 for a macroinvertebrate community and a habitat score of 65 will serve as the 
primary targets for this biota TMDL.  



5

Concurrent with the selection of numeric endpoints, TMDL development also defines the 
environmental conditions that will be used when defining allowable levels.  Some TMDLs are 
designed around the concept of “critical condition.”  A “critical condition” is defined as the set of 
environmental conditions that, if controls are designed to protect, will ensure attainment of 
objectives for all other important conditions.  For example, the critical conditions for the control 
of point sources in Michigan are provided in R 323.1082 and 323.1090 of Michigan’s WQS.  In 
general, the lowest monthly 95% exceedance flow for a stream is used to establish effluent 
limits for point sources.  However, the primary sediment inputs to Plaster Creek are attributable 
to wet weather driven nonpoint source discharges.  As such, there are is no single condition that 
is protective for all conditions.  For these sources, there are a number of different allowable 
loads that will ensure compliance, as long as they are distributed properly throughout the 
watershed.  For this TMDL, the monthly mean flows for Plaster Creek were used to develop 
secondary TSS allocations. 

The secondary target of 30 mg/l TSS was used to develop a secondary TMDL loading goal for 
TSS.  Based on this TSS target for Plaster Creek at Market Street and the monthly mean flows 
and facility flows given in Tables 1 and 3, the secondary TMDL for TSS is 2,540,075 
pounds/year. 

Allocations: TMDLs are comprised of the sum of individual waste load allocations (WLAs) for 
point sources and load allocations (LAs) for nonpoint sources and natural background levels.  A 
margin of safety (MOS), either implicit or explicit, is also a component and accounts for 
uncertainty in the relationship between pollutant loads and the quality of the receiving waters.  
Conceptually, this relationship is defined by the equation:   

TMDL = WLAs + LAs + MOS 

The acronym TMDL refers to a maximum loading of a pollutant or stressor that can be 
discharged to a receiving water and still meet WQS.  The overall loading capacity is 
subsequently allocated into the TMDL components of WLAs for point sources, LAs for nonpoint 
sources, and the MOS. 

WLA: The permitted point source loading of TSS to Plaster Creek is estimated at 528,560 
pounds/year.  This represents approximately 21% of the TSS TMDL for Plaster Creek.  This 
level of loading from the point sources was considered acceptable and was established as the 
WLA.  For point sources, the receiving stream design flow equals the lowest 95% exceedance 
flow.  However, it is proposed that any TSS limits in NPDES permits be established at the target 
of 30 mg/l, which then makes it unnecessary to consider mixing zone scenarios.  The WLA is 
considered controllable through the existing NPDES permit requirements.    

LA: The LA defines the loading capacity for a pollutant that is nonpoint in origin, including 
natural background sources and storm sewers.  The nonpoint sources of sediment loadings to 
Plaster Creek are attributable to erosion and runoff from urban, residential, industrial, 
commercial, suburban, and farmland dominated land uses in the watershed.   

As given above, the TSS TMDL for Plaster Creek equates to 2,540,075 pounds/year.  If 21% 
(528,560 pounds/year) is allocated as the WLA, then 2,011,515 pounds/year is available for the 
LA.  To achieve the LA, a 40% reduction in nonpoint source sediment loading is necessary. 

MOS: The MOS in a TMDL is used, in part, to account for variability of source inputs to the 
system and is either implicit or explicit.  An MOS is implicit for a biota TMDL because the quality 
of the biological community, its integrity, and overall composition represent an integration of the 
effects of the spatial and temporal variability in sediment loadings in the aquatic environment.  
For comparison of survey assessment results experienced in June 2001, follow-up biological 



6

and habitat assessments will be conducted during the June through August timeframe, during 
stable flow conditions.  The results collected will best reflect an MOS that is implicit and express 
an integration of the effects of the variability in sediment loadings in the aquatic environment 
and minimize seasonal variability. 

Seasonality:  Seasonality is addressed in the TMDL in terms of sampling periods for 
macroinvertebrates.  To minimize temporal variability in the biological community, sampling will 
be conducted during the June through August period each year during stable flow conditions. 

Monitoring Plan: Monitoring will be conducted by the MDEQ to assess progress towards 
meeting the biota TMDL targets, following implementation of applicable BMPs and control 
measures.  Subsequently, annual sampling of the macroinvertebrate community and habitat 
quality at Godfrey Avenue, Eastern Avenue, and 68th Street, as a minimum, will be conducted 
until assessment results from two consecutive years demonstrate attainment of TMDL targets at 
these sites.  For best comparative purposes, follow-up biological and habitat assessments will 
be conducted in a June to August timeframe, during stable flow conditions.  Every effort will be 
made to sample during similar stream conditions and assess the same sampling locations.   

Once the BMPs are in place to minimize the effects of runoff and flashy conditions that exist in 
Plaster Creek, stream flow and suspended solids sampling can be implemented so as to 
measure progress towards the secondary numeric target of 30 mg/l as a mean annual TSS 
value.   Multiple sampling during critical high flow events, as well as low flow events, needs to 
be assessed to better estimate TSS loads in Plaster Creek. 

Reasonable Assurance:  The focus of the actions to protect Plaster Creek is directed towards 
installing BMPs and other control measures to reduce and minimize nonpoint source sediment 
loadings and excessive runoff discharge rates to the TMDL reach of Plaster Creek.  The former 
action is to reduce sedimentation impacts, the latter to minimize the erosive effects to the 
stream.  Overall, control measures include:  CSO elimination, individual and general NPDES 
permit limits, storm water permits that include BMPs, and BMPS for areas not under any permit. 

For the WLA, existing NPDES permit requirements will be adequate to meet the target.   

Storm water permits, pursuant to the Natural Resources and Environmental Protection Act, 
1994 PA 451, as amended, require the collective units of government within a watershed to 
development a watershed management plan that includes the detailing of short- and long-term 
goals and attainment actions; public education plans; illicit discharge elimination plans; and the 
development, by each local unit of government within the Plaster Creek Watershed, of their 
individual storm water prevention plans.   

Plaster Creek has an MDEQ approved (November 23, 1999) watershed management plan in 
accordance with the requirements of the Clean Michigan Initiative (CMI) Nonpoint Source 
Pollution Control Grants Program (KCDC, 1999).  A CMI grant was approved by the MDEQ for 
two storm water detention basin retrofit construction projects located in the Plaster Creek 
Watershed:  the Wyoming Department of Public Works and the Laraway-Brooklyn detention 
basins.  The contract end date for the retrofitting projects is July 2002.  The CMI grant amount 
was for $386,100 with local match of $128,700 ($514,800 total). 

MDEQ district staff will continue to work with and assist interest groups in the Plaster Creek 
Watershed.  The purpose is to assist in defining and designing approvable actions and 
programs that assess, develop, plan, and implement BMPs and control measures that best 
minimize or prevent soil erosion and excessive runoff rates to the Plaster Creek Watershed.   
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The MDEQ’s Guidebook of BMPs for Michigan Watersheds (Peterson et al., 1993, as modified) 
can be used to develop BMP elements that should include: 

• Upgrade and maintain the current vegetative riparian zone to reduce soil erosion and 
loadings to the Plaster Creek from farmland, subdivision, and urban sources.  BMPs 
need to be employed within the riparian zone adjacent to the farmland to minimize the 
loss, through erosion and direct runoff, thereby minimizing habitat impairment of the 
Plaster Creek and preserving farmland soils.  

• Implementation of BMPs in the storm water permits program that reduce sediment 
loadings and moderate runoff release rates and excessive runoff to the Plaster Creek 
Watershed are expected to improve and protect designated use support throughout the 
watershed.  The goals are for reduced solids loadings and greater flow stability 
throughout the watershed so that WQS are restored and protected.  Recent guidance 
regarding runoff detention and stream protection is provided by Fongers and Fulcher, 
2001.  

MDEQ approval of BMPs and implementation plans will be required prior to implementation of 
proposed structural improvements. 

Prepared By:  John Wuycheck 
Great Lakes and Environmental Assessment Section 
Surface Water Quality Division 

 Michigan Department of Environmental Quality 
July 23, 2002 
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Table 2.  Permitted Outfalls to the Plaster Creek Watershed.    
Source: MDEQ/SWQD’s NPDES Permit Management System (NMS).  

PERMIT NUMBER FACILITY NAME RECEIVING WATERS 
Individual NPDES Permits: 
MI0001236 Delphi Automotive Systems LLC Plaster Creek 
MI0002861 R K Enterprises LLC Plaster Creek 
MI0043061 SteelCase Inc-Kentwood Plaster Creek 
MI0043877 GM-NAO-Grand Rapids Cole Drain 
MI0026069 Grand Rapids WWTP (Emergency Outfall 002) Plaster Creek/Silver Creek Drain 

Ionia Avenue and Stevens Street CSO Silver Creek Drain 
Alexander Street and Cooper Avenue CSO Silver Creek Drain 
Alexander Street and Kalamazoo Avenue CSO Silver Creek Drain 
Stevens Street at Railroad Crossing CSO Silver Creek Drain 

General Permits: 
MIG080036 Thrifty Petroleum-Wyoming Plaster Creek 
MIG080083 Meijer #11-Grand Rapids Ken-O-Sha Creek 
MIG080115 Bulk Petroleum-Wyoming Plaster Creek 
MIG080172 J & H Oil Co-Wyoming Plaster Creek 
MIG080422 Budget Rent-A-Car Systems unnamed tributary to Plaster Creek 
MIG080985 Bulk Petroleum-Grand Rapids Whiskey Creek 
MIG081003 Dale Baker-Service Building Whiskey Creek 
MIG250151 Keebler Co Plaster Creek 
MIG250152 Blackmer-A Dover Resources Co Plaster Creek 
MIG250156 Clarion Technologies Plaster Creek 
MIG250271 Yamaha Musical Products Little Plaster Creek 

Substantive Requirements Document: 
MIU990004 ChemCentral-Grand Rapids SF Cole Drain 

Storm Water Permits: 
MIR20G102 River City Metal Products Plaster Creek 
MI0053937 MDOT - Grand Rapids - MS4 Plaster Creek 
MI0053872 Grand Rapids - MS4 Plaster Creek 
MIS110038 Burton St Recycling-Supply Co Plaster Creek 
MIS110041 Midwest Bumper Co Silver Creek 
MIS110042 Grand Rapids Plastics-4220 RBC Plaster Creek 
MIS110052 Thompson-McCully Co-Market Co Plaster Creek 
MIS110057 Kentwood Packaging-Powder Plaster Creek 
MIS110118 Mitco Inc Plaster Creek 
MIS110129 P & K Steel Service Inc Plaster Creek 
MIS110137 Grand Rapids Carvers Inc Plaster Creek 
MIS110283 Wamar Products Inc Plaster Creek 
MIS110294 Tabletting Inc Plaster Creek 
MIS110296 Starcade Inc Plaster Creek 
MIS110297 State Heat Treat-Grand Rapids Plaster Creek 
MIS110299 Stagood-Metal Components Inc Plaster Creek 
MIS110347 USPS-Wyoming Plaster Creek 
MIS110352 Stephenson & Lawyer-GR Plaster Creek 
MIS110365 Schupan & Sons Inc-Recycling Plaster Creek 
MIS110366 Conway Central Express-Kentwood Plaster Creek 
MIS110486 Riviera Tool Company Plaster Creek 
MIS110487 Reliance Finishing Co Plaster Creek 
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Table 2 (continued).   

PERMIT NUMBER FACILITY NAME RECEIVING WATERS 
MIS110488 Rapid Die & Engineering Plaster Creek 
MIS110491 Price Industries Inc Plaster Creek 
MIS110497 Lacks-Brockton Mold Plaster Creek 
MIS110504 Michigan Packaging Co Little Plaster Creek 
MIS110505 Michigan Colprovia Plaster Creek 
MIS110506 Mich Cert Con-Grand Rapids Plaster Creek 
MIS110508 Consolidated Rail Corporation Plaster Creek 
MIS110515 Lake Mich Packaging Products Plaster Creek 
MIS110526 Lily Products of Mich Plaster Creek 
MIS110527 Knoll Inc-Grand Rapids Plaster Creek 
MIS110529 Kentwood Manufacturing Co Plaster Creek 
MIS110530 Key Plastics Inc-GR Plaster Creek 
MIS110538 Hill Machinery Co Inc Plaster Creek 
MIS110553 BF Goodrich Avionics Sys Inc Plaster Creek 
MIS110563 Christopher Metal Fabricating Plaster Creek 
MIS110568 Die Dimensions Corp Plaster Creek 
MIS110569 Blackmer-A Dover Resources Co Plaster Creek 
MIS110570 Cascade Engineering 5141-36 Little Plaster Creek 
MIS110572 Helen Inc-Envir Coatings Plaster Creek 
MIS110573 Country Fresh Inc Plaster Creek 
MIS110574 Dyna Plate Inc Plaster Creek 
MIS110577 Hi Tec Laser Die-J-Tec Prod Plaster Creek 
MIS110578 Imperial Sheet Metal Plaster Creek 
MIS110581 Keebler Co Plaster Creek 
MIS110583 Consolidated Metal Prdts Inc Silver Creek Drain 
MIS110585 Consumers Concrete-15 Plaster Creek 
MIS110586 CSX Transport-Wyoming Yard Plaster Creek 
MIS110591 Lacks Ent-Plastic Plate 2 Plaster Creek 
MIS110592 Lacks Ent-52nd-Paint East Plaster Creek 
MIS110593 Lacks Ent-52nd-Paint West Plaster Creek 
MIS110594 Lacks Ent-Barden Assembly Plaster Creek 
MIS110595 Lacks Ent-52nd Mold Plaster Creek 
MIS110596 Lacks Ent-Airlane Plant Plaster Creek 
MIS110597 Lacks Ent-Distribution Center Plaster Creek 
MIS110599 Interface AR-32nd Street Whiskey Creek 
MIS110601 Meridian Auto-GR-Plt 1 Plaster Creek 
MIS110602 Meridian Auto-GR-Plt 4 & 5 Plaster Creek 
MIS110603 Meridian Auto-GR-Plt 7 Plaster Creek 
MIS110607 Allied Finishing Inc Plaster Creek 
MIS110613 American Litho-Inc Plaster Creek 
MIS110616 Adac Plastics Inc-GR Plaster Creek 
MIS110618 Autocam Corporation Plaster Creek 
MIS110621 Advance Packaging Corp Plaster Creek 
MIS110626 Amerikam Plaster Creek 
MIS110630 A & K Finishing-Danvers Plaster Creek 
MIS110631 A & K Finishing-Donker Plaster Creek 
MIS110658 Electro Chem Finish Co-44th Plaster Creek 
MIS110660 Detroit Diesel Remanufacturing Plaster Creek 
MIS110673 Smith Industries Inc-Patterson Plaster Creek 
MIS110703 MC Van Kampen Trucking Plaster Creek 
MIS110707 Modular Transportation-Mart Plaster Creek 
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Table 2 (continued).   

PERMIT NUMBER FACILITY NAME RECEIVING WATERS 
MIS110709 Lacks Ent-Airwest Mold Plaster Creek 
MIS110751 Venture Grand Rapids Plaster Creek 
MIS110778 Reliance Plastisol Coating Co Plaster Creek 
MIS110802 Diecraft-GR Plaster Creek 
MIS110818 Paladin Ind Inc Plaster Creek 
MIS110820 Parker Motor Freight Inc Plaster Creek 
MIS110823 Team Industries Plaster Creek 
MIS110825 Fki Indust-Keeler Die Cast Silver Creek Drain 
MIS110827 Plastic Mold Technology Inc Plaster Creek 
MIS110829 Yamaha Musical Products Little Plaster Creek 
MIS110840 M & E Manufacturing Plaster Creek 
MIS110848 Grand Rapids Plastics-4050 RBC Plaster Creek 
MIS110850 MacDonalds Ind-44th St Plaster Creek 
MIS110894 American Metal & Plastics Plaster Creek 
MIS110945 Master Finish Company Plaster Creek 
MIS111015 Development-GR Plaster Creek 
MIS111017 Dieline-GR Plaster Creek 
MIS111028 Magic Finishing Company Plaster Creek 
MIS111048 Bishop Distributing Co Plaster Creek 
MIS111058 Eerdmans Printing Co Plaster Creek 
MIS111078 Steeltech Ltd Silver Creek Drain 
MIS111080 Davidson Plyforms Inc Plaster Creek 
MIS111104 Towne Air Freight Inc Plaster Creek 
MIS111105 Beverlin Manufacturing Corp Plaster Creek 
MIS111106 Cascade Engineering 4950-37 Little Plaster Creek 
MIS111110 Magna-Lakeland Plaster Creek 
MIS111111 CSX Transport-BIDS GR Plaster Creek 
MIS111119 Federal Express-GRRA Plaster Creek 
MIS111137 Michigan Wheel Corp Plaster Creek 
MIS111190 Lacks Airlane Campus Plaster Creek 
MIS111191 Lacks Brockton Campus Plaster Creek 
MIS111192 Lacks 52nd Campus Plaster Creek 
MIS111193 Lacks Barden Campus Plaster Creek 
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Determining Sources of E. coli in the Lower Grand River Watershed (LGRW) 

The work plan for the LGRW Implementation project states that the existing sampling and analytical data be 

reviewed for variability at each sampling site using the Watershed Characterization System (WCS) tools, as well 

as additional modeling extensions made available through the toolbox.  

First, historic data from previous studies was entered into the project database to compile recorded E.coli levels 

and provide a single source of water quality documentation for the entire watershed. Existing land cover maps, 

topography, and aerial photos were also used to evaluate potential E.coli contamination sources and provide a 

basis for selecting field monitoring locations. 

The additional modeling extensions that were made available through the toolbox were not adapted for E. coli

analysis (mainly Nitrogen, Phosphorus, and Mercury). Also, the sampling results revealed that E. coli levels were 

high throughout the watershed, thus making it useless to correlate the sampling data to the original regional land 

data that had been entered into the WCS. Thus, it was very difficult to determine the most likely source of E. coli

based on the available data and data results. However, it is important to note that the wet weather flow samples 

yielded exceedingly high levels of E.coli as compared to dry weather flow samples. This indicates that the most 

severe sources of contamination are most likely introduced as a result of storm water runoff, rather than a 

persistent, continuous source. 

During the course of the project, individual sites were documented as potential E. coli contributors. Some of these 

sites were the focus of Best Management Practice (BMP) efforts, and all of the landowners at the documented 

sites were contacted regarding possible BMP opportunities. The table below includes a list and locations of 

potential E. coli sources. 

Site Location Potential Cause of E. coli Project Efforts Results 
Verduin Farms, Plaster Creek Cattle in stream, manure 

runoff from 
barnyard/pasture 

Contacted owner, 
indicated that grant 
funds are available 
through this project 
to install BMPs 

No response 

Post Farms, Plaster Creek Cattle in stream, manure 
runoff from 
barnyard/pasture 

Contacted owner, 
indicated that grant 
funds are available 
through this project 
to install BMPs 

No response 

Pet waste stations - City of Kentwood 
(East Paris Nature Park, Paris Park, 
Kenneth Stanaback Park) 

Improper pet waste 
disposal 

Contacted 
community about 
grant funds available 
to install pet waste 
stations 

Installed 6 pet 
waste stations at 
parks
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Activity:_______________________________________________________________

Purpose: 

Target Audience:  

Theme:   

Learning Objectives:

Behavioral Objectives:

Emotional Objectives:

Distribution:  

Date Completed: 

Budget:  

Project Evaluation 

Quantitative:  

External Qualitative:  

Internal Qualitative:  

Level of Success:   


