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Executive Summary: SAW Stormwater Management Plan Requirements (SWMP)
This project covers the Non-Urbanized Area of Calhoun County and as a result is not required to obtain a
Municipal Separate Storm Sewer System (MS4) NPDES Permit per SAW guidance. “An applicant that wants
to develop a SWMP other than an MS4 Permit or NPS SWMP may receive grant funding to develop a
SWMP as long as it contains the following minimum requirements:”
1. A description and map of the jurisdictional boundaries and the area to
be covered by the plan (typically a sewershed and/or drainage district).
The planning area should be hydrologically based and include the entire
collection and conveyance system (open and closed) as well as the
contributing area.

Section 1.4

2. A description of the major components of the stormwater system
and/or country drainage district, including sewershed and watershed
boundary and internal sub-boundaries, surface water hydrology,
mapping of stormwater conveyance (pipes and channels), existing
storage, regulatory or other mapped floodplains, flood control facilities
and treatment components.

Section 1.5, Exhibit
1 in Appendix C

3. A description of publicly owned [Best Management Practices (BMPs)
and private BMPs that significantly affects the stormwater system.

Section 3.2 and 3.3

4. A description of all stormwater sources and all known stormwater
related water quality problems within the planning area (for example,
surface flooding, hydraulic restriction, erosion, water quality, etc.).

Chapter 2

5. Include recommendations and an analysis of projects to correct
stormwater and known stormwater related water quality problems.
a. This includes project identification, preliminary sizing and
description of proposed activities. Proposed activities could
consist of capital improvements (i.e. culvert replacement,
channel modification, structural BMPs, etc.) or changes to
inspection or maintenance activities (i.e. stream bank
assessments, detention basin inspections, floodplain or
floodway encroachment surveys, etc.).
b. Provide estimated operation, maintenance and capital costs for
all recommendations

Chapter 3, Section
3.3 and 3.4

6. Include a timeline for implantation of the plan. The extent of the
timeline is at the applicant’s discretion (i.e., 5-year, 10-year, etc.).

Chapter 7
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SAW guidance further suggests: “It is strongly suggested that the following components also be included
in the SWMP:”
1. A general maintenance plan.

Chapter 4

2. The desired level of service should be determined through a public
involvement process.

Chapter 6

3. A public education program or activities.

Section 6.2

4. A general description of land uses.

Section 1.6
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Chapter 1: Introduction and Background
1.1 Plan Overview and Background
The Calhoun County Stormwater Management Plan (SWMP) documents the strategy for the Calhoun
County Water Resources Commissioner (CCWRC) to address stormwater-related impacts. This plan was
funded through the Michigan Department of Environmental Quality’s (MDEQ) Stormwater, Asset
Management, and Wastewater (SAW) Program. The SWMP aims to identify and mitigate the adverse
impacts of stormwater runoff on water quality and quantity throughout the County. In particular, the
SWMP is intended to mitigate problems associated with water conveyance and quality within County
Drains in Calhoun County under the jurisdiction of the CCWRC.
This plan intends to address non-point sources of pollution from stormwater runoff. While stormwater
management is a priority in municipalities, such as Battle Creek, there is a lack of control of pollutants in
other urban and rural areas. This plan brings regional watershed management plans to a local level and
addresses gaps in stormwater management throughout Calhoun County.

1.2 Plan Goals
The goals of this SWMP are to:






Improve water quality and maintain water conveyance in County Drains.
Minimize pollutants in stormwater runoff from sources within CCWRC jurisdiction.
Maintain the integrity of stream channels and County Drains for their conveyance, biological,
and economic functions.
Utilize a more holistic, watershed perspective to maintain County Drains.
Improve inspection and maintenance activities in County Drains.

To achieve these goals, this plan includes a description of the major components of the stormwater
system, a summary of significant publicly and privately owned best management practices, an analysis of
the stormwater sources and water quality related problems, recommendations and analyses of specific
projects, and an inspection and maintenance plan for County Drains. Preventative and corrective
maintenance strategies are included in the plan to ensure long-term effectiveness of stormwater
management facilities and drainage infrastructure.

1.3 County Overview
Calhoun County, located in southern Michigan, is primarily agricultural with three main population
centers, including the City of Albion, the City of Marshall, and the City of Battle Creek. There are 19
townships, four incorporated cities, four villages, and the Nottawaseppi Huron Band of the Potawatomi
Reservation within Calhoun County. According to the 2010 US Census, Calhoun County has a population
of 136,146. The area is composed of 718.44 square miles, with 708.72 square miles of land and 9.72 square
miles of water. The County has approximately 540 miles of streams and rivers and 138 inland lakes.
Calhoun County contains large portions of the Kalamazoo River Watershed and St. Joseph River
Watershed and a small portion of the Upper Grand River Watershed in the County’s northeast corner.
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The CCWRC and staff are responsible for the establishment, construction, and maintenance of
approximately 320 County Drains totaling over 750 miles of open and closed channels. These systems are
designed to provide stormwater management, drainage, flood protection, and stream protection for
urban and agricultural lands. The CCWRC’s approach toward drain management has expanded over the
years to include resource protection and environmental sustainability in addition to conveyance, flood
control, and maintenance.
CCWRC is part of the Battle Creek Area Clean Water Partners (BCACWP), a group with the common goal
of protecting waterways in the Battle Creek Urbanized Area as delineated in Exhibit 1 of Appendix C. In
addition to CCWRC, this partnership includes the City of Battle Creek, the City of Springfield, Calhoun
County Road Department, the Hart-Dole-Inouye Federal Center, Battle Creek Area Schools, and the
Townships of Bedford, Emmett, Leroy, Newton, and Pennfield.

1.4 Jurisdictional Boundaries
This SWMP covers all County owned, operated, and maintained County Drains outside of the MS4
Urbanized Area. A map was developed using existing County GIS data and additional mapping to correctly
identify the jurisdictional boundaries of drainage districts. A process to define drainage district boundaries
more accurately has been completed under Section 197 of the Michigan Drain Code. Exhibit 1 in Appendix
C depicts the drains and drainage districts in Calhoun County. The CCWRC has jurisdiction over the
maintenance of the drains within these areas. The County Drains within the MS4 Urbanized Areas are part
of a separate SWMP prepared to support coverage under the MS4 NPDES Permit for the Battle Creek
Watersheds.
Other duties of the CCWRC include determining drainage districts, apportioning maintenance
construction costs of drains among property owners, receiving bids and awarding contracts for drain
construction, approving drainage in new developments and subdivisions, and maintaining court-ordered
lake levels. The CCWRC also manages the Municipal Storm Sewer System (MS4) permit through the MDEQ
for Calhoun County to address problems caused by storm sewer system discharges in local waterways
within the designated Battle Creek Urbanized Area.

1.5 Major Components of the County Drainage Districts
The CCWRC office maintains approximately 320 stormwater management systems, or County Drains,
throughout Calhoun County. These drains are designed to improve stormwater management, drainage,
flood prevention, and stream protection for urban and agricultural lands. Exhibit 1 in Appendix C displays
the existing open and tile drains, detention basins, and retention basins that are part of the Calhoun
County drainage system.

1.6 General Description of Land Use
Calhoun County comprises 718 square miles of land and water. Based on 2011 land cover data,
approximately 50% of Calhoun County is agricultural (362.5 sq. miles), 17% is forested (120.85 sq. miles),
16.5% is wetland (118.8 sq. miles), and 13.5% is developed (96.8 sq. miles) (Table 1.1). The developed
areas are mostly located in the three main population centers within the County: the City of Albion in the
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eastern side, the City of Marshall in the center, and the City of Battle Creek in the northwest corner. Table
1.2 and Exhibit 2 in Appendix C further break down and display land cover categories. Cultivated cropland
(38.73%), woody wetlands (6.12%), deciduous forest (16.06%), pasture/hay (11.73%), and developed
open space (7.29%) are the predominant land uses in Calhoun County. Dairy farming is a major agricultural
land use, and typical crops cultivated in Calhoun County include hay, corn, and wheat.
Table 1.1 Land cover in Calhoun County

Land Cover

Area (sq. miles)

Percentage

Agriculture

362.47

50.46%

Forest

120.85

16.82%

Wetland

118.80

16.54%

Developed

96.82

13.48%

Water

9.89

1.38%

Grassland/Shrubland/Barren

9.51

1.32%

718.34

100%

Total

Table 1.2 More detailed land cover categories in Calhoun County

Land Cover

Area (sq. miles)

Percentage

Open Water

9.89

1.38%

Developed, Open Space

52.39

7.29%

Developed, Low Intensity

30.74

4.28%

Developed, Medium Intensity

9.37

1.30%

Developed, High Intensity

4.33

0.60%

Barren Land

2.03

0.28%

Deciduous Forest

115.37

16.06%

Evergreen Forest

3.06

0.43%

Mixed Forest

2.43

0.34%

Shrub/Scrub

1.44

0.20%

Grassland/Herbaceous

6.04

0.84%

Pasture/Hay

84.28

11.73%

Cultivated Crops

278.18

38.73%

Woody Wetlands

115.78

16.12%

3.03

0.42%

718.34

100%

Emergent Herbaceous Wetlands
Total

Areas with predominantly (>50%) impervious surfaces include developed medium intensity and high
intensity land cover classes (1.9%). While developed land covers a relatively small area in Calhoun County,
these land uses can have large water quality impacts on downstream water resources. Best management
practices (BMPs) and low impact development (LID) techniques can be used to increase infiltration and
decrease stormwater runoff. The three main city centers contain the majority of developed land in the
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County with little developed land cover outside of these areas. Agriculture is the dominant land cover
outside of urban areas, indicating that stormwater management efforts should focus on agricultural BMPs
and drain maintenance practices outside of developed areas. There are few transitional areas with
suburban or small developments, but increased development around the Battle Creek area should
continue into the future. These urban growth areas may increase the quantity of impervious surfaces, a
change which could alter the hydrology of streams (CCD, 2004). As land cover changes in the future,
stormwater issues will likely change as well.
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Chapter 2: Existing Water Quality Conditions
2.1 Introduction
To develop a countywide stormwater management plan, knowledge of current conditions is needed. This
chapter reviews the existing water quality concerns in Calhoun County. As part of this plan, existing
watershed-level data from watershed organizations and state agencies has been compiled and reviewed.
Additionally, 14 priority County Drains were inspected in 2014 and 2015 for maintenance issues, and the
results from these surveys have been summarized in order to better understand how County Drain
maintenance is impacting water quality and biological conditions (See Chapter 4).
Additional components, including wellhead protection plans, land conservation plans, fisheries reports,
and septic system suitability were also assessed. Lastly, input from stakeholder meetings (See Appendix
L) with watershed organizations and agricultural groups was used to understand local concerns about
water quality issues. From this overview of water quality conditions, new inspection and maintenance
practices for County Drains and BMPs for other pollutant sources have been developed.

2.2 Existing Plan Review
Existing plans and reports have been reviewed, including watershed management plans, MDNR fisheries
reports, and total maximum daily load (TMDL) reports, to determine the existing water quality concerns
in Calhoun County. A summary of the known and suspected sources and causes of pollutants is provided
below and a summary of all plans and pollutants is available in Table 2.5. The review includes the following
plans:






Kalamazoo River Ceresco Reach Watershed Management Plan (CMI/319 approved – 2012)
Kalamazoo River Watershed Management Plan (CMI/319 approved – 2011)
St. Joseph River Watershed Management Plan (CMI/319 approved – 2005)
Battle Creek River Watershed Management Plan (CMI/319 approved – 2004)
Rice Creek Watershed Management Plan (CMI/319 approved – 2003)

These plans cover the entirety of Calhoun County (Figure 2.1), although several of the watershed
management plans have geographic scopes that extend beyond the County boundary. Known pollutants
are sediment, nutrients, hydromodification, elevated temperatures, and pathogenic bacteria. Consistent
across the majority of plans, the highest priority pollutants are identified as sediment, nutrients,
hydromodification, and impacts to dissolved oxygen. Other known and suspected pollutants include
chloride, oil and grease, heavy metals, solid waste, and pesticides.
As some of these plans were completed over ten years ago, further data may need to be collected to
determine the extent to which these pollutants are still a concern in specific watersheds. However, the
water quality concerns in several more recent plans are generally consistent with those concerns
identified in earlier plans.
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2.2.1

Watershed Overviews

This section provides an overview of the three Hydrologic Unit Code (HUC) HUC-8 watersheds in Calhoun
County – the Kalamazoo River, St. Joseph River, and Upper Grand River. This section also provides an
overview of three subwatersheds in the Kalamazoo River Watershed in Calhoun County that have
individual watershed management plans including the Battle Creek River Subwatershed, the Rice Creek
Subwatershed, and the Kalamazoo River – Ceresco Reach Subwatershed.
2.2.1.1 Kalamazoo River Watershed
The Kalamazoo River Watershed drains 2,020 square miles in ten counties in southwestern Michigan
(KRWC, 2011). This watershed is the seventh largest river basin in the state. The main stem of the river
originates near Albion, MI in Calhoun County at the confluence of the North Branch and the South Branch
of the river. Calhoun County contains 487 square miles, or 24%, of the Kalamazoo River Watershed.
2.2.1.2 Rice Creek Subwatershed
The Rice Creek Subwatershed drains 91 square miles in western Jackson County and eastern Calhoun
County. Rice Creek is a tributary of the Kalamazoo River and flows into the Kalamazoo River at the City of
Marshall. The subwatershed is located on the eastern edge of Calhoun County.
2.2.1.3 Kalamazoo-Ceresco Reach Subwatershed
The Kalamazoo-Cresco Reach Subwatershed includes a portion of the main stem of the Kalamazoo River
(upstream of the confluence of Squaw Creek to the downstream confluence of Pigeon Creek) in the
Ceresco area and its tributaries, including the Easterly and Dibble Drain, Crooked Creek, Pigeon Creek, and
an Unnamed Tributary (CCD, 2009). This subwatershed is located entirely in central Calhoun County and
covers 22 square miles.
2.2.1.4 Battle Creek River Subwatershed
The Battle Creek River Subwatershed drains 307 square miles and is approximately 54.5 miles long. The
subwatershed covers northern Calhoun County, southeastern Barry County, and southern Eaton County
with a total of 13 townships and 4 municipalities. The river empties into the Kalamazoo River at the City
of Battle Creek. The southern portion of the subwatershed is located in Calhoun County.
2.2.1.5 St. Joseph River Watershed
The St. Joseph River Watershed drains 4,685 square miles in 15 counties located in southwest Michigan
and northwest Indiana. The main stem of the river is 210 miles long. The northern portion of the
watershed is located in Calhoun County. Calhoun County contains 230 square miles, or 5%, of the St.
Joseph River Watershed.
2.2.1.6 Upper Grand River Watershed
The Upper Grand River Watershed is approximately 700 square miles. The watershed covers a small
portion, only 2 square miles or about 0.3%, of the northeast corner of Calhoun County. A portion of the
Spring Brook Subbasin is located in Clarence Township. As this watershed covers such a small area of the
County, the information from the Upper Grand River WMP has not been included in the plan review.
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Figure 2.1 Overview of the existing watershed management plans in Calhoun County
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2.2.2

Sediment

Sediment is a significant concern in the watersheds throughout Calhoun County. Inorganic fine sediments
(silts and clays) tend to have the greatest water quality impacts to receiving rivers. Higher concentrations
of suspended solids can serve as carriers of nutrients and toxic chemicals, which is a particular concern in
agricultural areas where pesticides are being applied to crops. In addition, sedimentation can lead to a
decline in habitat quality. Fine sediments in the water column have a variety of impacts including
increasing turbidity and limiting light penetration, resulting in potentially decreased primary productivity
which can impact the rest of the food web (Wood and Armitage, 1997). High levels of fine sediments can
impact aquatic organisms by blanketing the stream bottom and smothering fish eggs and benthic
macroinvertebrates (US EPA, 2000). Increased sediment loads can eventually lead to changes in aquatic
community composition and decreased channel stability.
In Calhoun County, sources of sediment include streambank erosion, agricultural runoff, livestock in
streams, drainage ditches, channelization, construction sites, road stream crossings, artificial
impoundments, and urban runoff. The causes of these pollutant sources are identified in Table 2.1. The
most commonly cited causes of sediment are streambank instability, lack of riparian buffers, lack of
appropriate agricultural management practices, and the creation and maintenance of drainage ditches.
Table 2.1 Sources and causes of sediment in Calhoun County

Source
Streambank erosion
Agricultural runoff
Livestock in stream
Drainage ditches
Channelization

Cause
Flow fluctuations (flashy flows)
Streambank instability
Lack of riparian buffers
Lack of agricultural management practices
Unrestricted access
Drain maintenance practices
Increase in channel slope, width, depth, & area
Drainage directed to stream
Flood management

Construction

Improper construction practices
Inadequate construction planning

Road stream crossings

Culvert size, placement, & alignment
Road washouts

Artificial impoundments

Accumulation of sediment upstream

Urban runoff

Impervious surfaces
Lack of buffer strips

Specific areas with sediment concerns identified in the plan review include the Battle Creek River, Rice
Creek, and Crooked Creek. The Battle Creek River has been cited as the largest contributor of sediment to
the Kalamazoo River. While this fact is cited in many existing plans, the source of this commonly
referenced fact cannot be validated (USACE, 2008). However, sediment loads, particularly in agricultural
areas where floodplain and streambanks have been impacted due to past agricultural activities and drain
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maintenance practices, have been identified as a potentially large portion of the total sediment budget in
the watershed (USACE, 2008).
The Battle Creek River Watershed Sediment Budget Study completed by the US Army Corps of Engineers
(USACE) in 2008, provides an analysis of high sediment loading areas in the Battle Creek Watershed. The
report identifies streambank erosion, instability, and ditch dredging as potentially large and
undocumented portion of the sediment budget in the watershed (USACE, 2008). As concluded in the
report, bank erosion processes, especially in agricultural areas with accretion of sediment on floodplains
and streambanks, may be a large component of the sediment yields. Figure 2.2 indicates that average
annual sediment loads in the Battle Creek River watershed in Calhoun County range from 0-400 tons per
square mile.

Barry
Eaton

Calhoun

Figure 2.2 Average annual sediment contribution by subwatershed in the Battle Creek River Watershed (USACE, 2008)

Rice Creek includes the following townships in Calhoun County: Clarence, Lee, Sheridan, Marengo, and
Marshall. Land clearing and the reengineering of Rice Creek as an agricultural drain, starting in the mid1850s, have led to poor macroinvertebrate populations and excess suspended solids and turbidity levels.
The alterations have made the creek somewhat flashy and prone to turbidity.
Crooked Creek in the Kalamazoo River Watershed has been impaired for the designated use of Other
Indigenous Aquatic Life and Wildlife due to sedimentation and siltation. A TMDL was developed but the
reach was delisted in the 2012 Integrated Report by MDEQ because the applicable water quality standards
have been attained.
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2.2.3

Nutrients

Nutrients are necessary for aquatic ecosystems, but elevated nutrient levels have negative impacts on
biological communities and aesthetics. Nitrogen and phosphorus can originate from nonpoint and point
sources. As phosphorus is a limiting nutrient in most freshwater systems, elevated phosphorus levels can
lead to eutrophication or excessive algae and aquatic macrophyte growth. In Calhoun County, nutrients
can enter waterways from non-point sources including septic systems, livestock in streams, wildlife waste,
agricultural runoff, urban runoff, golf course runoff, and drainage ditches. The causes of these nutrient
sources are identified in Table 2.2.
Table 2.2 Sources and causes of nutrients in Calhoun County

Source
Septic systems

Cause
Improperly sited, designed, and maintained

Agriculture runoff

Lack of conservation tillage practices
Improper nutrient application and storage

Livestock in stream

Unrestricted access

Drainage ditches

Ditch maintenance practices
Increase in channel slope, width, depth, & area
Improperly designed drains

Animal waste

Wildlife populations and domestic animals
Improper manure management practices

Urban runoff

Inadequate buffer areas
Improper nutrient application and storage
Impervious surfaces

Golf course runoff

Improper application of fertilizer
Streambank instability

The MDEQ has identified the Battle Creek River as one of the leading tributaries contributing phosphorus
to the Kalamazoo River (CCD, 2004). The portion of Calhoun County in the Kalamazoo River Watershed is
part of the Kalamazoo River - Lake Allegan TMDL for total phosphorus. This TMDL was developed in 2001
with the goal of reducing phosphorus loading in Lake Allegan in Allegan County, as it has been determined
that phosphorus is the primary cause of eutrophication, or nutrient enrichment, in the Kalamazoo River
Watershed. The mainstem of the river and numerous tributaries are not attaining designated uses as a
result of excess nutrients. Although the federal TMDL requires that Lake Allegan is the focal point for
phosphorus reduction efforts, opportunities exist throughout the watershed to decrease nutrient loading
from nonpoint sources.
A cooperative agreement for the reduction of phosphorus loading to the Kalamazoo River/Lake Allegan
Watershed was established in July of 2016 (see Appendix K). This agreement was signed by local
governments and industries with waste water discharge NPDES permits.
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2.2.4

Hydromodification

Hydromodification refers to activities impacting stream and river channels including channelization and
channel modification, dams, and streambank and shoreline erosion. These changes can cause alterations
in habitat and changes in instream flow, including changes in base flows, flashiness, and flood flows.
Alterations may lead to increased sedimentation, higher water temperature, lower dissolved oxygen, loss
of fish and other aquatic populations, and decreased water quality.
In Calhoun County, the sources of hydromodification include drainage ditches, loss of wetlands, increased
impervious surfaces, channelization, natural obstructions, artificial impoundments, and riparian corridor
alteration. The causes of hydromodification are identified in Table 2.3.
Table 2.3 Sources and causes of hydromodification in Calhoun County

Source
Drainage ditches

Cause
Flood management
Ditch maintenance practices

Loss of wetlands

Artificial drainage or filling
Lack of preventative land use ordinances

Flashy flow conditions

Channelization

Urban runoff

Impervious surfaces

Natural obstructions

Inadequate stormwater management

Restricted flows

Artificial impoundments

Riparian corridor alteration

Removal of riparian vegetation
Lack of connectivity of river to floodplain
Development on floodplain

In the Kalamazoo River Watershed Hydrologic Study, hydrologic critical areas were identified. These
critical areas are based off hydrologic criteria such as runoff volume per area, runoff increase per area
based on 1900 to 1978 land use, percent imperviousness, and flashiness (Fongers, 2008). Critical areas
from this report are identified solely on hydrologic criteria. Hydrologic critical areas in Calhoun County are
Subbasin 41 (Battle Creek at Mouth), Subbasin 42 (Kalamazoo River at Gage #0410550), and Subbasin 45
(Kalamazoo River below Wabascon Creek) (Figure 2.3). These critical areas are located near the City of
Battle Creek, indicating that hydrologic conditions have likely changed due to high levels of development
in this area.
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Figure 2.3 Hydrologic critical areas as determined in the Kalamazoo River Watershed Hydrologic Study (Fongers, 2008). Areas
41, 42, and 45 are areas of critical importance for hydrologic alteration in Calhoun County.

As identified in the St. Joseph River Watershed Management Plan, three locations in Calhoun County are
not meeting water quality standards. These systems are highly modified streams and ditches with
impaired habitat that are considered insufficient to support an acceptable biological community. These
locations include: Nottawa Creek from M-66 at Athens upstream, Soap Creek from the St. Joseph River
confluence upstream, and Teknosha Creek from the St. Joseph River confluence upstream.
According to a Landscape Level Wetland Functional Assessment (LLWFA) completed as part of the St.
Joseph River Watershed Management Plan, 21% of wetlands have been lost in the St. Joseph River
Watershed in Calhoun County. According to a LLWFA completed as part of the Kalamazoo River Ceresco
Reach WMP, 9% (216 acres) of wetlands have been lost in this watershed.
2.2.5

Surface Water Temperature

Aquatic organisms from microbes to fish are dependent on certain temperature ranges for their optimal
health. Temperature also drives rates of chemical processes and affects dissolved oxygen levels.
Michigan‘s water quality standards dictate that warmwater fisheries shall not exceed a monthly maximum
temperature of 84°F in June or 85°F in July-August. By comparison, coldwater fisheries cannot exceed 68°F
in June through August. There are few coldwater fisheries throughout Calhoun County, but Rice Creek is
a coldwater stream with little variation in summer temperature (Wesley, 2005). Coldwater streams are a

Calhoun County Stormwater Management Plan | 19

rare resource in southern Michigan and are important for maintaining biologically diverse aquatic
populations in the region. Most streams are managed as warmwater fisheries in Calhoun County.
Surface water temperatures throughout Calhoun County are impacted by urban runoff, loss of wetlands,
riparian corridor alteration, artificial impoundments, and treated wastewater. The causes of increased
surface water temperature are identified in Table 2.4.
Table 2.4 Sources and causes of increased surface water temperatures in Calhoun County

2.2.6

Source
Urban runoff

Cause
Impervious surfaces

Loss of wetlands

Artificial drainage or filling

Riparian corridor
alteration
Artificial impoundments

Removal of riparian vegetation

Treated wastewater

Limitations of wastewater system

Increased surface area, decreased flow

Bacteria

Escherichia coli (E. coli) concentration is used in Michigan as an indicator of possible sewage
contamination because it is commonly found in human and animal waste. Although they are generally not
harmful themselves, these bacteria indicate the possible presence of pathogenic (disease-causing)
bacteria, viruses, and protozoans that also live in human and animal digestive systems. Their presence in
streams suggests that pathogenic microorganisms might also be present and that wading or swimming
might be a health risk. E. coli is used as a surrogate for a range of possible pathogens to reduce sampling
complexity, costs, and response time. Identified sources of fecal contamination to surface waters in
Calhoun County include livestock manure from unrestricted access to waterways, animal waste from
wildlife populations and domestic animals, and improperly sited or maintained septic systems.
Septic systems are a problem throughout Michigan (Alexander, 2013). In 2011, 172 septic failures were
reported in Calhoun County. As of 2000, there were over 17,500 homes with septic tanks in Calhoun
County (WVU, 2000).
2.2.7

Chloride

Recent studies have shown that the thousands of tons of road salt applied each winter are mostly retained
in watersheds (U. of Minnesota, 2009). Long-term impacts of even moderate chloride levels will have a
significant impact on aquatic life and species diversity. Stormwater runoff is the major anthropogenic
sources of chloride within Calhoun County as a result of over application or improper application of
deicers.
2.2.8

Oil, Grease, and Heavy Metals

Suspected sources and causes of oil, grease, and heavy metals are stormwater runoff from improper
disposal and leaking fuel tanks at gas stations and on-site farm storage areas. These are suspected sources
and causes of these pollutants.
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The Enbridge Oil Spill occurred in 2010 from a pipeline rupture in Talmadge Creek, a tributary of the
Kalamazoo River, southwest of the City of Marshall. The oil spill contaminated a 39-mile reach of river
with heavy crude oil, including river banks and floodplain areas. A portion of this stretch from the source
area to Division Drive is a County Drain. An extensive cleanup effort has been completed since the spill,
although some areas continue to have long-term impacts because the cleanup efforts required extensive
dredging of banks, wetlands, and river beds. As of 2016, much of the river was showing little to no sheen,
so most residual oil is considered to have been removed from the river system. There may still be
problems with legacy contaminants in sediment in some watersheds in Calhoun County
2.2.9

Solid Waste

Litter and debris can negatively impact aquatic and terrestrial habitat and degrades the aesthetic qualities
of a watershed. The main source of solid waste in Calhoun County is illegal dumping of debris by people.
Solid waste is noted as a known water quality concern in the Battle Creek River Watershed and the
Kalamazoo River Ceresco Reach.
2.2.10 Pesticides
Pesticides, herbicides, and fungicides include toxic chemicals. These chemicals can have negative impacts
on aquatic ecosystem health and drinking water quality. Similar to nutrients, the sources of pesticides are
agricultural runoff, residential and urban stormwater runoff, and golf course runoff. All sources are caused
by improper application of pesticides and a lack of buffers along waterways. Pesticides often enter
waterways on contaminated fine sediments.
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Table 2.5 Summary of water quality concerns in Calhoun County (K = known pollutant; S = suspected pollutant)

Pollutant

Source
Streambank erosion
Agriculture runoff

Sediment

Kalamazoo
WMP

Rice Creek
WMP

Flow fluctuations (flashy flows)

K

K

Streambank instability

K

K

K

K

Lack of buffer strips

K

K

K

K

Lack of agricultural management practices

K

K

K

Cause

Battle Creek
River WMP

Kalamazoo River
Ceresco Reach WMP

St. Joseph
River WMP
K
K
K

Livestock in stream

Unrestricted access

K

Drain maintenance practices
Increase in channel slope, width, depth, &
area

K

Drainage ditches

Drainage directed to stream

K

Flood management

K

Improper construction practices

K

K

K

Inadequate construction planning

K

K

K

Channelization
Construction
Road stream
crossings
Artificial
impoundments
Urban runoff
Septic systems
Agriculture runoff
Livestock in stream

Nutrients
Drainage ditches

Culvert size, placement, & alignment

Urban runoff

K

K
K

K

K

Road washouts

K

K

Accumulation of sediment upstream

K

Impervious surfaces

S

K

K

K

Lack of buffer strips

K

K
K

Improperly sited, designed, and maintained

S

K

S

S

Lack of conservation tillage practices

K

K

K

S

Improper nutrient application and storage

K

K

K

S

K

K

K

S

K

Unrestricted access
Ditch maintenance practices
Increase in channel slope, width, depth, &
area

K
K

Improperly designed drains
Animal waste

K

S

Wildlife populations and domestic animals
Improper manure management practices
Inadequate buffer areas

K
S

K

S

S
K

K
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Pollutant

Source

Cause

Urban Runoff

Improper nutrient application and storage

Nutrients

Impervious surfaces
Golf course runoff
Drainage ditches
Loss of wetlands

Hydromodification

Bacteria (E. coli)

Rice Creek
WMP

Battle Creek
River WMP

K

S

K

K

Improper application of fertilizer
Flood management

S

Artificial drainage or filling

K

K

Lack of preventative land use ordinances

K

K

Channelization

K

K

Impervious surfaces

K

S

Natural obstructions

Inadequate stormwater management

K

K

Restricted flows

Artificial impoundments

K

K

Removal of riparian vegetation

K

Lack of connectivity of river to floodplain

K

Development on floodplain

K

Impervious surfaces

Loss of wetlands
Riparian corridor
alteration
Artificial
impoundments

Artificial drainage or filling

Treated wastewater

K
S
K

S

S

K
S
S
S

K

S

K

S

S

Increased surface area, decreased flow

K

S

S

Limitations of wastewater system

K

Livestock manure

Unrestricted access

K

K

S

Animal waste

Wildlife populations and domestic animals

K

S

Septic systems

Improperly sited, designed, and maintained

S

S

Over application of deicers

K

Improper application of deciers

S

Chloride

Stormwater Runoff

Oil, Grease, and
Heavy Metals

Stormwater runoff
Gas stations, on-site
farm storage

Improper disposal

S

Leaking fuel tanks

S

Solid Waste

Illegal dumping

Improper disposal

K
K

S

S

K

S

K

Removal of riparian vegetation

St. Joseph
River WMP

K

Ditch maintenance practices

Stormwater runoff

Kalamazoo River
Ceresco Reach WMP

S

Flashy flow
conditions
Urban runoff

Riparian corridor
alteration

Temperature

Kalamazoo
WMP

S

K

K
K

S

K

S
K

S
S

S
K

K
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Pollutant

Source
Agriculture runoff

Pesticides

Stormwater runoff
Golf course runoff

Rice Creek
WMP

Battle Creek
River WMP

Improper application

S

S

K

Lack of buffer strips

S

K

K

Improper application

S

S

K

Lack of buffer strips

S

K

K

Cause

Kalamazoo
WMP

Improper application

S

Lack of buffer strips

S

Kalamazoo River
Ceresco Reach WMP

St. Joseph
River WMP
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2.3 County Drain Inspection Summary
Inspections to assess common maintenance concerns and recommendations were completed on 14
County Drains in 2014 and 2015. The following drains were inspected:









Alder Creek
Bear Creek
Dogtown
Garfield Lake
Willow Creek
Dean and Miller
Lake of the Woods
Pattison








Smith and Wagner
Hyde, Hollon, and Cedar Lake
Nottawa
Romans
Sperry Morgan
Turtle Lake

These inspections were performed in order to assess drain maintenance needs and impact on conveyance
capacity and water quality in Calhoun County. County Drains can contribute to water quality degradation
through bank and bed erosion. While drains do not produce pollutants, they transport pollutants from
upland sources, including urban and agricultural landscapes. This requires upland BMPs to preserve
quality of receiving waters. Historic maintenance practices, such as dredging and channelization, have
created unstable channels that aggrade and degrade (more information available in the Calhoun County
Drain Inspection Maintenance Fact Sheets, Appendix F.
Inspections were primarily focused on determining common issues within the drains themselves that may
lead to sedimentation or erosion in drains, thereby degrading water quality or impacting conveyance
capacity. The most common problems found were fallen trees, log jams, excessive vegetation, and bank
erosion. Beaver dams were a localized problem on some drains. All practices can be found in Appendix F
– Fact Sheets.

2.4 Wellhead Protection Areas
Multiple wellhead protection areas (WHPAs) are located within Calhoun County. These areas have been
defined and approved by the State of Michigan. A WHPA is a delineated zone around a public water supply
well or wells that is managed to prevent contamination of the water supply. The State bases WHPA
delineations on well location, groundwater flow direction, hydraulic connectivity, and pumping rate.
WHPAs within Calhoun County are indicated in Appendix C, Exhibit 5.
The Cities of Albion, Athens, Battle Creek, Marshall, and Union City; the Villages of Homer and Tekonsha;
and Pennfield Township have municipal wellhead protection programs in place in order to protect public
water supplies.
Two types of WHPAS exist within Calhoun County:


Traditional Wellhead Protection Area: An area that has been identified via a study of the localized
groundwater system that included collection and verification of field data and the data has been
incorporated into a computerized groundwater flow model.
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Provisional Wellhead Protection Area: An area that has been delineated using existing information
in communities having limited resources to complete WHPA delineations (these do not eliminate
the need or value of traditional WHPA delineations).

The CCWRC is concerned with assisting in the protection of groundwater supplies in WHPAs that overlap
county drainage districts. There are few areas of overlap with drainage districts in traditional WHPAs
and there is slightly more overlap with drainage districts in provisional WHPAs.

2.5 Trout Streams
There are approximately 18 miles of trout streams in Calhoun County. Sections of Nottawa Creek,
Dickenson Creek, Minges Creek, Rice Creek, and Seven Mile Creek are designated trout streams for the
State of Michigan. Nottawa Creek from the headwaters to the Calhoun-Branch county line is classified as
a Type 4 trout stream, and the portion of Nottawa Creek from the headwaters to the Pine River confluence
is a designated County Drain. The Nottawa Creek Status of the Fishery Resource Report completed in 2013
indicates that many streams in the watershed have been degraded by dredging and channelization
(Gunderman, 2013). Many streambanks are steep and sparsely vegetated, large woody cover has been
removed, and floodplains have been disconnected from the stream channel.
In the Nottawa Creek Watershed, the MDNR suggests utilizing practices that promote vegetative cover on
the banks, retain large instream woody cover for fish habitat, and restore connectivity between the river
and the floodplain through the use of two-stage ditches (Gunderman, 2013). These practices are further
discussed in Section 3.3.

2.6 Land Conservation Areas
The Kalamazoo River Watershed Land Conservation Plan was completed in 2014 to identify priority areas
for conserving existing high quality landscapes (Alexander et al., 2014). Criteria used to prioritize
conservation lands include land use, wetlands, proximity to water bodies and conserved lands, presence
of cold water streams, and threatened or endangered species. Two priority subwatersheds overlap part
of Calhoun County including the Battle Creek River Headwaters and a small portion of the Kalamazoo River
Floodplain. The Battle Creek Headwaters contain numerous lakes and wetlands and support unique
coolwater species including the mottled sculpin, blacknose dace, and white sucker (KRWC, 2015). The
protection of high priority lands is important for water quality improvement and the health of the
Kalamazoo River.
Drains in the two priority land conservation areas should be managed under drain maintenance practices
that promote natural ecological processes, such as the alternative practices discussed in Section 3.3.
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Figure 2.4 Priority land conservation areas in the Kalamazoo River watershed (Map credit: KRWC, 2014)

2.7 Onsite Septic System Suitability
Septic tanks are common throughout Calhoun County. To create a septic tank suitability map on the
county level, data from the Natural Resource Conservation Service (NRCS) Soil Survey Geographic
Database (SSURGO) for septic tank absorption fields has been utilized. The map is available in Appendix
C, Exhibit 6.
There are approximately 75 types of soil in Calhoun County. The soils range widely in texture, natural
drainage, slope, and other characteristics (Tardy, 1998). These characteristics determine whether or not
sites are acceptable for onsite sewage disposal (USDA NRCS, 1995).
The ‘somewhat limited’ rating indicates that the soil properties or site features are not favorable for the
indicated use and special planning, design, or maintenance is needed to overcome the limitations. The
‘very limiting’ suitability rating indicates that the soil properties or site features are especially unfavorable
and special design, significant increases in costs, and possibly increased maintenance may be required.
Not rated sites are in urban or otherwise disturbed soils that are typically considered to be unsuitable for
conventional on-site septage disposal.
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Many areas throughout Calhoun County are not suitable for septic systems due to the slope and drainage
of the soil. It is important to note that soil delineations are not homogenous on a local scale, so onsite
investigations will still be needed to determine the suitability of a plot for septic tank installation (USDA
NRCS, 1995). The map in Appendix C, Exhibit 6 may be used on a regional scale for planning but should
not be used in actually siting new septic fields.
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Chapter 3: Stormwater Management Practices
3.1 Priority Management Areas
The CCWRC jurisdiction and actions or operations can have impacts over the following pollutants entering
its drains: sediment, nutrients, hydromodification, and bacteria. These are thus designated as priority
pollutants since the CCWRC has influence over those sources and causes. Table 3.1 summarizes the
pollutants and associated sources and causes over which the CCWRC has some level of jurisdiction and/or
influence.
Table 3.1 Pollutants and the associated sources and causes over which the CCWRC has a level of jurisdiction and/or influence

Pollutant

Source

Sediment, Nutrients

Streambank erosion

Sediment, Nutrients,
Hydromodification

Drainage ditches

Sediment

Channelization

Sediment

Road stream crossings

Sediment

Artificial impoundments

Accumulation of sediment upstream

Bacteria (E. coli)

Septic systems

Improperly sited, designed, and maintained

3.1.1

Cause
Flow fluctuations (flashy flows)
Streambank instability
Drain maintenance practices
Increase in channel slope, width, depth, & area
Drainage directed to stream
Flood management
Culvert size, placement, & alignment
Road washouts

Urban Centers

Designated County Drains near urban areas are typically enclosed stormwater pipes. By focusing on urban
enclosed drains, the downstream impacts may be lessened, thereby improving water quality and
decreasing costs. Since enclosed drains in urban areas have traditionally been designed to transport
streamflows downstream as quickly and efficiently as possible, opportunities exist to decrease
downstream impacts by focusing on implementing BMPs in urban centers.
An emphasis should be placed on increasing the use of stormwater management practices, particularly
low impact development, (detention and retention basins, green roofs, rain gardens, etc.) to increase
infiltration and decrease stormwater runoff from impervious surfaces.
3.1.2

Agricultural Areas

Priority areas include those with agricultural land use (lack of buffer strips, livestock access, and irrigation),
road stream crossings (culverts), stream bank erosion, wetland loss, drainage ditch dredging, and runoff
from urban areas.
Hydromodification of waterways is prevalent throughout Calhoun County. Channelized drains, drains with
severely eroding banks, and channels with no riparian buffer strips are problematic. Further, undersized
or resized culverts installed without a permit are resulting in increased instability. Improving drain
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maintenance practices can increase agricultural efficiency and improve water quality. Well-designed
drains provide good conveyance and maximize water conservation for crop production. Methods of
nutrient control include riparian buffers and improved management of adjacent fields to prevent
pollutant-laden surface runoff from entering ditches or County drains. By using a suite of BMPs, including
agricultural practices and channel maintenance and design, drains will convey fewer pollutants received
from upland sources.
Based on the review of the watershed management plans, multiple plans suggest that drains or streams
in agricultural areas without buffer strips are particularly problematic for sediment and nutrient pollution.
Utilizing practices to address spoils piles and disconnection from natural floodplain and bankfull benches
could also improve water quality.
3.1.3

County Drains in Special Areas

County Drains in areas with land conservation priorities, trout streams, or other unique features such as
threatened and endangered species should be given priority for alternative maintenance practices when
management options are being considered. These areas provide opportunities to use innovative,
sustainable practices that can improve environmental conditions while maintaining drainage
infrastructure.

3.2 Existing Best Management Practices
Of the municipalities in Calhoun County, only the City of Battle Creek has large stormwater facilities, such
as detention and retention basins, which are owned by the City. Battle Creek owns and/or maintains 20
detention basins and 5 retention basins, shown in Appendix C, Exhibit 7. The City of Albion and the City
of Marshall do not own or maintain any detention or retention basins.
Calhoun County owns some retention and detention basins, as shown in Appendix C, Exhibit 1. These
basins are used for stormwater management to prevent flooding and improve water quality.
Opportunities may exist to improve these facilities through native plantings or other means to further
enhance water quality.
As described in Section 1.3, Calhoun County is part of the Battle Creek Area Clean Water Partners
(BCACWP). The group developed the Stormwater Management Program: Technical Reference Manual in
December 2012 to help preserve pre-development ground water and surface water drainage patterns and
to preserve water quality within the area by limiting pollutants and stormwater volume (BCACWP, 2012).
This document emphasizes low impact development techniques and other stormwater management
practices to improve water quality during development and re-development. The manual is available at:
http://www.calhouncountymi.gov/government/water_resources/.
Under the BCACWP partnership, one of the main focus problems is to address storm sewer system
discharges into local waterways for the Battle Creek Urbanized Area. To address coverage requirements
for the Urbanized Area, the CCWRC has submitted an NPDES MS4 (MIG610341) Permit Application with
SWMP for the Urbanized Area for Calhoun County to the MDEQ (as shown in Appendix J), and it is
currently under review. In Calhoun County, a resolution was passed by the Board of Commissioners to
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put the NPDES MS4 Permit under the jurisdiction of the CCWRC. The meeting minutes from that resolution
can be seen in Appendix M.
3.2.1

Kalamazoo River Watershed Council

As described in Sections 1.3 and 2.2.1, Calhoun County contains large portions of the Kalamazoo River
Watershed which has its own Watershed Council. The Kalamazoo River Watershed Council is a public,
nonprofit 501(c)3 organization whose mission is to work collaboratively with the community, government
agencies, local officials, and businesses to improve and protect the health of the Kalamazoo River, its
tributaries, and its watershed.
The Council has a partner organization called the Kalamazoo River/Lake Allegan Total Maximum Daily Load
(TMDL) Implementation Committee (Committee). The Committee is an informal, voluntary, stakeholder
based gathering of citizens, coming together to reduce phosphorus within the watershed. Its purpose is
to provide watershed wide leadership in the implementation of the Phosphorus TMDL Implementation
Plan developed in 2002. This includes: overall coordination and communication; convening and facilitation
of stakeholders; assist in reporting and tracking; encourage and support appropriate regulatory activities;
identify watershed needs and sources of funding; nurture and support existing community organizations;
and examine and analyze other successful watershed protection efforts for possible use within this
watershed. A copy of the Watershed Cooperative Agreement for phosphorus loading reductions is
provided in Appendix K.
The Committee and the Council agree to the following: 1) jointly participate in governance and
participation in activities of both groups; 2) assist the Council in serving as the center for watershed
communications; 3) develop a long-term repository for watershed information and data, and serve as an
information clearing house; and 4) provide assistance in promotion and support of activities, issues and
areas of mutual interest.
3.2.2 Soil Erosion and Sedimentation Control
Calhoun County has adopted the Michigan Association of County Drain Commissioners Soil Erosion and
Sedimentation Control (SESC) Manual as county-wide standards. http://macdc.us/sesc-manual/
The SESC Manual provides direction for WRC staff, consultants, and contractors who are responsible for
soil erosion and sedimentation control activities during earth change activities.

3.3 Recommended Best Management Practices
Best management practices (BMPs) are methods that have been found to be effective in the prevention
or reduction of pollutants from non-point sources. The CCWRC is particularly interested in addressing
pollutants sourced from County Drains and the upland areas tributary to County Drains. As the majority
of County Drains in Calhoun County are located in agricultural landscapes, BMPs that address these
pollutants are particularly important.
Of high importance are changes to the inspection and maintenance practices of County Drains. Four of
the five existing watershed management plans indicate that drain maintenance practices are a contributor
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to hydromodification and three of the five plans indicate that drain maintenance practices are a cause of
sediment pollution. Permits and County Standards are meant to minimize pollutants and preserve water
quality.
The following section contains a description of BMPs identified that can be used to address stormwater
issues in Calhoun County. Locations throughout the County are unique, and the CCWRC recognizes that
not all of these practices are applicable under every situation. These recommended BMPs are not
solutions everywhere and should be considered a list of tools that can be utilized under the appropriate
conditions.
1. Continued Condition Assessments and Inspections of Drains
Continued inventories of the physical conditions of County Drains conducted on a scheduled basis can aid
dramatically in prioritizing maintenance concerns that may be impacting water conveyance and water
quality. When complaints are received by the CCWRC’s office, holistic inspections of the drain should be
completed to fully understand the issue before completing maintenance. When possible, proactive
inspections should be completed on County Drains in order to address issues before they become more
problematic and costly. Additional inspection practices are presented in the Calhoun County Drain
Inspection and Maintenance Fact Sheets (Appendix F). Performing additional inspections will greatly
enhance the understanding of problems in County Drains and help to determine priority areas for drain
maintenance.
2. Utilize Alternative Drain Maintenance & Construction Practices
While the primary responsibility of the CCWRC is drainage and conveyance, there are many opportunities
to accomplish this goal in more sustainable ways where drains are particularly suitable for alternative
practices. Drains that may fall under this category may be ones that were at one time streams and
agricultural land has been or will soon be converted to a new development. In contrast to conventional
methods, such as cutting vegetation and dredging which have been shown to increase erosion and
sedimentation, degrade habitat, and increase long-term maintenance costs to drainage district residents,
these alternative drain practices attempt to return drains to more natural systems that are selfmaintaining. These methods require little maintenance, improve habitat, and may include restoration of
floodplains, two-stage ditching, tree planting in the riparian corridors to prevent vegetation growth in the
middle of drains, and construction of regional wetland retention systems.
Two-stage ditch design is an alternative construction practice that has been proven to stabilize drains,
improve water quality, and decrease traditional maintenance needs (D’Ambrosio et al., 2015). This
practice creates an inset flow channel and floodplain benches within the existing channel. Additional
maintenance practices are presented in the Calhoun County Drain Inspection and Maintenance Fact
Sheets.
Streambank stabilization measures are treatments used to stabilize and protect banks of streams or
constructed channels. Understanding the cause of the erosion problem should be addressed before
implementing any streambank stabilization measure. If the cause of erosion is due to extreme peak
stormwater flows, then the issue of peak flow problems should be addressed before stabilization
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measures can be expected to mitigate the problem. Streambank stabilization measures work by either
reducing the force of flowing water and/or by increasing the resistance of the bank to erosion. Vegetating
streambanks also provides important ecological benefits such as shading water and providing crucial
habitat for both terrestrial and aquatic wildlife species. Three types of streambank stabilization methods
exist – engineered, bioengineered and biotechnical – as outlined below.







Engineered structures include riprap, deflectors and revetments, such as j-hook vanes and crossvanes.
Bioengineering refers to the use of live plants that are embedded and arranged in the ground
where they serve as soil reinforcement, hydraulic drains, and barriers to the earth movement
and/or hydraulic pumps. Examples of bioengineering techniques include: live stakes, live fascines,
brush mattresses, live crib walls and branch packing. Additional information on these structures
is available at: http://www.crjc.org/pdffiles/streamstab.pdf.
Biotechnical measures include the integrated use of plants and inert structural components to
stabilize channel slopes, prevent erosion, and provide a natural appearance. Examples of
biotechnical techniques include: joint plantings, vegetated gabion mattresses, vegetated cellular
grids and reinforced grass systems.
Bioengineered or biotechnical methods should be implemented in lieu of engineered methods,
where possible, so as to increase habitat and aesthetics.

3. Install and Maintain Streambank Stabilization Measures
Several structures and measures are available including plantings and rip-rap installation. See Table 3.2
for recommended practices and cost estimates.
4. Replace Undersized Culverts and Repair Misaligned Culverts
In the case of undersized, perched, or obstructed culverts, problems such as streambank erosion, bed
scouring, and flow pattern alteration can occur. Culverts should be replaced using a recommended six
step approach known as “MESBOAC” (Minnesota DNR, 2014):
Match Culvert Width to Bankfull Stream Width
Extend Culvert Length through Side Slope Toe
Set Culvert Slope the same as the Stream Slope
Bury Culvert 4” to 1’ (2’ – 6’ Culverts, dig 10” – 1.5’ below bottom)
Offset Multiple Culverts (one at floodplain level; the other about 1’ higher than lower culvert)
Align Culvert with Stream (or dig approach using stream sinuosity)
Consider Headcuts and Cut-offs
Additional information on Roadway BMPs can be found on the US EPA’s website at:
https://www.epa.gov/nps/nonpoint-source-roads-highways-and-bridges.
5. Install and Maintain Stormwater Best Management Practices
Infiltration practices may be structural or vegetative BMPs that promote infiltration of surface water
runoff thereby reducing runoff quantities, recharging groundwater supplies, and minimizing the discharge
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of pollutants in stormwater runoff. These BMPs would either be installed on municipal properties, or
encouraged or required as stormwater management BMPs for new development/redevelopment. The
Low Impact Development Manual of Michigan (SEMCOG, 2008) provides extensive information on
stormwater management practices to promote infiltration, decrease stormwater runoff, and improve
water quality http://www.semcog.org/reports/lid/index.html.
Several BMPs to consider include:


Stormwater Retention/Infiltration Basins: Stormwater infiltration basins are any stormwater
device or system which causes the majority of runoff from small storms to infiltrate into the
ground rather than be discharged to a stream. Most infiltration devices also remove waterborne
pollutants by filtering water through the soil. Stormwater infiltration can provide a means of
maintaining the hydrologic balance by reducing impervious areas. Infiltration devices can include
any of the following: basins, trenches, permeable pavement, modular pavement, or other systems
that collect runoff and discharge it into the ground. Infiltration devices should only be used on
locations with gentle slopes, permeable soils, and relatively deep water tables and bedrock levels.
New developments that are located in areas of sandy soils would be candidates for these types of
practices.



Grassed Swales: Grassed swales are open channel management practices designed to treat and
attenuate stormwater runoff. As stormwater runoff flows through these channels, it is filtered
first by the vegetation in the channel, then through a subsoil matrix, and finally infiltrates into the
underlying soils. Grassed swales are improvements on the traditional drainage ditch and are well
suited for treating highway or residential road runoff. Grassed channels are the most similar to a
conventional drainage ditch, with the major differences being flatter side and longitudinal slopes
and a slower design velocity for water quality treatment of small storm events. The type and
coverage of vegetation grown in the swales will influence pollutant treatment. Native plantings
may provide greater pollutant reduction, but may also alter conveyance hydraulics. Using
vegetation in these applications is important in order to filter contaminants that may enter the
median from the surrounding pavement. Drainage swales are applicable on virtually all
development sites.



Rain Gardens (Bioinfiltration): The term “rain garden” refers to a constructed depressional area
that is used as a small landscape tool, usually located in residential yards or roadway ditches, to
improve water quality. Rain gardens are sometimes also referred to as bioinfiltration systems on
a larger scale. Rain gardens should be placed strategically to intercept water runoff, and typically
are placed beside impervious surfaces such as driveways, sidewalks, or below downspouts. Rain
gardens are designed to allow for ponding “first flush” and increased infiltration. Nutrient removal
occurs as the water comes in contact with the soil and the roots of the trees, shrubs or other
vegetation planted in the depression. To enhance nutrient removal, plant choices should center
on native wildflowers and grasses that are adapted to local conditions. Suitable applications for
bioinfiltration systems, or rain gardens, are parking lot islands, residential developments utilizing
swale drainage for pre-treatment, and commercial developments utilizing filter strips adjacent to
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parking lots for pre-treatment. Rain gardens are not ponds and should be designed to drain within
48 hours. Engineered soil mixes should be incorporated into the design to facilitate drainage in
areas with less suitable soil conditions (such as clay or clay loam). Under-drainage is also typically
installed to facilitate drainage.


Pervious Pavements: Pervious pavements can be made of concrete, stone or plastic and promote
the absorption of rain and snowmelt. The most common type of permeable pavement is paving
blocks and grids which are modular systems that contain openings filled with sand and/or soil.
Some can support grass or other suitable vegetation providing a green appearance. Permeable
paving can be effective in reducing the quantity of surface runoff for small to moderate-sized
storms, and may also reduce the amount of pollutants associated with these events. Typically,
these systems will work better when overlaid on sandy, permeable soils (as opposed to less
permeable clay soils). Effectiveness of these pavements can be improved by maximizing the
opening in the paving material and providing an effective sub-layer of at least 12 inches that helps
to promote greater infiltration capacity. This type of pavement is particularly applicable for
overflow and special event parking, driveways, utility and access roads, emergency access lanes,
fire lanes and alleys.



Rain Barrels: Rain barrels are used to collect and store rooftop runoff from moderate storms that
can be reused for irrigation. The effectiveness of rain barrels (or cisterns) is a function of their
storage volume in comparison to the size of the roof. For example, a standard residential home
with a 1,200 square foot roof could utilize 55-gallon barrels to store runoff from downspouts at
the four corners of the house. The storage is equivalent to about 0.3 inches of runoff. The
limitation with rain barrels is that they would be typically emptied when used as irrigation for
lawns and landscaping—as such, storage capacity would be closely linked to the growing season.
These systems are appropriate for residential, commercial and institutional properties.



Dry Wells: A dry well is a small excavated trench filled with stone to capture and infiltrate rooftop
runoff.

6. Install and Maintain Riparian Buffers
Riparian buffers consist of streamside vegetation managed for the enhancement of water quality through
control of nonpoint source pollution and protection of the stream environment. Riparian buffers may be
placed along a lake or pond shoreline, stream, or wetland. The primary function of this practice is to
physically protect and separate the natural feature from future disturbance or encroachment by
development. Buffers remove stormwater pollutants such as sediment, nutrients and bacteria, slow
runoff velocities, and also deter geese from moving in. The degree to which buffer systems remove
pollutants is dependent on loading rates from upland land uses, stream order and size, and the successful
establishment and sustainability of the practice. Design and size of the buffer also plays a large role in
effectiveness.
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7. Provide Education on the Identification of Failing Onsite Sewage Disposal Systems (Septic Tanks)
Failing onsite sewage disposal systems (OSDS) provide a conduit for excess nutrients and harmful
pathogens to enter surface waters or groundwater supplies by overland flow or through infiltration. The
County can provide educational materials to area residents regarding proper OSDS operation and
maintenance. The soil data maps have been provided to the public.
Part of the public education program is providing a kiosk in the CCWRC offices. The public will be able to
access soil types, as well as other pertinent information such as drainage districts and wetland and
floodplain locations. Future plans are to provide such data through a web-portal so residents can access
the information at their own convenience.
8. Promote Conservation Tillage Practices and Appropriate Nutrient Management Practices
Conservation tillage is any method of soil cultivation that leaves the previous year's crop residue (such as
corn stalks or wheat stubble) on fields before and after planting the next crop, to reduce soil erosion and
runoff. To provide these conservation benefits, at least 30% of the soil surface must be covered with
residue after planting the next crop. Some conservation tillage methods forego traditional tillage entirely
and leave 70% residue or more. Conservation tillage is especially suitable for erosion-prone cropland.
NRCS provides educational materials about conservation tillage practices on the web at:
http://afsic.nal.usda.gov/soil-and-water-management/conservation-tillage-practices-and-erosioncontrol. Crop residue prevents soil from washing away during precipitation events. The Michigan
Agriculture Environmental Assurance Program (MAEAP) Cropping System focuses on field-related
environmental issues, such as irrigation, soil conservation, and nutrient management. Crop*A*Syst helps
develop and implement plans to prevent water resource contamination while maintaining economic crop
production. Plans conform to applicable Michigan Right-to-Farm guidelines and comply with applicable
state and federal environmental regulations. More information about Crop*A*Syst is available at:
http://www.maeap.org/get_verified/cropping_system.
9. Limit Livestock Access to Waterways (Promote Installation of Exclusion Fencing)
Livestock exclusion fencing can include a system of permanent fencing (board, barbed, high tensile, or
electric wire) installed to exclude livestock from streams and critical areas not intended for grazing in
order to improve water quality. Benefits may include reduced soil erosion, sedimentation, pathogen
contamination, and pollution from dissolved, particulate, and sediment-attached substances.
10. Promote the Development and Implementation of Manure Management Plans
Lack of manure management plans or lack of enforcement of manure management plans lead to nutrients
and pathogens entering the waterways. As bacteria levels, particularly E. coli, exceed acceptable levels,
manure management plans may help to prevent excess pathogens entering the upstream tributaries.
Manure management plans could be used in conjunction with livestock exclusion. NRCS may be able to
assist with reviewing maps of field tiles in critical areas, locating tile outfalls, and identifying sources of
discharge. Plans should be developed for farms in priority areas first.
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11. Promote the Restoration of Historic Wetlands
An Assessment of Calhoun County wetlands is provided in Section 5.2. This section includes maps of
current (2005) wetlands and pre-settlement wetlands. It also provides data on 14 key wetland functional
attributes.
A restored wetland is the rehabilitation of a drained or degraded wetland where the soils, hydrology,
vegetative community, and biological habitat are returned to the natural conditions to the greatest extent
possible. Restoring the hydrology, plants, and soils of degraded or historic wetlands can have
environmental and practical benefits. Many functional wetlands have been lost that provide the ability to
retain sediment, other particulates, nutrients, pathogens, and flood waters. These functions lead to
improved surface and ground water quality. Wetlands also provide important habitat for many species
and reduce soil erosion and downstream flooding. Restoring wetland hydrology usually involves breaking
drainage tile lines and possibly building embankments to retain water. To restore wetland vegetation,
mixes of native grasses, sedges, rushes, and forbs are often used.

3.4 Costs for Recommended BMPs
Table 3.2 lists the recommended stormwater management practices with cost estimates and unit prices
for standard items of work. General estimates are provided for
Table 3.2 Estimated costs for recommended best management practices

1

2

3

Recommended BMPs

Approximate Cost

Continued condition assessments
and inspections of drains

$0.35-$0.60/linear ft. Prices vary
depending on level of detail required,
size, and terrain.

Utilize alternative drain
maintenance/construction
techniques

Install and maintain streambank
stabilization measures

Two-stage
drain

$8.00-12.00/linear ft. on average (can
include 1-sided construction) (NRCS,
TNC estimates)

Natural
channel
design

Prices vary depending on size and
width of channel.

Live stake

$1.20-$2.50/live stake (2 to 3 ft.
spacing in grid pattern)

Joint
planting
stake

$2.00-$7.00/joint planting stake (2 to 3
ft. spacing in grid pattern)

Live fascine
Live
cribwall
Plain 8 riprap

$5.00-$8.00/ft. of live fascine (spaced
at 3 to 5 ft. up the slope)
$10.00-$25.00/sq. ft. of live cribwall
(typically requires 4 sq. ft. per lineal ft.
of streambank)
$25.00-$35.00/sq. yard (for plain 8‖riprap);
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Plain 16 riprap

4

Replace undersized culverts and
repair misaligned culverts

Retention &
infiltration
basins

5

Install and maintain stormwater
best management practices

Grassed
swales
Vegetated
roofs
Rain
gardens
Pervious
pavement
Rain barrels
Dry wells

6

Riparian buffers

7

Public education about failing
Onsite Sewage Disposal Systems

$30.00-$45.00/sq. yard (for plain 16‖
rip-rap);
Prices vary depending on size of
culvert needed and culvert material
type (i.e. concrete, metal, plastic, etc.).
Prices could range from a few
thousand to hundreds of thousands of
dollars. Partnerships with the Calhoun
County Road Department would be
necessary on many of these projects.
Design, legal and contingencies are
typically 25%-30% of construction
costs. Construction— Mobilization:
3%-5%of construction costs; Site
Preparation: $3,000-$5,000/acre for
clearing; $5.50-$8.00/cubic yard for
earth excavation; $3,000-$7,000/each
for inlet/outlet structures;
Maintenance: 3%-5% of construction
costs.
Construction: $0.30/sq. ft.
Maintenance: $0.02/sq. ft.
$15-25/sq.ft.
$3-4/sq.ft.
$2.00-$3.00/sq. ft. as opposed to
$0.50-$1.00/sq. ft. for traditional
pavement.
$50-150 each
$900-$1,400 each
$1.25/sq. ft. for installation.
Maintenance costs for invasive species
removal, undergrowth removal or
sediment removal are minimal. There
is little to no cost to preserve
established native vegetation.

Provide education through videos,
brochures, training, etc.
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Promote conservation tillage
practices and appropriate nutrient
management practices

Provide education opportunities with
local NRCS or MSU-Extension office.

9

Prevent/limit livestock access to
waterways

The NRCS estimates that fencing costs
approximately $20.00 per rod and
$1.20 per foot of fencing material. An
estimate of $1,200 was made for a
stream crossing for livestock. This
included preparing a 20-foot wide by
4-foot deep crossing area with ramps
10-feet wide on a 6:1 slope.

10

Promote the development and
implementation of manure
management plans

Approximately $5,000 - $8,000 per
plan.

Promote the restoration of historic
wetlands

Cost depends on land and/or
easement acquisition and extent of
grading and earthwork. Donated land
with no easements could cost between
$1,500 and $3,000/acre. Purchase land
with extensive grading and plantings
approximately $9,000 to $25,000.

8

11
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Chapter 4: Drain Inspection and Maintenance
4.1 Drain Assessment Process Document
Drain inspections are an essential part of the SWMP to plan future maintenance activities. A methodology
and ranking system was developed as a result of actual drain inspections. A sample report for Alder Creek
Drain is available in Appendix D combining information gathered and presented in a usable manner. The
fourteen County Drains inspected for the plan and evaluated in this report are identified in Section 4.2.
4.1.1 Inspection Methods
The intent of drain inspection reports is to document and inventory the existing condition of the drain in
question. The report provides general information and known condition deficiencies on the drain of note.
Inspection photos detailing crossing information, blockages within the drain, bank erosion, field and
surface tile locations, and general condition photos were collected and geo-referenced using the ArcGIS
Collector on iPads. Results are presented with attached photographs and maps.
4.1.1.1 Base Mapping
Hydrography, street centerlines, political boundaries, aerial photography, etc. used for preparation of the
deliverables for this project were obtained from the Calhoun County GIS Department. Other data was
prepared by Spicer Group, Inc. The horizontal datum used for this project is the North American Datum
of 1983 (NAD 83), Michigan State Plane, South Zone, with all units in international feet.
4.1.1.2 Field Inspection
The Alder Creek Drain was one of the drains field inspected by engineers. During the field inspection,
potential problematic areas such as sedimentation, bank erosion, fallen trees or woody debris, log jams,
excessive vegetation, collapsed pipes, sink holes, evidence of flooding etc. were identified and
documented using the ArcGIS Collector tool. Drains were inspected by staff from Hubbell, Roth & Clark,
Spicer, and Eng.
The data points were processed using ArcGIS. Photographs, crossing reports, and maps of condition points
are available for review. A summary of the inspection and maintenance needs and locations are detailed
herein. The terms good, fair, poor, and unsatisfactory are used to describe the conditions of the drain.
Table 4.1 provides a brief definition of each term.
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Table 4.1 Definitions of general drain condition assessments

GOOD

No existing or potential deficiencies are
recognized. Acceptable performance is
expected under all hydraulic conditions.
FAIR
No existing drain deficiencies observed for
normal hydraulic conditions. Maintenance may
be necessary but is not required at the time of
the inspection.
POOR
Deficiencies were observed that may cause
problems under normal or storm conditions.
Remedial action is necessary. Maintenance or
petition work and further investigations or
studies may be necessary.
UNSATISFACTORY Conditions were observed that require
immediate or emergency action for problem
resolution. Maintenance or petition and further
investigations or studies are necessary.
4.1.2 Maintenance Priority Rankings
Maintenance or improvement work resulting from the field inspection assessments are then given a level
of priority of High, Medium, and Low. Within each category, specific maintenance activities can be given
numerical rankings to assist with prioritization. General definitions of High, Medium, and Low priority are
provided in Table 4.2.
Table 4.2 Definitions of High, Medium, and Low Priority

HIGH

MEDIUM

LOW

Maintenance or improvement needs are
important to address as quickly as feasible, and
immediate benefits or results are likely.
Maintenance or improvement needs have a
moderate need for action but should be planned
for action in routine work program activities.
Maintenance or improvements needs can be
deferred and should be planned over a 2 to 5
year program.
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4.1.3 Observations
Consistent terminology and definitions for drain problems and work categories are needed to describe
drain conditions seen in the field. Observations during drain inspections generally fall under the following
categories:
a. VEGETATION: Fallen trees, log jams, dense growth, invasive species, debris blockages for clearing,
realignment, or removal.
b. CULVERT CROSSINGS: Culvert grade, capacity or blockages needing improvement.
c. OPEN FLOW CONDITIONS: Streambank erosion and sediment deposits needing cleanout or
protective measures.
d. CLOSED FLOW CONDITONS: Closed drain systems needing cleaning, inspections, and repair.
e. FIELD TILE CONDITIONS: Farm field tile connections are located and have positive alignment with
grade flow paths.
f.

PRIVATE PROPERTY CROSSINGS: Private land access drain crossings are documented and
operating consistent with drain performance requirements or accepted practices/standards.

4.2 Selection and Description of County Drains Inspected
Fourteen (14) County Drains were inspected to assist in developing a proper practice moving forward.
Most of them were inspected using the ArcCollector tool as previously described. The following drains
were inspected:
















Alder Creek
Bear Creek
Dean and Miller
Dogtown
Garfield Lake
Hyde, Hollon, and Cedar Lake
Lake of the Woods

Nottawa Creek
Pattison
Romans
Smith & Wagner
Sperry Morgan
Turtle Lake
Willow Creek

The drains listed were selected for the most part based on resident complaints and known problem areas.
Another consideration was providing a range of width, depth, and uses for drain channels. For example,
part of the Romans Drain is a closed channel, and the Nottawa Creek is a designated trout stream. An
overview of the drains inspected can be seen in Table 4.3.
Table 4.3 Overview of County Drains Inspected

Drains
Alder Creek
Bear Creek
Dean and Miller
Dogtown
Garfield Lake
Hyde, Hollon,
Cedar Lake

Drainage Area
(in acres)
9,893
6,040
1,045
2,275
1,723
&
3,762

Drain Length
(in miles)
4.13 (5)
7.91 (8)
1.42 (2)
4.92 (5)
1.42 (2)
2.86 (3)

Watershed Planning
Area
St. Joseph
Kalamazoo River
Kalamazoo River
St. Joseph
Battle Creek
Kalamazoo River

Outlet Connection
Nottawa Creek
Kalamazoo River
Wilder Creek
Harvey Creek
State & Indian Creek
Clark Drain
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Lake of the Woods
Nottawa Creek

5,978
61,033

12.0 (12)
31

Pattison
Romans
Smith & Wagner

2,388
623
414

2.95 (3)
1.61 (2)
0.85 (1)

Battle Creek
St. Joseph River
Watershed
Kalamazoo River
Kalamazoo River
Battle Creek

Sperry Morgan
Turtle Lake
Willow Creek

1,373
4,115
566

2.25 (3)
1.03 (2)
1.30 (2)

Kalamazoo River
St. Joseph
Kalamazoo River

State & Indian Creek
St. Joseph River
Kalamazoo River
Kalamazoo River
Lake of the Woods
Drain
Kalamazoo River
St. Joseph River
Kalamazoo River

A select group of drains, also with the consideration of variety, were then assessed using the prioritization
ranking process listed above. Maintenance needs for these drains were entered into a table provided to
the County to assist with future planning (Appendix E).

4.3 Field Inspection Results
4.3.1 Presentation of Results
Inspection results and maintenance recommendations were entered into a Supertable (Appendix E) and
ranked based on High, Medium, and Low priority, as well as numerically. The following 10 drains were
used to fill out information in the supertable:






Alder Creek
Bear Creek
Dogtown
Garfield Lake
Hyde, Hollon, and Cedar Lake







Nottawa Creek
Romans
Sperry Morgan
Turtle Lake
Willow Creek

Some drains were segmented into reaches. Maintenance activities ranged from spot repairs to culverts
to debris removal over 9100 lineal feet.
4.3.2 Definitions of Maintenance Terms
As a result of the inspections and prior experience, the following general terms are used to describe
potential deficiencies and maintenance or petition work typically performed on County Drains. The
specific type, location, and scale of work proposed along with a cost estimate was also provided.
4.3.2.1 Open Channels
 Herbicide Spraying – Use of herbicide to treat excessive vegetation (ex. reed canary grass) or small
woody vegetation smaller than 3 inches in diameter. Typically scheduled or performed on an
annual to tri-annual basis.


Channel Clearing – Removal of trees within the channel bottom.



Grubbing – Removal of tree root mass.
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Snagging – Grabbing and removal of 2-6 inches branches, logs, or vegetative masses from the
channel that are not fixed to the ground.



Selective Clearing – Removal of dead, dying, or leaning trees within a portion of a drain.



Site Clearing – Similar to Selective Clearing but typically involves a larger area or distance along
the drain. Includes removal of live trees.



Debris Removal – Similar to snagging but includes removal of log jams or other debris greater than
6 inches. Typically, this item will be described for a reach of a drain that is heavily wooded and
will be performed in conjunction with selective or site clearing.



Drain Bank Repair – Installation of riprap toe of slope protection to protect against erosion caused
by incision or lateral migration of the channel, or placement of topsoil and surface erosion
protection such as mulch blanket, or installation of surface outlet tubes with grassed or riprap
spillways to protect against erosion caused by surface water entering the drain over the banks.



Installation of In-Stream Structures – Placement of j-hooks, cross-vanes, or riprap grade control
structures to mitigate or prevent head cutting or bank erosion.



Open Channel Cleanout – Excavation of the center portion of the channel from toe of slope to toe
of slope. Excess sediment will be removed down to the historic flow line of the drain or the hard
plan bottom.



Open Channel Excavation – Excavation from top of bank to top of bank as needed to achieve the
design side slopes and channel depth. Typically, the top of one or both banks will be excavated
or pulled back to mitigate a shear or vertical bank and prevent future sloughing or erosion.



Crossing Repair or Replacement – Repair or full replacement of culvert due to hydraulic or
structural deficiencies.

4.3.2.2 Closed Conduits
 Televising – Use of motorized sewer televising equipment to view the interior of the closed
conduit.


Cleaning or Jetting – High pressure hydro-jetting to remove blockages such as roots or sediment.



Selective Repair or Replacement – Excavation and replacement of a portion of storm sewer.
Sinkholes or blowholes are evidence of broken tile in need of replacement.



Structure Repair or Replacement – Repair or full replacement of culvert due to hydraulic or
structural deficiencies.

4.3.2.3 Crossings
 Grade Alignment – Adjusting elevation of culvert to meet hydraulic gradient to restore proper
drain function.


Capacity Adjustment – Upsizing culvert to meet upstream drainage requirements.



Stability – Headwall improvements to improve stability and prevent further erosion or culvert
collapse.



Surface Improvements – Improvements to crossing surface to prevent sediment deposits and
culvert collapse.



Replacement – Replacement of culvert or bridge due to hydraulic or structural deficiencies.
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4.4 Drain Inspection and Maintenance Fact Sheets
Drain Inspection and Maintenance Fact Sheets were developed to provide basic information when
determining the best course of action. They provide a general understanding of the problem, risks, and
approach with the different observations. The fact sheets also provide cost considerations, and suggest a
holistic approach to drain maintenance.
The specific fact sheets relate to observations listed in 4.1.3. Table 4.4 shows a list of fact sheets and the
associated categories. The sheets themselves are presented in Appendix F.
Table 4.4 List of Drain Inspection and Maintenance Fact Sheets

Vegetation
01

Fallen Trees

02

Log Jams

03

Dense Growth

04

Debris Blockages

05

Invasive Species
Culvert Crossings

06

Set Grade Alignment

07

Repair Culvert

08

Remove Culvert

09

Improve Capacity
Open Flow Conditions

10

Streambank Erosion

11

Reconstruction or Drain Petition Improvements
Closed Flow Conditions

12

Clean and Inspect

13

Inspections to Manage Collapses

14

Improve Capacity
Field Tiles

15

Establish Locations and Grades

16

Manage Outlets
Private Crossings

17

Permit, Capacity, Grade, and Safety
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Chapter 5: Additional GIS Data and Maps
5.1 Soils and Floodplains
5.1.1 Soils
Utilizing soil types is integral for selecting and implementing BMPs under a SWMP. Good draining soils
allow for less surface runoff, and as a result, less transfer of runoff and pollutants to receiving waters.
Table 5.1 provides a list a soil types and descriptions in Calhoun County. Figure 5.1 shows the hydrologic
soils in Calhoun County.
Table 5.1 Soil Descriptions

Hydrologic Soil Group on Map
A
B

C

D
A/D
B/D
C/D

Description
Soils in this group have low runoff potential when thoroughly
wet. Water is transmitted freely through the soil.
Soils in this group have moderately low runoff potential when
thoroughly wet. Water transmission through the soil is
unimpeded.
Soils in this group have moderately high runoff potential when
thoroughly wet. Water transmission through the soil is
somewhat restricted.
Soils in this group have high runoff potential when thoroughly
wet. Water movement through the soil is restricted or very
restricted.
These soils have low runoff potential when drained and high
runoff potential when undrained.
These soils have moderately low runoff potential when drained
and high runoff potential when undrained.
These soils have moderately high runoff potential when drained
and high runoff potential when undrained.

Source: USDA SSURGO 2.3.2 (P. 51-52) February 2014

5.1.2 Floodplains
Floodplains are another source of information necessary for properly assessing drainage, and protecting
receiving waters. Figure 5.2 shows the 100 year floodplain in Calhoun County. Zone A refers to the 100
year floodplain without base elevations determined. Zone AE refers to the 100 year floodplain with base
elevations determined.
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Figure 5.1

Figure
5.1Figure 5.1
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Figure 5.2
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5.2 Wetlands
5.2.1 Wetland Assessment
Michigan has lost over 50% of its wetlands since European Settlement. Wetlands provide significant water
quality functions from fish habitat to water storage during floods. Restoring, enhancing, and protecting
wetlands can lead to positive impacts on water quality. A map of the current and pre-settlement wetlands,
along with wetland assessment tables of Calhoun County is available in Appendix G. The current total loss
of wetlands in the state of Michigan is greater than the current total loss in Calhoun County.
The MDEQ has developed the Landscape Level Wetland Functional Assessment (LLWFA) tool to categorize
and prioritize wetlands that have high potential for restoration and protection. The MDEQ has conducted
LLWFA studies across several watersheds in the state of Michigan, including the Kalamazoo and St. Joseph
watersheds in Calhoun County. The goal of LLWFA is to analyze current wetland functions in comparison
to pre-settlement wetland data to assess the change in wetland extent and condition, and determine how
the functional capabilities of the wetland have changed over time. The process allows the MDEQ to
identify historically lost wetlands, determine the functions they provided, and prioritize wetlands for
restoration in order to improve water quality and thus aid in stormwater management. Wetlands are
scored using functional units which are correlations between wetland characteristics, such as hydrology
type, the position of the wetland on the landscape, slope, water flow and other factors and the functions
they provide.
5.2.2 Wetland Functional Groups
The MDEQ has identified 14 key wetland functions that have been correlated to landscape and hydrology
conditions to assign ratings of low, moderate, or high for that function. The higher the rating the higher
the potential for that wetland to provide those functions. These ratings help provide a guide for wetland
restoration and protection for government entities, non-profits, and other organizations. Maps for the
following 14 functions in Calhoun County are also provided in Appendix G.






Flood Water Storage
Streamflow Maintenance
Nutrient Transformation
Sediment and Other Particulate Retention
Shoreline Stabilization










Fish Habitat
Stream Shading




Waterfowl and Waterbird Habitat
Shorebird Habitat
Interior Forest Bird Habitat
Amphibian Habitiat
Conservation of Rare and Imperiled
Wetlands and Species
Ground Water Influence
Carbon Sequestration

These maps show the areas in Calhoun County with the potential to provide a high, moderate, and low
value for those functions with higher areas being more valuable wetlands. Appendix H shows the level of
detail that is available in the CCWRC office, and is potentially available to the public on the CCWRC
website.
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Chapter 6: Public Education and Involvement
6.1 Local Agencies and Organizations
Public stakeholder meetings were held during the development of this plan. Participants included Albion
College, Calhoun County Farm Bureau, Trout Unlimited, Calhoun County Road Department, Kalamazoo
River Watershed Council, City of Albion, City of Battle Creek, and citizens.
Key issues discussed at stakeholder meetings included:






Lack of upland cover leads to soil erosion and sedimentation. Solutions may include installed
buffers around drains, implementing conservation tillage practices, and identifying and
repairing unstable areas in drains.
Importance of proactive partnerships with other groups, particularly with education and
outreach initiatives.
Inheriting disconnected drains is a challenge for jurisdictional power and ability to influence.
Emphasizing return on investments and economic benefits is key to appealing to people,
particularly farmers.

6.2 Education and Outreach Campaigns
Calhoun Conservation District: MAEAP (MI Agriculture Environmental Assurance Program), environmental
education and place-based education programs for youth, Kalamazoo Watershed Heritage Water Trail
through Calhoun County, MICorps macroinvertebrate sampling
MSU-Extension Michigan Lake and Stream Leaders Institute: Participants take courses to obtain a better
understanding of lake and stream science and management and to learn leadership skills necessary to
tackle challenging issues surrounding lake and stream protection. The program occurs once every two
years.
The Water Resources Commissioner is a primary member of the Battle Creek Area Clean Water Partners.
The Battle Creek Area Clean Water Partnership is the City of Battle Creek; the City of Springfield; the
Calhoun County Water Resources Commissioner; Calhoun County Road Department; the townships of
Bedford, Emmett, Leroy, Newton, and Pennfield, the Hart-Dole-Inouye Federal Center, and Battle Creek
Area Schools joining together with the common goal of protecting the waterways in our area. For more
information, visit http://www.bcwater.org/.
The County is currently working on providing public education for GIS data in the form of ArcCollector.
Hard copies of the plan will be available in the CCWRC office.

6.3 Landowner Brochure
The CCWRC Office developed a “Landowner Stormwater Management and Drainage Guide” to assist land
developers. Some of the considerations include where a property drains, where floodplain boundaries
are, and what sort of approvals are required prior to land development. The brochure detailed some of

Calhoun County Stormwater Management Plan | 50

the concerns with protecting water quality from sources such as fertilizers, pesticides, oil, etc. It also
describes basic information with respect to easements and contact numbers for questions. A helpful result
is the “Before you Build” section posing the following specific tasks for landowners/developers:







Check if the property is in a floodplain or wetland area.
Check the topography to identify low areas, direction of drainage, and County Drain outlets.
Check the soil type. Note that soil types can vary within each property.
Check the wildlife habitat. See if any can be protected or restored.
Obtain required permits for well and septic, soil erosion and sedimentation control, building,
County drain crossing or connection, etc.
Look for opportunities for low impact development for stormwater management.

A copy of the brochure is available in Appendix I.

6.4 Public Meetings
In December of 2015, a stakeholder meeting took place in Calhoun County. Groups were invited via email
and representatives from Albion College, Calhoun County Farm Bureau, Trout Unlimited, Calhoun County
Road Department, Kalamazoo River Watershed Council, City of Albion, City of Battle Creek, and one citizen
were present. Current projects at the time were discussed along with water quality concerns and a group
discussion at the end. The agenda, meeting minutes, and contact information for all that attended can be
seen in Appendix L. After the stakeholder meeting, the Farm Bureau sent a response.
On March 28, 2017, a public meeting was held in Calhoun County to invite the public to discuss the SWMP.
A copy of the plan was posted online and citizens could provide feedback to a designated email account,
but none were received. Even though an ad was placed in the Calhoun newspaper publicizing the meeting,
no citizens were present at the public meeting. An informational handout and meeting minutes can be
found in Appendix L.
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Chapter 7: Plan Implementation
7.1 Plan Summary
Calhoun County has approximately 320 stormwater management drainage areas established as County
Drains, which accounts for approximately 750 miles of open and enclosed County Drains. The WRC is also
responsible for the operation and maintenance of nine lake level control facilities located within the
county. Easements are granted to the Water Resources Commissioner along all designated County Drains
for the purpose of allowing access to operate, maintain, or repair the drain.
Maps contained in this plan identify the jurisdiction and location of established County Drains, the location
of designated floodplains, soil types as they relate to hydrology, land use classifications, wetlands, wetland
functional units, and watershed management planning areas.
Field investigations of stormwater system components were completed for 14 designated County Drains.
Results of the field investigations were used to assess conditions, and identify maintenance actions,
repairs or improvement needs to restore system capacity and performance for those drains. Maintenance
actions were ranked for implementation with details for delivery over the next few years.
Field investigation results were also used to develop a general process for conducting County Drain
Condition Assessments and Maintenance Improvement Practices across the entire County. The process
covers vegetation, culverts, open flow, closed flow, field tiles, and private crossings. This process will be
used to schedule ongoing annual field inspections each year consistent with available funding and priority
needs.
The established County Drains generally do not have stormwater BMPs within the public system. Based
on the wetland area assessment in this plan, Calhoun County has maintained over 78 percent of the presettlement wetland area, which offers a very good management practice that should be protected and
maintained. The functional value of these wetlands was also assessed based on considering fifteen
functional unit categories of benefits derived from these wetlands to manage and improve stormwater
and the natural environment.
Site development standards to manage stormwater runoff are adopted for managing stormwater from
private systems. The technical details and criteria are as contained in the Battle Creek Area, Clean Water
Partners, and Stormwater Management Program Technical Reference Manual. Future application of these
standards will address the requirements of stormwater NPDES permitting and Phosphorus TMDL action
plan, as approved and adopted by the County Board.
Public involvement was conducted to gain input on stormwater problems and concerns. Results support
the role and application of the drain inspection and maintenance program contained in this plan. In
addition, a Public Information Brochure was prepared and distributed entitled, “Landowner Stormwater
Management and Drainage Guide.”
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7.2 Implementation Timeline
The timeline for implementing results and recommendations from this plan were used during this past
year to guide and manage inspection and maintenance priorities using available staff and funding. In
addition, the public information brochure was completed and distributed along with maps prepared for
the plan. The maps will also be made available to the general public as electronic media through various
public methods.
Maintenance improvement work will be scheduled following the priority ranking results for the 14 County
Drains inspected as part of the plan. Funding will be based on using the available maintenance monies
consistent with the Drain Code Annual Maintenance Assessment and Spending Limits.
Additional annual Drain Condition Assessments and ranking of Maintenance Improvement Practices will
be scheduled and implemented each year to address complaints, problems, and needs.
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