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Executive Summary

Who

In 2002, through a grant from the Charles C. Mott foundation, a preliminary
watershed assessment of the Mona Lake Watershed was spear-headed by the
Community Foundation for Muskegon County and conducted by Grand Valley
State University’s Annis Water Resources Institute. Upon completion, results
were shared with the community at a public meeting. Residents and
stakeholders present thought it prudent to form a local nonprofit group that could
continue efforts to further identify and address pollution issues in the watershed.
With additional assistance from the Community Foundation, the volunteer group
of interested citizens gained official 501(c)(3) nonprofit status in November 2003
as the Mona Lake Watershed Council (Council).

What

In October 2004, the Council received a grant from the Michigan Department of
Environmental Quality (MDEQ) to develop a comprehensive watershed
management plan. The plan would identify all sources and causes of nonpoint
source pollution in the watershed and outline an implementation strategy by
September 2006, to address the specific pollutants. Information from historical
studies, data from the latest projects and studies, and input from many
community stakeholders helped shape the watershed management plan
components and define the recommended implementation projects.

A watershed management plan is a compilation of information created to assess
water resource use, land use activities, and development; to evaluate how the
waterbodies have been impacted and whether critical areas exist due to their
unique and/or fragile character or because of poor management; and to devise a
system to preserve and sustain the watershed services. A watershed is defined
as an area of land that drains to a particular point along a stream or other water
feature such as a lake.

Where

The Mona Lake Watershed is located in the western-central portion of the Lower
Peninsula of Michigan. It comprises a relatively small area of approximately 200
km? or 45,570 acres, and is located almost entirely within Muskegon County, with
the exception of a small area in the northeastern corner of the watershed, which
is located in Newaygo County. The Mona Lake Watershed is comprised
primarily of forested, farmed, and developed land. The climate of the Mona Lake
Watershed is a temperate lakeshore climate. Average annual snowfall is 70 to
90 inches and average annual rainfall is 32 inches. The watershed is relatively
flat with mostly sandy soils. The main waterbodies include Mona Lake, Black
Creek, Little Black Creek and several other smaller tributaries, drains, and
wetlands. According to the 2000 U.S. Census data, the human population within
the watershed is approximately 53,500. Land use is primarily a mix of



agriculture, industry, developed areas, and residential. The hydrology of the area
includes a general flow of water from east to west from the upper reaches of the
watershed to Mona Lake and ultimately to Lake Michigan.

Why

The State of Michigan's Administrative Rules, Part 4 (Promulgated pursuant to
Part 31 of the Natural Resources and Environmental Protection Act, 1994 PA
451, as amended), specify state water quality standards. This includes Total
Maximum Daily Loads (TMDLs), which address specific pollutant loads in a
waterbody. Mona Lake and its two major tributaries, Black Creek and Little Black
Creek, each require TMDLs due to severe chemical and biological degradation.
Additional water quality impairments in the watershed include 1) excessive
nutrient inputs to Mona Lake (internal and external) resulting in nuisance algal
blooms, 2) sedimentation in the tributaries, 3) pathogens from municipal and
agricultural sources, and 4) contaminated sediments in Little Black Creek and
Mona Lake that have adversely affected the biotic community and pose potential
human health concerns.

Four of the nine designated uses for waterbodies in the State of Michigan are
impaired in the Mona Lake Watershed, and include partial and total body contact,
coldwater fishery, and other indigenous aquatic life and wildlife. Navigation is
considered a threatened designated use within the watershed. The primary
nonpoint source pollutants causing impairment to the designated uses are
sediment, nutrients, pathogens, storm water, and heavy metals. The primary
waterbodies impaired in the Mona Lake Watershed are Black Creek, Little Black
Creek, and Mona Lake.

How

Through committees, surveys, public meetings, community presentations, and
hands-on activities, all stakeholders in the watershed were invited to participate
in the process of developing this watershed management plan. The diversity and
active involvement of the stakeholders throughout the process allowed the plan
to evolve with those diverse perspectives in mind and with the ultimate goal of
sustainability for all groups within the watershed. Through this collaborative
effort and a solid understanding of the water quality issues, the resulting
watershed management plan reflects the community’s cooperation, support, and
willingness to take the necessary steps for watershed restoration and protection.
These steps include implementation of specific on-the-ground projects and
educational campaigns, which will allow for the long-term sustainability of the
watershed.

Critical areas for investigation and inventory of known and suspected pollutants
were identified through stakeholder input and review of previous studies. Black
Creek and Mona Lake were identified for inventory regarding nutrient inputs, due
mainly to the large volume of water Black Creek contributes to Mona Lake and
the nutrient rich sediments already built-up on the lake bottom. Due to potential
nutrient inputs from residential landscaping measures, urban areas were targeted



for inventory. When considering pathogen sources for investigation, municipal lift
stations in the areas of Little Black Creek and Mona Lake were identified as well
as agricultural runoff in the upper Black Creek area. Black Creek and Little Black
Creek were known priority areas for inventory for sediment based on their
TMDLs. Both creeks are classified coldwater fishery streams by Michigan
Department of Natural Resources but due to excessive sedimentation, the
coldwater fisheries are impaired.

Stormwater inputs to the streams and lake were an inventory target item in the
agricultural and developed areas of the watershed because they carry all the
primary pollutants of concern: nutrients, pathogens, and sediment. Lastly,
contaminated sediment critical areas that are of concern to local citizens include
Little Black Creek and its deposition area within Mona Lake (note: contaminated
sediment is not recognized as a nonpoint source pollutant by the MDEQ).

Next, a complete inventory of the critical areas was undertaken. Staff at Mona
Lake Watershed Council hiked and/or kayaked all the tributaries and Mona Lake
to identify the sources and causes of pollutants. In addition, the Annis Water
Resources Institute (AWRI) of Grand Valley State University was contracted to 1)
conduct a road stream crossing inventory, 2) calibrate a hydrologic model
previously developed for the watershed, and 3) update the land use/land cover
maps for the watershed using 2005 satellite imagery. AWRI also conducted a
study to compare the internal vs. external nutrient loadings of Mona Lake under a
separate MDEQ grant they obtained. Findings from that study supplemented our
findings and assisted in the selection of priority Best Management Practices for
implementation. Data collected by the Phase Il Stormwater communities in the
watershed regarding illicit discharges to storm drains was obtained to
supplement the inventory data for the watershed.

Outcome

The field inventory work identified specific sources of pollution as well as
potential sites for implementation projects. The road stream crossing inventory
identified 11 sites that need repair work to reduce erosion. The hydrologic model
work indicated that Black Creek provides 75% of the flow volume to Mona Lake,
with Little Black Creek providing 11%, Cress Creek 7%, Ellis Drain 4.5% and the
remaining tributaries 2%. Mona Lake’s sediments provide >67% of the total
phosphorus load to Mona Lake in summer and fall seasons, but <10% in spring
through internal loading. The bulk of the external load comes from Black Creek
(72%) and Little Black Creek (18%). The land use/land cover update identified
changes between 1978 and 2005. In 1978, the acres of watershed under natural
cover, agricultural use, and developed use were 22,321, 11,103, and 12,146
respectively. By 2005, they had changed to 21,237, 7,105, and 17,228,
respectively. Hence, the greatest degree of change was the 36% loss of
agricultural land and the 42% increase in developed land.

With the sources and causes of pollutants in the watershed now identified,
citizens, key stakeholders, and community leaders decided upon specific



watershed goals for the desired uses of the upper, middle, and lower regions of
the watershed. Some of the desired uses included boating, fishing, farming, and
habitat preservation. Four main objectives emerged in order to achieve the
various watershed goals: 1) reduce nutrient and pathogen inputs to the system,
2) reduce sedimentation and stormwater runoff, 3) remove contaminated
sediments from Little Black Creek and possibly Mona Lake, and 4)
control/eradicate non-native invasive plants. In order to achieve these
objectives, a four-phase implementation project schedule was developed.

Phase | - Highest priority projects:

1) Create two flow-through marshes, totaling ~100 acres, with
upstream sediment traps in the channelized portion of Black
Creek located on Muskegon County Wastewater Management
System property.

2) On-farm wetland restoration, nutrient management, and riparian
buffers for agricultural land in the upper watershed.

3) Outreach and Education efforts regarding the Phase | projects,
the Michigan Agriculture and Environmental Assurance
Program, and the upcoming Phase Il projects.

Phase Il - Moderate priority projects:

1) Determine contribution of nutrients from the old celery fields
along lower Black Creek; potentially enhance the “wetland”
areas for more nutrient uptake by plants.

2) Storm drain retrofit and retention projects to reduce stormwater
pollution to creeks and Mona Lake.

3) Outreach and Education efforts regarding these Phase Il
projects, the county-wide phosphorus ban for lawn fertilizers,
dumping of lawn clippings and leaves in waterways, Low Impact
Development Criteria, purple loosestrife control, and the
upcoming Phase lll projects.

4) * Last minute addition based on data from AWRI Internal
Loading Study: Need a feasibility study to consider mitigation
strategies to address internal lake loading: dredging, capping,
binding, etc.

Phase Il - Low Priority projects:

1) Road stream crossing repair work at 11 sites

2) A stream bank stabilization project in Black Creek, south of Sun
Chemical, and possible land preservation there.

3) Cloverville area surrounding Kuis Drain needs sewer system;
until sewer is installed, septic tank maintenance and education
is needed.

4) Hidden Cove and Little Black Creek bays need internal loading



assessments for potential dredging, wetland restoration, and
invasive species removal projects.

Phase IV - Items of Concern:

1) Peerless Plating Superfund site; contaminated sediment still in
the adjacent creek bank.

2) Marathon Oil property between Laketon Avenue and Evanston
Avenue; groundwater contamination and petroleum product still
leaching from the soil to surface water of Little Black Creek.

3) Contaminated sediment in pockets throughout Little Black Creek
as a result of soils migrating downstream and into Mona Lake.

4) Other contaminated groundwater sites, such as Thermo-Chem
and the SCA Independent landfill.

The Future

Efforts are now underway to find the resources to implement the activities
identified in the four phases listed above. The long term goals and objectives of
the Mona Lake Watershed Council are to reduce nonpoint source pollution,
improve water quality and habitat within the watershed, and provide
environmental justice in a demographically diverse watershed. These goals are
to be reached through a combination of efforts including this planning project, the
outlined implementation projects, and continued outreach and education within
the watershed. These efforts are designed to result in increased environmental
awareness and actual behavioral changes by individuals, businesses, and
farmers in the Mona Lake Watershed so as to provide a sustainable watershed
for all to enjoy.



l. Introduction
* Words highlighted in bold are defined in the glossary.

The Mona Lake Watershed encompasses a relatively small area of
approximately 200 km? or 45,570 acres, and is located almost entirely within
Muskegon County, except for a small section in the northeastern corner that is
located in Newaygo County. A watershed is an area of land in which all the
rainfall and snowmelt from that area drains to the lowest point, usually a stream
or lake. For the Mona Lake Watershed, all rainfall and snowmelt drains to Mona
Lake, via several creeks and small tributaries. Watersheds historically had a
natural pollution filtering system, by way of its soils, grasses, trees, and aquatic
plants, and the watershed provided needed habitat for plants and animals. As
more and more people inhabit watersheds, pollution is increased and the filtering
capacity of the watershed is decreased. Pollutants are carried by wind and
runoff from rain and snowmelt from the land surface to the water. This results in
impaired water quality of the streams and lakes, a loss of native plant and animal
species, an increase in non-native plants and animals, and an overall reduction
in the quality of the environment.

Nonpoint source pollution comes from multiple diffuse sources, not a discrete
conveyance, such as a simple pipe outlet, commonly known as point source
pollution. Typical nonpoint source pollutants in Michigan include animal manure,
storm water runoff, metals, nutrients, organic matter, pathogens, pesticides,
petroleum by-products, and sediment. Because of its diversity of land uses, the
Mona Lake Watershed includes all of these pollutants. Excess nutrients
(primarily phosphorus) in the watershed come from multiple sources such as
lawns and farm fertilizer, decomposing lawn clippings and leaves that are
dumped into nearby waterways (becoming nutrient-rich organic matter), and in
runoff from agricultural fields. Pathogens, which are human disease-causing
bacteria or viruses, come from sewage spills, leaky septic tanks, manure runoff
from farm fields, and even wildlife that live in the watershed. Sediment, organic
matter, and petroleum by-products are carried in storm water runoff from paved
surfaces and agricultural fields and are deposited in the nearby waterways.
Sediment is a convenient surface for other pollutants to cling to as it travels
through the watershed. Sediment also can come from within the stream; it
becomes dislodged from its natural area as a result of high volume flows in the
stream.

Impacts to the Mona Lake Watershed from nonpoint source pollution are many.
For example, excess nutrients cause algal blooms, some of which have been
identified as toxic. Nutrients also allow invasive aquatic species such as purple
loosestrife and Eurasian water milfoil to thrive and choke out the native
vegetation. In addition, nutrients continue to build up in the sediment in Mona
Lake providing a bank of excess nutrients in the lake bottom. Pathogens,
specifically fecal coliforms, have resulted in beach closures at Ross Park, Mona
Lake Park, and Lake Harbor Park when they exceed 300 colonies per 100 ml of



water. Sediment covers fish spawning habitat and makes it difficult for fish to
breathe during high flow periods. Over time, the sediment builds up, making the
creeks shallower and warmer. The sediment eventually migrates into Mona
Lake, slowly filling in the lake and choking off the channel to Lake Michigan.

Once a watershed becomes “impaired” by the pollutants mentioned above, it is
no longer able to meet the state’s designated uses. Four of the eight
designated uses of water bodies in the state of Michigan are considered impaired
in the Mona Lake Watershed. They include partial body contact, total body
contact, other indigenous aquatic life and wildlife, and coldwater fishery.
Navigation, a fifth designated use, is considered threatened due to excess
aguatic vegetation in the lake and sediment build-up in the channel. When a
watershed has this many impairments, development of a watershed
management plan is imperative.

The purpose of a watershed management plan is to assess surface water
resources, impairments, land use activities, and development in a given
watershed to provide the framework needed to implement necessary projects
and practices to restore, preserve, and sustain healthy watershed services.
Major goals of a watershed management plan are to identify water quality goals
of the community, define critical areas, and develop feasible management
systems and/or implementation projects to fix the problems. This cannot be
completed effectively without stakeholder input (Tetra Tech 2003, USEPA 2003).

Stakeholders are individuals, agencies, or organizations that have a vested
interest in, or are affected by, decisions within the plan. Involvement by and
education of local stakeholders are crucial elements to the success of a
watershed management plan. For the Mona Lake Watershed, stakeholders
include all residents, the business community, the agricultural community,
municipalities, local schools, and elected officials. Some specific entities
involved were the Mona Lake Watershed Council, Grand Valley State University
— Annis Water Resources Institute (AWRI), Community Foundation for Muskegon
County, Muskegon Conservation District, Michigan Department of Environmental
Quality (MDEQ), Alliance for the Great Lakes, Muskegon Area Municipal Storm
Water Committee (MAMSWC), and the Muskegon County Drain Commission.
The variety of stakeholders and their active involvement in the development of a
watershed management plan allowed the plan to evolve with consideration to
diverse perspectives. In the Mona Lake Watershed, a primary concern was land
use, more specifically, development and its resulting impervious cover. Through
the collective effort of the various stakeholders and an understanding of the
water quality issues, this watershed management plan will be used toward
achieving the common goal of sustainable land uses and high water quality
within the watershed.

This watershed management plan contains a description of the Mona Lake
Watershed, a summary of the water quality issues and goals, discussion of



identified critical areas, examples of public involvement and increased
awareness, and implementation project recommendations. It also contains eight
(8) appendices for additional work conducted under this MDEQ grant including:
hydrological model report, road stream crossing inventory, 2005 land use/land
cover update, photo inventory, newsletters, pollutant load reduction estimates,
Phase Il stormwater community watershed management plan, and a project
evaluation.



Il. Description of the Mona Lake Watershed

2.1 Location and Size

The Mona Lake Watershed is located in the west-central portion of the Lower
Peninsula of Michigan. It consists of an area of approximately 200 km? or 45,570
acres, and is located almost entirely within Muskegon County, except for a small
section of the northeast corner of the watershed which is located in Newaygo
County (Fig. 2.1.1). Mona Lake is located at the southwest end of the watershed
and the final discharge point is Lake Michigan. The general flow direction of
surface and ground water is from northeast to southwest toward Lake Michigan.

Figure 2.1.1. Mona Lake Watershed location and size map
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The Mona Lake Watershed includes portions of four cities and nine townships,
the composition of which is shown in Table 2.1.1. The three municipalities with
the largest land area within the watershed are Moorland Township, Egelston
Township, and the City of Norton Shores.



Table 2.1.1. Cities and townships in the Mona Lake Watershed

Acres i (I)_fal\k/lé)na % of City/Twp

City/Township Within Watershed located in Mona

Watershed Area Lake Watershed
Ashland Twp. 588 1.3 2.6
Bridgeton Twp. 194 0.4 0.8
Casnovia Twp. 843 1.9 3.7
Egelston Twp. 8,998 19.7 39.2
Fruitport Twp. 5,791 12.7 29.9
Moorland Twp. 13,638 29.9 58.4
City of Muskegon 1,239 2.7 10.8
City of Muskegon Heights 1,327 2.9 65.8
Muskegon Twp. 2,278 5.0 14.9
City of Norton Shores 8,256 18.1 52.3
Ravenna Twp. 77 0.2 0.3
City of Roosevelt Park 89 0.2 13.5
Sullivan Twp. 2253 4.9 14.6

Totals 45,570 100%

(Data extracted from Michigan Center for Geographic Information’s Department of Information
Technology, Michigan Geographic Framework of 2003)

2.2 Climate

The Great Lakes have an impact on the weather in the Muskegon area.
Specifically, Lake Michigan tends to moderate the temperature extremes. The
lake breezes make the shore areas several degrees cooler than the rest of the
region in the summer and warmer in the winter. Average annual rainfall in
Muskegon County is 32 inches. Similarly, annual precipitation in Newaygo
County is 31 to 34 inches. Average annual snowfall in Muskegon County is 70 to
90 inches and 60 to 80 inches in Newaygo County. Mean regional winter
temperatures range from 6 to 32 degrees Fahrenheit and summer temperatures
range from 47 to 83 degrees Fahrenheit. The growing season ranges between
140 and 160 days in Muskegon County and 120 to 150 days in Newaygo County
because it is located further inland (MACC 2006, World Climate 2006).

2.3 Soils & Topography
Soils
Understanding the soils in an area enables planners to assess the impact of land

development. For example, in Muskegon, Nester soils are the most important
agricultural soils. The soil orders represented in the watershed consist primarily




of Spodosols and Histosols. Spodosols have high sand content, high
leachability, and are not naturally fertile soils; Histosols are composed mainly of
organic materials and are usually referred to as peat or muck (USDA 1968). Soil
suborders consist of genetically similar soils. There are 10 primary soil types
found in the Mona Lake Watershed (Figure 2.3.1 and Table 2.3.1).

Figure 2.3.1. Primary soil types of the Mona Lake Watershed
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Table 2.3.1. Primary soil types and amounts in the Mona Lake Watershed

Soil Type Acreage Percentage
Au Gres 3,838 8.42%
Croswell 2,751 6.04%
Granby 2,057 4.51%
Grayling 2,229 4.89%
Nester 2,093 4.59%
Roscommon 6,791 14.90%
Rubicon 17,543 38.50%
Tawas 2,536 5.57%
Water 691 1.52%
Other 5,038 11.06%
Total 45,570 100.00%



The hydrologic group of a soil type designates the runoff potential under storm
conditions. There are four main hydrologic groups: A (very low runoff potential),
B (low runoff potential), C (moderate runoff potential), and D (high runoff
potential), and three dual groups, A/D, B/D, and C/D (Figure 2.3.2). The dual
hydrologic groups are given for wet soils that can be adequately drained to allow
for farming and development. Improving the drainage of soils, usually via tile
drains, reduces the surface runoff potential. However, the use of tile drains may
also inadvertently allow pollutants to enter surface waters via direct connections
of tile drain outlets into surface waters.

Figure 2.3.2. Soil hydrologic groups of the Mona Lake Watershed
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Topography
The surface topography in Muskegon and Newaygo Counties ranges from flat

areas to rolling hills with a few steep slope areas. Sand dunes are present along
the western boundary of Muskegon County, along the Lake Michigan shoreline.
Glacial drift is the source of sand in most of Michigan’s dunes. The sands were
either eroded from glacial drift along the coast by wave activity or eroded from
inland deposits and carried by rivers and streams. The majority of the land in the
watershed is situated between 600 and 700 feet above mean sea level (msl),
with the lowest elevation being Mona Lake at 585 feet above msl. Mona Lake is



one of three watersheds in Muskegon County that discharges directly to Lake
Michigan.

2.4 Water Bodies

The Mona Lake Watershed consists of four major hydrographic features: Mona
Lake, Black Creek, Little Black Creek, and Ellis Drain. There are several smaller
tributaries that drain to Mona Lake including Cress Creek, three unnamed
tributaries on the north side and two on the south side of Mona Lake (Figure
2.4.1). There are also 40-plus storm drains that drain directly to Mona Lake and
100-plus storm drains that drain directly to the tributaries. The Muskegon County
Wastewater Management System (MCWMS) has a large open-water area that
consists of water treatment ponds. While this open water area does not drain
directly to the watershed anymore, historically it did. Now only irrigation water
from the ponds sprayed on the farm fields south of Apple Avenue drains into
Black Creek via pump discharge averaging two to three-million gallons per day.

The upper portions of Black Creek are mainly channels and drains that are
maintained to allow drainage of the agriculturally farmed areas. These drains
can also be dammed to provide a source of irrigation water during the growing
season. There are numerous other drainage ways in the watershed that are
cleaned, or maintained on a regular basis by the Muskegon County Drain
Commission to provide adequate drainage and flood protection. These are
shown in red in Figure 2.4.1 while the natural creeks and tributaries are shown in
blue.

Figure 2.4.1. Main hydrography of the Mona Lake Watershed
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2.5 Population

In 2000, the approximate population for the Mona Lake Watershed was 53,000
persons (USCB 2006). The majority of the population in the watershed lives in
the lower watershed region, in close proximity to Mona Lake and Little Black
Creek (Figure 2.5.1). Population density in this area ranges between 500 to
more than 5,000 people per square mile. In the upper region of the watershed
and toward the headwaters of Black Creek, population density was less than 500
people per square mile. The Cities of Norton Shores, Roosevelt Park, and
Muskegon Heights have the most densely populated regions of the watershed.

Figure 2.5.1. Population densities in the Mona Lake Watershed
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2.6 Political Units

The political units within the Mona Lake Watershed include two counties, four
cities, and nine townships (Table 2.1.1 and Figure 2.6.1.) None of the political
units are entirely in the Mona Lake Watershed; some have land area that drains
north into the Muskegon River/Muskegon Lake watershed or south into Crockery
Creek or Black Lake watersheds. Considering the small land area and runoff
contribution of Bridgeton, Ashland, Casnovia, Ravenna, and Sullivan Townships
and the City of Roosevelt Park, less effort was spent coordinating with these
units than with those that have more significant contributions to the watershed.
Efforts were focused on Moorland, Egelston, Muskegon, and Fruitport Townships
and the Cities of Muskegon Heights, Norton Shores, and Muskegon, which
collectively account for 91% of the land in the Mona Lake Watershed.

Figure 2.6.1. Political boundaries and units in the Mona Lake Watershed
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2.7 Land Use

A land use/land cover update was performed by AWRI using data interpretation
and field verification of IKONOS satellite imagery taken in June 2005.
Comparisons were made between previous data sets from 1978 and 1997/1998
to the 2005 data set (Table 2.7.1 & Figure 2.7.1). The watershed can generally
be characterized by natural cover, agricultural use, and developed land uses. In
1978, the percentages of watershed under natural cover, agricultural use, and
developed use were 49.1%, 24.3%, and 26.7%, respectively. By 2005, they had
changed to 46.6%, 15.6%, and 37.8%, respectively. Hence, the greatest degree
of change was the 36% loss of agricultural land and the 42% increase in
developed land.

The watershed was broken into three primary regions (Figure 2.7.1), based on
primary land uses, for the planning purposes of this watershed management
plan. The upper region is predominately agriculture and natural cover with
ordinances in place to assure preservation of these land uses. The middle
watershed is a mix of natural cover, rural residential and other developed uses.
This area is critical for land use planning because it is experiencing development
pressure. The lower watershed is highly urbanized with residential, commercial,
and other developed uses. This area has the highest percentage of impervious
area.

Table 2.7.1. Land use/land cover changes over 27 years

1997/1998 % Change
Land Use/Land Cover Acres % Acres % Acres % 1978-2005
Natural Cover 22,321 49.1 | 23,604 51.8 | 21,237 46.6 -5%
Barren/Sand Dune 70 0.2 99 0.2 68 0.1 -3
Forest 16,655 36.6 | 16,513 36.2 | 15,750 34.6 -5
Open Field 4,591 10.1 5,726 12. 6 4,144 9.1 -10
Water 725 1.6 917 2.0 897 2.0 24
Wetland 279 0.6 349 0.8 378 0.8 35
Agricultural 11,103 24.3 7,502 16.5 7,105 15.6 -36%
Confined
Feeding/Permanent
Pasture 305 0.7 82 0.2 93 0.2 -70
Cropland 10,711 23.4 7,098 15.6 6,670 14.6 -38
Orchards and Other
Specialty Crop 88 0.2 283 0.6 246 0.5 180
Other Agricultural Land 0 0.0 40 0.1 96 0.2 96
Developed Use 12,146 26.7 | 14,465 31.7 | 17,228 37.8 42%
Commercial/Institutional 1,184 2.6 1,733 3.8 2,115 4.6 79




Industrial 614 14 706 1.6 910 2.0 48
Other Developed Area 1,935 4.3 2,092 4.6 2,438 5.4 26
Residential 8,413 18.5 9,935 21.8 | 11,765 25.8 40

Total for watershed

45,570 100.0 45,570

100.0

45,570 100.0

Figure 2.7.1. 1978 and 2005 Land use/land cover maps
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As a result of increased development, there has also been an increase in the
amount of impervious surface in the watershed. Impervious surfaces are areas
where water is unable to permeate through the soil, in turn increasing the volume
of runoff and the mass of contaminants that enter into storm drains and
eventually reach surface waters. These surfaces include built up areas such as
roads, parking lots, driveways, side walks, and even rooftops. Based on United
States Department of Agriculture’s (USDA) Natural Resources Conservation
Service’s (NRCS) report “Urban Hydrology for Small Watershed Basins (1975),
AWRI calculated the imperviousness of sub-basins in the Mona Lake Watershed
(Figure 2.7.2). These calculations show 6,223 acres, or 13.6% of the watershed,
as impervious surfaces.

In addition, there are 426.5 miles of road in the watershed. If one assumes the
average road width is 20 ft, a conservative estimate, there is an additional 1034
acres of impervious area. This puts the total impervious area of the watershed at
15.9%. Once a watershed reaches 10-15% imperviousness, it is has reached a
critical point if the watershed is to remain an environmentally sustainable entity
(Scheuler 2000). An estimate of connectedness is still needed, i.e., the amount
of impervious surface directly connected to storm drains, as those areas are truly
critical (Hatt et al. 2004). It is important to note that the sub-basins immediately
adjacent to Mona Lake, those with the most storm drains entering Mona Lake
and its tributaries, range from 14.2% imperviousness to 32.1% imperviousness,
indicating the strong need for storm water management in order to protect Mona
Lake.

Figure 2.7.2. Percent impervious area in Mona Lake Watershed
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2.8 Stream Hydrology

Hydrology is defined as the science of dealing with the properties, distribution,
and circulation of water on and below the earth’s surface and in the atmosphere.
Understanding the hydrologic processes of Mona Lake’s watershed helps to
provide information on the “underlying mechanisms, transport, and distribution of
a variety of pollutants and contaminated sediments” (Steinman et al. 2003).
Gaining an understanding of the hydrologic processes requires information on
the quantity of water draining from the tributaries to the lake, the variability of the
system and the actual sources of the water. For example, Evans (1992)
determined the mean hydraulic retention time of a molecule of water that enters
Mona Lake to range from 35-160 days before it drains into Lake Michigan.

A hydrologic model was developed for the Mona Lake Watershed (Appendix
12.1). By coupling the Watershed Management System with the Hydrologic
Modeling System, an event hydrologic model was developed using the Soll
Conservation Service Curve Number method. Model outputs indicate Black
Creek is the largest source of water to Mona Lake; when adding the volumes
contributed by the three other main tributaries the four tributaries collectively
contribute 97.85% of the water input to Mona Lake (Figure 2.8.1).

Figure 2.8.1. Inflow percentages from tributaries to Mona Lake
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Flow monitoring results from April through September 2005 indicate that 94% of
the total flow from Black Creek is from base flow, or groundwater (Appendix
12.1). Black Creek includes sub-basins 1-5, Little Black Creek 6-10, Cress
Creek 11, Ellis Drain 12, and the Immediate Mona Lake area is sub-basin 13



(Figure 2.8.2). For all the sub-basins monitored, with the exception of Basin 13,
base flow was greater than direct flow. It is suspected the higher direct flow in
Basin 13 is due to the amount of impervious area and number of storm drains
directly connected to Mona Lake.

Figure 2.8.2. Sub-basin flow inputs to Mona Lake (April-September 2006)

Subbasin Direct Flow (cfs)| Baseflow (cfs)| Total Flow (cfs)
BC(1-5) 1.076 29.5063 30.5823
LBC(6-10) 0.651 4.3499 5.0009
CC(11) 0.1163 3.1043 3.2207
ED(12) 0.2413 1.7739 2.0152
ML-Areas(13) 0.4559 0.4046 0.8605
Sum 2.5406 39.1391 41.6796
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Numerous government agencies, academic institutions, non-profits, and local
organizations are involved with the Mona Lake Watershed activities.
Government agencies that have conducted investigations regarding water quality
and contamination within the watershed include the United States Environmental
Protection Agency (USEPA), the Michigan Department of Environmental Quality
(MDEQ), Michigan Department of Community Health (MDCH) and the Muskegon
County Health Department. Grand Valley State University’s Annis Water
Resources Institute (AWRI) has conducted water and sediment quality
investigations; they also prepared a preliminary watershed assessment of the
Mona Lake Watershed (which includes a comprehensive summary of the many
studies of Mona Lake) and a resource atlas including various maps of the area in
2003. The West Michigan Shoreline Regional Development Commission also
conducted several studies on Mona Lake and its surrounding areas over the last
30 years.

The Muskegon Conservation District and the MAMSWC are actively involved in
education and outreach regarding storm water pollution. Our nonprofit group, the
Mona Lake Watershed Council, includes a membership of local residents,
community leaders, municipalities, agency representatives, and educators who
are concerned about the health of Mona Lake and its contributing waterways.
The goal of the group is to educate area residents about water quality issues and



pollution prevention in order to restore and protect the Mona Lake Watershed for
today’s users and for future generations to enjoy.

Specific stakeholders that were involved in the development of the Mona Lake
Watershed Management Plan and its projects include:

Mona Lake Watershed Council
Local citizens & residents

Local educators & students
GVSU-AWRI

Local, state, and federal elected
officials

Michigan Department of
Environmental Quality
Muskegon County Health
Department

Michigan Department of
Community Health

Community Foundation for
Muskegon County

Muskegon Conservation District
Natural Resources Conservation
Service

Muskegon County Drain
Commission

Great Lakes Aquatic Habitat
Network & Fund

Alliance for the Great Lakes
Muskegon County Wastewater
Management System
Muskegon Area Municipal Storm
Water Committee

Yale Lift-Tech

Central Wells and Pumps

Mona Shores High School
Mona Lake Boat Club
Accurate Excavators

JF New

ERM Foundation

Trace Analytical Laboratories
Landscape Supplies of Western
Michigan, LLC.

Mona Lake Improvement
Association

Muskegon Chemistry Council
Webb Chemical

Port City Machine & Tool
Beacon Recycling

ADAC Plastics

Harborfront Interiors

City of Norton Shores

City of Muskegon Heights
City of Roosevelt Park

City of Muskegon

Fruitport Township

Moorland Township
Muskegon Township
Egelston Township

Ravenna Township

Sullivan Township

2.10 Existing Projects, Programs, and Ordinances

An evaluation of stakeholders’ existing programs, projects, and ordinances was
completed. Understanding the key efforts already underway tremendously aids
the Mona Lake Watershed Council to facilitate positive changes in the watershed
related to nonpoint source pollution. Both regional and local approaches were
considered. Unfortunately, a comprehensive ordinance review was unable to be
completed as planned since the task was much larger than anticipated; the



Council hopes to have a student perform this analysis in the future as part of a
university project.

Three regional programs designed to help address local growth and development
in the area through smart growth and Low Impact Development include the
Muskegon Area-wide Plan (MAP), the West Michigan Strategic Alliance (WMSA),
and the Phase Il Stormwater program. The MAP, completed in 2005 by the West
Michigan Shoreline Regional Development Commission, is a unique partnership
of local governments, citizens, business leaders, and policy-makers working
together to create a vision and strategy to guide future growth and development
in Muskegon County. The MAP was designed to provide a forum for consensus
of a common vision and the policies necessary to reach that vision. Currently,
MAP is being implemented through its five subcommittees: 1) Land Use &
Growth, 2) Natural Resources, Open Space, and Environment, 3) Economy &
Jobs, 4) Infrastructure, and 5) Quality of Life. It also has developed a Regional
Planning Commission. The Mona Lake Watershed Council participates on three
of the subcommittees.

The WMSA was created in 2000 and consists of businesses and communities
from West Michigan. WMSA's vision is to make West Michigan “the best place to
live, work, and play, in the Midwest”. Their six priority areas are 1) regional
mindset, 2) prosperous economy, 3) community through diversity, 4) sustainable
environment, 5) urban center, and 6) tri-plex growth. A subgroup that was
created is the Green Infrastructure Leadership Council, which is dedicated to
developing regional collaboration on the environment and land use.

The Phase Il Stormwater Program is an unfunded mandate signed into law in
December 1999 that requires communities with a population of 100,000 or less to
apply and obtain a National Pollutant Discharge Elimination System (NPDES)
permit for stormwater discharges. As a result, the Muskegon Area Storm Water
Committee (MASWC) formed as a way for local jurisdictions, including cities,
townships, and the road commission to share resources and expenses.
Representatives from all participating communities in Muskegon County have a
seat on this Committee. The Phase Il requirements will result in better storm
water management through training and education of the Public Works staff as
well as the community. Each community must complete a Storm Water Pollution
Prevention Initiative (SWPPI) as part of the permit outlining its commitment to
develop, implement, and enforce a comprehensive storm water management
program for post-construction controls for areas of new development and
significant redevelopment. A watershed management plan for both Muskegon
and Mona Lake was developed by the MASWC (Appendix 12.7) and includes the
SWPPI for each community. Projects found in both this watershed management
plan and the MASWC watershed management plan’'s SWPPIs are indicated as
such in Tables 7.1.2, 7.1.3, 7.2.2, and 7.2.3 of this plan. Additional Best
Management Practices (BMPs) proposed in the SWPPIs can be found in Table
12 of Appendix 12.7.



Regional programs that address agricultural uses in the watershed are
Michigan’s Right to Farm Bill, the MDEQ’'s General Permit for concentrated
animal feeding operations, and the Department of Agriculture’s Michigan
Agriculture Environmental Assurance Program (MAEAP). Regardless of the type
of farming or size of the operation these three regional programs cover, farmers
must follow the Generally Accepted Agricultural Management Practices
(GAAMPs) outlined by the Michigan Commission of Agriculture. Technical
assistance for addressing nonpoint source pollution is available to farmers
through the USDA'’s Natural Resources Conservation Service and Farm Service
Agency.

There are local programs underway in Muskegon County that will impact
nonpoint source pollution. The “One Muskegon” initiative was convened by the
Community Foundation for Muskegon County to promote community
collaboration.  The two sub-groups of the initiative include “Tier 1” and “Tier 2”.
Tier 1 was designed to identify short-term areas of opportunity for local units of
government to collaborate and share services. Tier 2 will take a long-range view
of the community's vision and needs and identify areas/projects that can help
move the community forward towards fulfilling identified needs/vision.

Additional local programs would include the individual master plans developed by
the cities and townships to address how the specific community will grow. For
example, Moorland Township adopted a master plan and subsequent ordinances
that will maintain the rural nature of the township by limiting development. On
the contrary, Muskegon Township and Egelston Township are using their Master
Plans to promote development via extension of water and sewer lines. Hence, it
is important for all municipalities to participate in MAP’s subcommittees and to
incorporate regional smart-growth principles at the local level. Each
municipality’s actions will impact neighboring municipalities and their
environment.

Innovative local projects underway which will reduce nonpoint source pollution:

+« Building a milk cow Concentrated Animal Feeding Operation (CAFO) near
the Muskegon County Wastewater Management System (MCWMS) and
piping all liquid waste to the MCWMS for treatment. Solid waste is
planned to be treated with a methane digester.

+» Muskegon Sustainability Coalition

s Farmland Open Space Preservation Program

+ City of Norton Shores adopted Low Impact Development criteria for all
new developments.

+ Mona Shores School District agreed to go phosphorus-free on all school
lawns at the urging of local students.

Local ordinances of note that will reduce nonpoint source pollution:
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Muskegon’s county-wide ordinance banning the sale and use of lawn
fertilizers that contain phosphorus; adopted June 2006, effective January
2007.

All Phase Il Storm water communities have adopted stormwater
ordinances.

Ordinances to limit development in Moorland Township.

Pet waste ordinances that cover public areas such as parks and beaches.



lll. Water Quality Issues
3.1 Designated Uses in the State of Michigan

The State of Michigan's Administrative Rules, Part 4 (Promulgated pursuant to
Part 31 of the Natural Resources and Environmental Protection Act, 1994 PA
451, as amended), specify water quality standards which shall be met in all
waters of the state. The rules require that all designated uses of the receiving
water be protected. Designated uses include: navigation, public water supply at
the point of water intake, other indigenous aquatic life and wildlife, agriculture,
industrial water supply, partial body contact recreation, total body contact
recreation from May 1 to October 31, and warm water and/or coldwater fishery.
Below, in Table 3.1.1 is a list of the designated uses and those that are impaired
in the Mona Lake Watershed.

Table 3.1.1. Designated uses in the Mona Lake Watershed

State of Michigan Mona Lake Watershed

Designated Use Status

Partial body contact Impaired

Total body contact Impaired

Other indigenous aquatic life and Impaired in Black Creek, Little Black

wildlife Creek and Mona Lake

Coldwater fishery Impaired in Black Creek and Little Black
Creek

Navigation Threatened; potential for impairment in

Mona Lake from aquatic nuisance plants
and Mona Lake channel from
sedimentation build-up

Agriculture Not impaired
Industry Not impaired
Warm water Fishery Not impaired
Drinking water N/A to Mona Lake

3.2 Desired Uses in the Mona Lake Watershed

Based on community stakeholder input both prior to and during the development
of the Mona Lake Watershed management plan, a list of desired uses was
developed by watershed region; upper, middle and lower. These regions can be
seen in Figure 2.7.1. The upper watershed is primarily agriculture and rural
residential. The middle watershed includes industry, low density housing,
businesses, and numerous Brownfield sites. The lower watershed is
predominately urban residential with commercial, business, and recreational
opportunities. Goals to achieve these desired uses are shown in Table 3.2.1.



Table 3.2.1. Watershed goals for desired uses by region
Goals to ensure sustainability of desired use for region

Desired Uses-
Upper
Watershed
Agriculture

1) Maintain benefits of open space and wildlife habitat provided
by farmland. (Tie into W. Michigan Strategic Alliance efforts)

2) Maintain a sustainable farming industry by allowing drainage
ditches to be utilized for the benefit of drainage and irrigation
but separate these ditches from the natural portion of Black
Creek downstream.

3) Enroll farmland in Farmland Open Space program or other
available programs to discourage development.

4) Promote “buying local” to ensure farm sustainability.

Hunting

1) Establish healthy habitat areas for wildlife by removing
invasive plants and improving water quality.

2) Establish buffer areas along agricultural fields and riparian
zones to increase habitat area available.

Rural residential

1) Use Low Impact Development criteria to prevent sprawl.

2) Encourage use of phosphorus-free fertilizers, minimization of
lawn and turf grass, and promote the use of native plants and
grasses.

Desired Uses-
Middle

Watershed

Business/industry

Options to ensure sustainability of desired use

1) Maintain a viable business/industry community by utilizing
County Wastewater property for treatment of
business/industry wastewater.

2) Reduce storm water runoff from sites with onsite retention
such as rain gardens.

Low density
housing

1) Use Low Impact Development criteria and zoning ordinances
to prevent sprawl

2) Push for sewer in developed areas to reduce use of septic
tanks.

3) Promote maintenance of existing septic tanks.

4) Encourage use of phosphorus-free fertilizers, minimization of
lawn and turf grass, and promote the use of native plants and
grasses.

Hunting/fishing/
nature viewing

1) Establish healthy habitat areas for wildlife by removing
invasive plants and improving water quality.

2) Establish buffer areas along agricultural fields and riparian
zones to increase habitat area available.

3) Remove contaminated sediments from Little Black Creek.

4) Eliminate sources of sedimentation to creeks resulting from
agricultural runoff and storm drain inputs.

5) Preserve habitat through land enrollment in conservation and
preservation programs

Brownfield
redevelopment

1) Track regulation/remediation of existing sites.
2) Encourage cleanup of inactive sites.







Table 3.2.1. Watershed goals to achieve desired uses by region, continued.
Desired Uses- Options to ensure sustainability of desired use

Lower

Watershed

Business/Industry 1) Maintain a viable business/industry community by utilizing
County Wastewater property for treatment of
business/industry wastewater.

2) Reduce storm water runoff from sites with onsite retention
such as rain gardens.

Residential 1) Use Low Impact Development criteria and zoning ordinances
to prevent sprawl.

2) Encourage use of phosphorus-free fertilizers, minimization of
lawn and turf grass, and promote the use of native plants and

grasses.
Fishing/nature 1) Establish healthy habitat areas for wildlife and fish by
viewing removing invasive plants and improving water quality.

2) Maintain buffer areas along riparian zones to increase habitat
area available.

3) Provide stream bank stabilization where necessary.

4) Reduce sedimentation.

Swimming 1) Upgrade sewage stations to prevent spills and overflows to
creeks.

2) Removelrepair leaky septic tanks.

3) Improve water quality through restored wetlands

4) Remove contaminated sediments from Little Black Creek and
Mona Lake.

Boating 1) Allow boat traffic into and out of Mona Lake by dredging the
channel as needed.
2) Eradicate/control nuisance plant species that hinder boating.

3.3 Water Bodies Impacted by Nonpoint Source Pollution

The Mona Lake Watershed has four large tributaries, five smaller tributaries, and
many storm drains that drain directly to Mona Lake and its tributaries. The
tributaries have been monitored at their outfalls to Mona Lake by the AWRI
(Figure 3.3.1). The relative conditions of the tributary (with the identified nonpoint
source pollutants) are shown based on these data as well as the visual field
inventory information that was collected. Many of these pollutants are carried via
storm water runoff.

Nonpoint source pollutants originate from diffuse sources, which make them
much more difficult to identify and treat when compared to point source
pollutants. Through previous work (USEPA 1975, Evans 1982, WMSRDC 1982,
Wuycheck 1992, Aquest 1995, WMSRDC 1996, Walker 2000a, Walker 2000Db,
Walker 2002a, Walker 2002b, Delta 2003, Wuycheck 2003c, Steinman et al.
2006) and work conducted under this grant, the sources and causes of the
various nonpoint source pollutants of the Mona Lake Watershed now have been



clearly identified (Table 3.3.1 — Table 3.3.4). The pollutants were broken down
into four main categories: sediment, nutrients, pathogens, and others.

For each pollutant, three main geographic regions were given: 1) Black Creek
(the largest input to Mona Lake), 2) Little Black Creek, and 3) all other tributaries
and Mona Lake itself. For each geographic area, the sources and causes were
prioritized. The priority level given to each source and cause was meant to
reflect the current impact to the waterbody and watershed overall and to
complement the four critical area phases identified for implementation (Section
5.3). All of the priorities listed need to be addressed but based on the cost
of proposed BMPs (Section 7), potential funding availability via grant
cycles, and manageability of the projects, the priorities were separated into
four rankings: high, moderate, low, and non-NPS. Some of the pollutants in
the “others” pollutant category are not considered nonpoint source pollutants
(non-NPS) by the MDEQ but because they are of concern to the community, they
have been included.

Figure 3.3.1. Tributaries to Mona Lake and their impairments (red signifies
poor condition of the tributary and yellow signifies fair condition)
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Table 3.3.1. Prioritized sources and causes of sediment pollution

Sources and Causes of Known Pollutants

Moderate Priority

Low Priority

runoff in Moorland and Egelston Townships

2) 19 Storm sewer drains in lower portion
of the creek & Kuis Drain.

3) 50' Stream bank undercutting where
MCWMS outfall site #02 merges with Black
Creek

4) 200" Stream bank erosion behind Sun
Chemical downstream of NPDES outfall
(Old Bofers Nable).

5) Creek bank and creek bed

6) Un-vegetated roadside swales (temp)

Pollutants Sources Causes
Sediment Black Creek (Has TMDL): Black Creek:
High Priority 1) 3,000 of 7,105 acres of agricultural 1) Limited buffer strips, tillage practices, applying manure to tiled fields, ditch

maintenance measures.

2) Runoff from impervious areas carries sediment with it; instream erosion is
also resulting from the storm “flushes” at some outfalls; lack of stormwater
management practices; increased development.

3) One large discharge per day vs. slow, steady release of treated water.

4) Pulses of water discharge have eroded the south bank of Black Creek
downstream of the outfall. The outfall is currently inactive but will likely go into
use again.

5) Storm event erosion and natural base flow erosion.
6) New developments digging roadside swales for drainage.

Little Black Creek (Has TMDL):
1) 40 Storm sewer drains

2) Creek bank and creek bed

3) Old Landfill north of Broadway Avenue,
west of Getty Street

4) Best Block concrete plant

Little Black Creek

1) Runoff from impervious areas carries sediment with it; instream erosion is
also resulting from the storm “flushes” at some outfalls; lack of stormwater
management practices; increased development.

2) County ditch maintenance, base flow erosion, storm event erosion

3) Landfill was literally in the creek, the water flow picks up sediment from
“landfill”” stream bank.

4) Dust and runoff from site

All other tribs and Mona Lake
1) 70 Storm sewer drains connected to
waters of the state.

2) Creek bank and creek bed

All other tributaries and Mona Lake

1) Runoff from impervious areas carries sediment with it; instream erosion is
also resulting from the storm “flushes” at some outfalls; lack of stormwater
management practices; increased development.

2) Storm event erosion and natural base flow erosion.




Table 3.3.2. Prioritized sources and causes of nutrient pollution
Sources and Causes of Known Pollutants

Pollutants Sources Causes

Nutrients Black Creek Black Creek

High Priority 1) 3,000 acres of agricultural runoff 1) Nutrient rich soil; tile drain tie-in to creeks.

Moderate Priority [2) MCWMS Outfall site #02 2) Pump 267 Ibs phosphorus annually to Black Creek

Low Priority 3) Old celery flats (approximately 75 acres) |3) High nutrient levels in old farmed soils causing internal loading and then

washing downstream into Black Creek and Mona Lake
4) Residential lawn fertilizer on 5,472 acres |4) Inappropriate application; runoff to storm drains and creeks/lake.

5) Decaying organic material 5) Dumping of grass clippings and leaves into creek.

6) 19 Storm sewer drains connected to 6) Storm water runoff carries fertilizer into the creek; lack of stormwater
waters of the state. management practices; increased development

7) Old septic systems 7) Kuis drain has old septic systems (potentially) leaching to the creek.
Little Black Creek Little Black Creek

1) 40 Storm sewer drains connected to 1) Carries fertilizer and organic material into the creek; lack of stormwater
waters of the state. management practices; increased development

2) Decaying organic material 2) Dumping of grass clippings and leaves into creek

3) Sewage lift station G 3) Sewage overflows directly into creek.

4) Internal loading (suspected; not known) |4) Build up of nutrients in sediment as a result of years of sewage overflows
from Muskegon Height’s wastewater treatment plant and discharges from industry
pre-NPDES permit requirements.

All other tribs and Mona Lake All other tributaries and Mona Lake

1) Internal loading (Mona Lake) 1) Buildup of nutrients in sediment from years of inputs. Internal loading
accounts for 65-80% of phosphorus inputs to lake water during summer & fall
months.

2) Residential lawn fertilizer on 5,472 acres |2) Lawn runoff resulting from excess use of fertilizers containing phosphorus.

3) Decaying organic material 3) Dumping of lawn clippings and leaves on the banks of tributaries and directly
into tributaries.

4) 70 Storm sewer drains connected to 4) Drains carry fertilizer runoff and nutrient rich sediment directly to surface

waters of the state waters making all urban property waterfront property; lack of stormwater

management practices; increased development.




Table 3.3.3. Prioritized sources and causes of pathogen pollution

Sources and Causes of Known Pollutants

4) Old septic systems

Pollutants Sources Causes

Pathogens Black Creek Black Creek

High Priority 1) 600 acres agricultural runoff 1) Manure runoff from agricultural fields and through tile drain outlets
Moderate Priority |2) MCWMS Outfall 02 2) Unknown

Low Priority 3) Wildlife 3) Naturally occurring

4) In Cloverville, all homes along Kuis drain are still on septic systems which
are potentially leaching inputs to the creek. A 5-week study in June 2005 of Kuis
drain showed extremely high coliform counts.

Little Black Creek

1) 40 Storm sewer drains
2) Sewage lift station G
3) Wildlife

Little Black Creek

1) Overland runoff and fecal material from animals in drains.
2) Sewage overflow

3) Naturally occurring

All other tribs and Mona Lake

1) 70 Storm sewer drains

2) Mona Lake - Inflow from tributaries
3) Small local sewage lift stations

4) Wildlife

All other tributaries and Mona Lake

1) Overland runoff and fecal material from animals in drains.
2) Causes listed above for Black Creek and Little Black Creek
3) Station failure and resulting overflows

4) Naturally occurring




Table 3.3.4. Prioritized sources and causes of other pollutants

Sources and Causes of Known Pollutants

Pollutants Sources Causes

Heavy metals, Black Creek Black Creek

PAH, PCBs, oils

and grease

Moderate Priority |1) 19 Storm sewer drains 1) Storm water carrying runoff from impervious areas, especially parking lots

with lots of oil/grease/antifreeze spills on the pavement; increased development is
increasing amount of impervious areas; lack of stormwater management practices.

Non-NPS (not 2) Superfund sites: Bofors Noble, SCA 2) Groundwater movement from polluted site to Black Creek and (suspected)
ranked) Independent Landfill & Thermo- contaminated soils in creek nearby the sites.
Chem/Thomas Solvent

3) Superfund Consent Decree sites: 3) Unremediated sites continue to impact groundwater, surface water, and
Cloverville Pumphouse. sediments.

Little Black Creek Little Black Creek

1) 40 Storm sewer drains 1) Storm water carrying runoff from impervious areas, especially parking lots

with lots of oil/grease/antifreeze spills on the pavement; increased development is
increasing amount of impervious areas; lack of stormwater management practices.

2) Superfund site: Peerless Plating 2) Contaminated groundwater; contaminated sediments still in-stream; upland
soils, contaminated sediments migrating downstream.
3) Superfund Consent Decree sites: Nordco |[3) Unremediated sites continue to impact groundwater, surface water, and

Drum, Marathon Oil sediments.

4) Brownfield sites: 100 known just in 4) Unremediated sites; There is no monitoring of these sites to know the actual
Muskegon Heights impact.

All other tribs and Mona Lake All other tributaries and Mona Lake

1) 70 Storm sewer drains 1) Storm water carrying runoff from impervious areas, especially parking lots

with lots of oil/grease/antifreeze spills on the pavement; increased development is
increasing amount of impervious areas; lack of stormwater management practices.

2) Tributary inputs (Mona Lake) 2) Contaminated sediment migrating into the lake




3.4 Final Water Quality Summary

There are nine designated uses for surface waters in the state of Michigan, eight
of which are applicable to the Mona Lake Watershed. Drinking water is the one
exclusion because it applies only to Lake Michigan. Of the eight designated
uses, four are impaired: aquatic life and wildlife, partial body contact, total body
contact, and coldwater fishery. The coldwater fishery designation applies only to
Black Creek and Little Black Creek. A fifth designated use, navigation, is
threatened. It is believed the remaining three designated uses are not impaired
or threatened at this time. They include agriculture, industry, and warm water
fishery.

Based on results from the U.S. Environmental Protection Agency’s model
Spreadsheet Tool for Estimating Pollutants Loads (STEPL) (Appendix 12.6),
baseline pollutant loads are estimated for sediment, phosphorus, and nitrogen.
Annual sediment loads to the watershed are 2,127 tons, annual phosphorus
loads are 27,651 Ibs, and annual nitrogen loads are 221,036 Ibs. Based on
monitoring in Black Creek in 2006 (See Section 5.2), pathogen concentrations
range from 280 fecal coliform units per 100 ml under base flow conditions to
230,000 units per 100 ml after storm events.

In the upper watershed, there are approximately 3,000 acres of the total 7,105
acres of agricultural land that need additional BMP’s such as enhanced buffer
strips and restored wetlands. The entire watershed currently has approximately
7,000 acres of impervious surface, much of which is tied to waters of the state via
more than 150 storm drains. Efforts to treat the runoff and to minimize new
impervious areas are critical. The undeveloped areas are critical for
development planning to minimize potential new nonpoint source pollution inputs.
Since Black Creek contributes 75% of the water input to Mona Lake and Little
Black Creek contributes 11% (Table 2.8.1), these source areas are priority focus
areas for BMPs.

In addition to the above mentioned water quality issues, it is worth noting there
are four Superfund sites in the Mona Lake Watershed and 100 Brownfield sites in
Muskegon Heights alone. Pollution at these sites impacts the soil on-site and the
groundwater. Information on the specific sites is documented in both the Mona
Lake Watershed Stewardship Assessment (Delta Institute 2003) and NPDES
Phase Il Stormwater Mona Lake Watershed Management Plan (Appendix 12.7).
Because contaminated sediment and groundwater are not covered by MDEQ’s
NPS program, the issues are not a focus of this watershed management plan.

Project Goals

There are four impaired designated uses and one threatened designated use for
the watershed. Goals were established (Section 1V) to address each of the
impairments discussed in detail below. The first impairment is aquatic life and
wildlife. The goals for this impairment are to establish healthy habitat areas,
improve the water quality, and remove contaminated sediments. Impairments



two and three are partial and total body contact. If the nutrient and bacteria
loadings to the systems can be reduced or eliminated, and if contaminated
sediments can be removed, these two impairments will be resolved. The fourth
impaired designated use, coldwater fishery, applies only to Little Black Creek and
Black Creek. Goals to restore this impairment include reducing sedimentation
and stormwater runoff, improving the habitat within the creeks and riparian areas,
and long- term groundwater protection, which provides the base flow to the
tributaries. The fifth designated use of navigation is threatened and applies to
the channel leading into Lake Michigan and areas within Mona Lake itself. Goals
to rectify this threatened impairment include reducing the source of the
sedimentation, dredging in areas that require it, and controlling nuisance (some
invasive) aquatic plants.

Impairment #1 - Aquatic Life and Wildlife

There are several pollutants impacting this designated use. Due to
sedimentation and degraded water quality, the appropriate habitat is no longer
present for many invertebrates, fish, and animals that historically inhabited the
watershed. As a result, many species are now found in only small numbers, if at
all (Wuycheck 1992, Walker 2000a, Walker 2000b, Walker 2002a, Walker 2002b,
Steinman et al. 2003, Wuycheck 2003a, Wuycheck 2003b, Wuycheck 2003c).
The specific pollutants affecting the biota include sediment, nutrients, heavy
metals, polycyclic aromatic hydrocarbons (PAHSs), polychlorinated biphenyl’s
(PCBs), oil, grease, and thermal pollution. The known sources of these
pollutants include: agricultural runoff, impervious area runoff, improper residential
fertilizer use, failing septic systems, internal lake loading, stream bank erosion,
road stream crossings, stormwater drains, and unremediated Superfund and
Brownfield sites.

Stormwater runoff has become a major
pollutant as a result of less natural area,
poor farming practices, and increased
development. The runoff water carries with it
sediment, nutrients, chemicals, and it
increases the temperature of the
downstream receiving water bodies. All of
these pollutants impact aquatic life and
wildlife. The causes of agricultural runoff
include the absence of buffer or filter strips
along the edges of fields that border
receiving water bodies, poor tillage practices,
and the application of manure to frozen or
snow-covered ground with slopes greater than
2% and to fields that are tiled. Increased
development and a lack of ordinances either
preventing certain development or requiring
adequate stormwater management practices

Figure 3.4.2 Henry Street storm
drain outfall (5” diameter) into

Mona Lake after 1” of rain

Figure 3.4.1 Agricultural runoff
after a storm event; very turbid




(e.g., retention ponds) have resulted in increased impervious area, unstable
hydrology, and increased volumes of runoff to the streams and lake. The
impervious areas reduce the chance for infiltration of stormwater and filtration of
the associated polltants.

The excessive use of fertilizer on residential
landscaping is a cause of increased nutrient
input to the lakes and streams, especially
those yards/lawns with no vegetative buffer
between the lawn and the water's edge.
Furthermore, due to years of sediment build
up on the lake bottom from historical
discharges from various treatment
operations, the phosphorus laden sediments
are an ongoing source of nutrients to the Figure 3.4.3 Algal

lake, commonly referred to as internal AR L eDe
loading. As a result of excessive nutrients, algal blooms FEWSHSEIYZESS

occur and the native vegetation has been displaced with

nuisance and/or invasive plant species, both of which affect the biota and wildlife
dependent on the system.

Stream bank erosion is caused by flow fluctuations driven by storm events as
well as by stream maintenance measures, such as woody debris removal. Road
stream crossmgs are a source of sediments when erosion occurs around the
e structures as a result of improper structure
sizing, improper placement, or lack of sediment
stabilization. The historical chemical spills that
occurred at industrial, chemical, and
manufacturing sites are a cause for the many
Superfund and Brownfield sites that exist in the
watershed. These sites continually leach
pollutants into the groundwater and surface
= . waters. The erosion, resulting sedimentation,
igure 3.4.4 Stream bank erosion . . .
i sk e and contaminated sediments all impact the
aquatic life and wildlife dependent in and on the

aguatic system.

Impairment #2 & #3 - Partial and Total Body Contact
Partial and full body contact with the water is
impaired as a result of pathogens (bacteria),
nutrient enrichment that causes nuisance algal
blooms, swimmers itch (caused by the mobile,
free swimming phase of the fluke (flat worm) that
infects water fowl), and contaminated sediments.

Figure 3.4.5 No body contact
warning for Mona Lake




The sources of pathogens can come from lift station failure, manure runoff from
agricultural fields, and from failing septic systems. All of these sources can be
eliminated with proper management and maintenance. The sources of nutrients
that cause algal blooms include agricultural runoff, excessive residential fertilizer
use, failing septic systems, and internal lake loading from bottom sediments.
The causes of contaminated sediments in the watershed are the result of
historical practices and poor management during the industrial era when many
chemicals and toxics were not handled properly and were either spilled or
dumped on site. These spilled and dumped materials migrated into the
groundwater and surface water, and have adsorbed to the sediments. These
toxics have made total and partial body contact a risk in portions of Little Black
Creek and Mona Lake.

Impairment #4 - Coldwater Fishery
The pollutants that impair the
coldwater fishery designation are
sediments, in the form  of
sedimentation  (Wuycheck 2003a,
Wuycheck 2003b), and PCBs. 1t is
also suspected that stormwater runoff
may contribute thermal pollution to the
systems. Sedimentation destroys the
habitat (by clogging spawning areas)
and food source of coldwater fish ; &%
species (blocking light required by Figure 3.4.6 Sedimentation,
algae for photosynthesis which are then consumed [EECSIIREURUEMER Tl
by macro-invertebrates and zooplankton, critical [EeukRENMAEtIL

” into Little Black Creek
food sources for fish). The sources of
sedimentation include stream bank erosion, road stream crossings, stormwater
drains, impervious area runoff, and agricultural runoff. The causes of these
sources are detailed above in the Biota section. The PCBs are a result of
contaminated sediments from the Superfund and Brownfield sites and have
resulted in fish consumption advisories within the watershed. Thermal pollution
is the result of stormwater runoff. While it is currently documented by MDEQ that
temperatures in the systems are sufficient to maintain a coldwater fishery, due
mainly to the influence of groundwater, it is suspected that increased stormwater
runoff due to increasing development will begin to impact the system.

Threatened Impairment #5 - Navigation

The designated use of navigation is threatened due to a build up of sediments in
the Mona Lake channel and the mouths of Black Creek, Little Black Creek, and
Ellis Drain. Accumulation of sediment in the channel results in a shallow depth
through the channel and sand bars to form, which permits only shallow draft
boats to pass through to Lake Michigan. The source of the sediment build-up is
still uncertain. It could be due to the constant change in flow direction of the
water through the channel, bringing in sand from Lake Michigan or it could be the



deposition of sediment carried from within the watershed to the channel during
the “flush” after storm events. The source needs to be investigated further. The
short term solution has been to dredge the channel, allowing the many boat
owners on Mona Lake to have access to Lake Michigan. Dredging is
coordinated by the Mona Lake Improvement Association. The inspection of the
Mona Lake channel walls, proposed in 2005 and coordinated by the Association,
has not been conducted (Gary Hasper, personal communication).

Sedimentation at the mouths of Black Creek, Little Black Creek, and Ellis Drain
limit boat access in these areas. This sedimentation occurs as a result of
deposition of sediment that is migrating through the systems as a result of
increased surface runoff and in-stream erosion. Goals to address this are to
sample the sediment, identify and quantify the pollutants in the sediment, and
then dredge the needed areas if necessary to restore them to more viable
wetlands in the littoral zone (near shore area where sunlight penetrates all the
way to the sediment and allows aquatic plants to grow).

Navigation in Mona Lake is also threatened
by the growth of nuisance and/or invasive
plant species, predominantly Eurasian water
milfoil. The Mona Lake Improvement
Association currently collects money from
lakeshore residents annually and uses the
funds to hire a contractor to spray the milfoil
and algal blooms as needed. Measures to
reduce the nutrients in lake sediments,
harvesting the plant biomass, and/or i
t_)locontrol are better options to consider in ! e 84T S
lieu of spraying, as sprayed plants decompose and returRauiiIRRas
lake, restarting the cycle again. Hidden Cove Bay area




V. Water Quality Goals

4.1 Goals for the Mona Lake Watershed

Early in the process of developing this watershed management plan, the Mona
Lake Watershed Council’'s committees determined the impaired designated uses

and the desired uses of the watershed (Section 3).

Input from previous focus

group meetings and surveys were also used in the determination process. Upon
completion of the field inventory work, the committees again reviewed the
impaired designated uses and developed specific goals and objectives for each
(Table 4.1.1 and Table 4.1.2). As with most goals, changes are expected over
time as needs and desires evolve.

Table 4.1.1. Watershed goals to address impaired designated uses
Impaired Uses Goal

Other Aquatic Life
and Wildlife

Improve water quality and habitat in streams and lake.
Remediate contaminated sediments.

Assess/treat for the presence of harmful/nuisance invasive
species.

Maintain open space/green space

Partial & total body
contact

Reduce algal blooms and pathogen (bacteria) loadings to
streams and lake.

Coldwater Fishery

Improve water quality and habitat in streams and lake.
Restore riparian cover (thermal pollution).
Restore/protect groundwater contribution to headwater streams.

Navigation
(threatened)

Reduce sedimentation in Mona Lake channel.
Control/eradicate nuisance/invasive aquatic plant species.

Table 4.1.2 Objectives to achieve goals for impaired uses.

Goal

1) Improve water
quality and habitat
in streams and
lake

Objective

Reduce sedimentation

¢ Install flow-through marsh and sediment traps in upper watershed

o Work with farmers for onsite wetland restoration, enhanced buffer
strips, and other conservation practices

e Storm drain retrofits & storm water retention projects

e Stream bank stabilization

¢ Require “Low Impact Development” criteria regarding stormwater
management for new developments

Reduce nutrients

e Install flow-through marsh in upper watershed

¢ Work with farmers for onsite wetland restoration, enhanced buffer
strips, comprehensive nutrient management plans, manure
management, and other conservation practices

e County-wide ban on the sale and use of lawn fertilizers containing
P

¢ Eliminate MCWMS Outfall 02

e Evaluate contribution on nutrients from old celery fields (now
wetlands) in lower portion of Black Creek; enhance wetlands for
additional nutrient uptake




e Upgrade septic tanks to sewer systems in appropriate areas;
educate owners regarding septic maintenance

Table 4.1.2 Objectives to achieve goals for impaired uses, continued

Goal Objective

1) Improve water Reduce Pathogen inputs
guality and habitat | e Upgrade sewer lift stations which are problematic
in streams and e Work with farmers for onsite wetland restoration, enhanced buffer
lake (continued) strips, comprehensive nutrient management plans, manure

management, and other conservation practices

e Outreach and education regarding pet waste

Reduce storm water inputs

o Install flow-through marsh in upper watershed

e Storm drain retrofits & storm water retention projects

e Require “Low Impact Development” criteria regarding stormwater
management for new developments

e Adhere to Phase Il Storm water permit requirements

Reduce/eliminate invasive plants species

e Use hiological control and hand removal on purple loosestrife
plants

e Consider options for treatment of Eurasian water milfoil

e Outreach and education on the spread of aquatic invasive species

Habitat Enhancement

e Wetland restoration projects

e Enhanced tree canopy in upper watershed along drains

e Stream enhancement projects to add fish structures and substrate
conducive to reproduction and spawning

2) Remediate Remediate identified hot spots in Little Black Creek and Mona
contaminated Lake
sediments e Dredging
e Capping
e  Other options
3) Assessl/treat for Items for assessment and treatment:
the presence of e Toxic algal blooms
harmful/ nuisance | ¢ Purple loosestrife
invasive species e Eurasian water milfoil
e Others?
4) Maintain open e Permanent land conservation and preservation programs
space/green ¢ Farmland Open Space program
space e Local ordinances requiring “common space”
e Connecting green space corridors
5) Reduce algal Reduce nutrients (see goal #1)
blooms and Reduce Pathogen inputs (see goal #1)
pathogen
(bacteria)
loadings to

streams and lake.
6) Restore riparian Enhance tree canopy in upper watershed along drains and other

cover open areas to reduce potential thermal pollution

7) Restore/protect Maintain open space for water infiltration to aquifer
groundwater e Permanent land conservation and preservation programs
contribution to e Farmland Open Space program




headwater e Local ordinances requiring “common space”

streams Address known contaminated groundwater sites:

Peerless Plating, ThermoChem, Bofers Noble (Sun Chemical),
Marathon Oil, SCA Independent Landfill, Nordco Drum, Brownfield
sites, Leaking underground storage tanks, others.

Table 4.1.2 Objectives to achieve goals for impaired uses, continued
Goal Objective

8) Reduce A study is needed to determine if the sedimentation is the result
sedimentation in of deposition of sediment from the Mona Lake Watershed or the
Mona Lake result of sediment washing in from Lake Michigan. In the short
channel term, the Mona Lake Improvement Association dredges the

channel if needed to allow for small boat passage through the
channel.

9) Control/eradicate | See goal #1 above
nuisance/invasive
aguatic plant
species




V. Critical Areas
5.1 Initial Critical Area ldentification

Critical areas typically are defined as those areas that contribute a majority of
pollutants to the watershed. However, critical areas have been defined
differently from one watershed management plan to another. For example, most
consider areas critical for restoration, placing more emphasis on existing
pollution and cleanup needs, while a few will consider which areas are critical for
preservation, placing more emphasis on pristine areas. For the Mona Lake
Watershed, preliminary consensus was gathered from the Council’'s various
committees as to what was considered critical for inventory and ultimately
included both polluted and pristine areas. The committees used the 2002 Mona
Lake Watershed Resource Map Atlas and existing data to identify areas deemed
critical. Observations by the committees included:

1) There are approximately 125 road stream crossings.

2) Should exclude Bridgeton, Ashland, Casnovia, Sullivan, and Ravenna
Township from the critical area list due to the small area of each in the
watershed (quick field assessments will still be performed to ensure
nothing is being missed).

3) Black Creek is ~80% of the water source to Mona Lake so it is a priority
for inventory, including the adjacent celery fields in the lower creek region.

4) Kuis Drain area is experiencing explosive population growth; all the homes
are on septic tanks. This area needs samples of total phosphorus (TP),
nitrate (NOg), total Kjeldahl nitrogen, and coliform to look at current status
of the drain’s water quality to compare to future impacts of the number of
septic tanks in the area.

5) Site ST5 from the AWRI Mona Lake Project had high concentrations of
total suspended solids and TP but low flow; why?

6) Sites ST4, Little Black Creek, ND1, ND3, NT1 & NT2 of the Mona Lake
Project (2002) were > 200 colonies for coliform bacteria.

7) Based on land use, the TSS runoff from the upper watershed (agriculture)
may be a contributing factor to the sediment load in Black Creek.

8) Amount of impervious area in the watershed is of concern due to
stormwater contribution to the lake.

9) Few wetland areas left, what is the quality?

10)We disagree with the trout stream designation of the Department of
Natural Resources. Many DNR designated streams are maintained drains
with no habitat.

11) Hydrologic soil group areas C & D in upper watershed should be
reviewed for current land use to see if runoff potential is high.

Using this information and the initial water quality summary (the final water

guality summary is outlined in Section 3.5), a list of sites to be investigated was
developed in early 2005. The initial water quality summary indicated five



designated use impairments in the watershed, which was later modified to four
impairments and one threatened impairment. The specific sites that were to be
investigated during the inventory phase as potential sources/causes of the
designated use impairments are listed below.
Aquatic Life and Wildlife
Sites to be investigated:

e All road/stream crossings

e Stormwater drains

e TSS contribution from agricultural area

e Kuis Drain will be evaluated for TP, NOg, nitrite (NO,), and total coliform
for a 5 week period to look at the impact of septic tanks on the drain and
Black Creek
Internal lake loading
Tile drain outlets in the upper watershed
Wetland area inventory (based on quantity shown on 1998 maps)
MDEQ and AWRI are conducting research in Little Black Creek related to
the contaminated sediments in the creek. This, as well as nonpoint
source pollution, is believed to be impacting the aquatic life and biota of
the creek.

Partial and Total Body Contact
Sites to be investigated:
e Tributaries from ARWI Mona Lake Project with high coliform results
e Tile drain outlets in upper watershed
e Kuis Drain
e Contaminated sediment issues being looked at by Michigan Department of
Community Health, MDEQ and AWRI.
e Lift station overflow sites

Coldwater Fishery
Sites to be investigated:
e Black Creek
Little Black Creek
All road/stream crossings
Storm drain inputs to the two creeks
Caged fish study conducted by DEQ in Little Black Creek in 2004 and
Black Creek in 2005 may provide helpful supplemental information.

Navigation

No sites to be investigated

The designated use of navigation is sporadically impaired due to a build up of
sediments in the Mona Lake channel. The lake level partially drives the
impairment as well. The Mona Lake Improvement Association currently
manages the channel. They will be conducting an evaluation in FY 2005 on the
stability of the channel walls as well as determine whether or not the channel



needs to be dredged. The Mona Lake Watershed Council is working with them
to stay up-to-date on the channel status. We have also recommended a study
be completed to look at sediment load from Mona Lake vs. sediment load from
Lake Michigan.

5.2 Critical Area Inventory

Inventory work of the watershed was undertaken by the Mona Lake Watershed
Council (MLWC) and its contractor, AWRI. The specific inventory projects
included:

1) AWRI conducted a complete road/stream crossing inventory between May
and September of 2005 (Appendix 12.2).

2) AWRI performed a land use/land cover update using June 2005 satellite
imagery and updated the Mona Lake map atlas (Appendix 12.3).

3) AWRI developed and calibrated a hydrologic model of the watershed using
2005 flow data from eight monitoring sites in the watershed. AWRI then
calculated total phosphorus and soluble reactive phosphorus pollutant loads
to Mona Lake (Appendix 12.1).

4) MLWC conducted a five week monitoring project of Kuis Drain from May 31,
2005 through June 28, 2005 to look at potential fecal coliform, phosphorus,
ammonia, and nitrate inputs from septic tanks (Table 5.2.1). This was done
with in-kind support of the Muskegon County Health Department and the lab
at the Muskegon County Wastewater Management System.

5) MLWC monitored runoff from the agricultural area in the upper watershed
March through September 2006 in preparation of a potential flow-through
marsh project in Black Creek (Table 5.2.2).

6) MLWC conducted a visual and photo field inventory of the entire watershed
via hiking and kayaking. (Appendix 12.4).

Based on the inventory work, the primary sources and causes of pollutants were
identified (Table 3.4.1). Critical geographic areas were then identified for each
pollutant to aid in the development of best management practices (BMP)
recommendations.  Priority pollutants considered were sediment, nutrients,
pathogens, stormwater (because it carries the various pollutants to the lakes and
streams), and contaminated sediment.

Critical areas identified for sediment were Black Creek and Little Black Creek.
Both tributaries to Mona Lake have Total Maximum Daily Loads (TMDLs) for
biota due to sedimentation (Wuycheck 2003a, Wuycheck 2003b). As a result of
sediment migration in these systems, the outfalls of these tributaries into Mona
Lake also have a buildup of sediment that needs to be addressed. The
remaining smaller tributaries of the watershed are showing signs of
sedimentation but are not currently considered critical areas. Through education



and adoption of Low Impact Design criteria, the smaller tributaries ideally will
never become critical areas. Black Creek and Little Black Creek should have
coldwater fishery habitats, but due to excessive sedimentation the coldwater
fishery is impaired.

Mona Lake and Black Creek are the critical areas for phosphorus, the primary
nutrient of concern. This is due mainly to the nutrient rich sediments already
built-up on the lake bottom and the sheer volume of water that Black Creek
contributes to Mona Lake. The internal loading of phosphorus from the lake’s
sediment contributes approximately >67% of the total phosphorus input to the
lake in summer and fall months (Steinman et al submitted). The remaining total
phosphorus comes from external loading via the multiple tributaries with Black
Creek contributing 72%, Little Black Creek contributing 18%, Cress Creek 6%,
and all remaining tributaries contributing 4%. As a result, the focus of BMPs for
inputs from external nutrient will be on Black Creek and Little Black Creek.

Pathogens have been identified as originating from two primary sources in the
watershed: agricultural field runoff and municipal lift station failures. A secondary
source is leaky septic tanks. Municipal sewage overflows over the years have
occasionally prompted body contact advisories and beach closures. As a result,
Muskegon County, with buy-in from all local municipalities, initiated a sewer
system upgrade in 2005 which will eliminate problem lift stations F, G, K, and N
along Little Black Creek and consolidate them into one new, larger station
(Station Q) to be located near the corner of Getty Street and Airline Road. These
efforts should significantly reduce the pathogen inputs from municipal sources.
Therefore, the only priority critical area identified for pathogens is the upper
watershed, primarily Moorland and Egelston Townships, where manure runoff
from agricultural fields directly impacts Black Creek. A lower priority critical area
for pathogens is the Cloverville area of Fruitport Township where septic tanks are
still in use along Kuis Drain. Samples collected under a 5-week study of Kuis
Drain (Table 5.2.1) show elevated concentrations of pathogens as well as
nutrients.

Table 5.2.1. Monitoring results from Kuis Drain

| Sie 1 Stte 2 Stte 3 Site 4

IDATE NO3| NH3| TP | F.C. [NO3| NH3| TP | F.C. [NO3| NH3 | TP [ F.C.| NO3| NH3 | TP | F.C.
§5-31-05  |<0.02|<0.03] 0.03 0.37]<0.03] 0.05| 87 []1.43]<0.03]|0.06 0.826] <0.03] 0.07
f6-02-05 1470 210 450 260

f6-07-05 0.01) 0.04] 0.05( 157 ]10.29[<0.03] 0.05] 220 | 1.21]<0.03|0.07| 380 ] 0.67 | <0.03] 0.06| 360

6-14-05 0.16] 0.26 | 0.17 | 260 ] 0.26] 0.05] 0.09| 97 1.3 | <0.03|0.08| 410 J0.631]<0.03]0.07] 340

f6-21-05 0.18] 0.14] 0.19 | 340 1 0.32] 0.05 | 0.06 | >600] 1.37]<0.03|{0.09] 614 J 0.76 | <0.03] 0.09| 455

¥6-28-05 [o0.21]0.22]0.18| 380 |0.18]<0.03[ 0.07 | 490 | 1.21]<0.03]0.07[ 1500]0.552] <0.03] 0.05] 370
Units: NO3, NH3 & TP are ppm and F.C. is CFUs/100 ml.

Standards/guidelines (those highlighted are exceedances)

NO; (nitrate) guideline for surface water = <1 ppm

NOj (nitrate) standard for drinking water = 10 ppm

NH; (ammonia) typical in polluted water is = 0.10; >0.20 can be toxic for some aquatic animals
TP (Total Phosphorus) concentrations > 0.02ppm are indicative of eutrophic (TP rich) state
F.C. (Fecal Coliform) counts >300 exceed the MDEQ safe total body contact standard




Storm water, which carries the above mentioned pollutants, is an issue in both
the agricultural and developed areas of the watershed. Monitoring in Black
Creek by the MLWC & MCWMS has identified extremely high pollutant
concentrations occurring from storm events (Table 5.2.2). Unfortunately, timing
and grant funds did not allow for the collection of flow data during the Black
Creek monitoring project. Future monitoring of flow in conjunction with water
quality sampling will accurately assess load calculations of the storm events.
The storm water runoff carries manure and fertilizers from the farm fields into the
creek. In the developed areas of the watershed, the high amount of impervious
area connected to the streams via storm drains causes flashiness of the nearby
streams. Subsequently, scouring and in-stream erosion occurs which
accelerates the sedimentation of the creek. The developed area runoff also
carries many pollutants from the impervious areas and residential lawns. Hence,
the critical areas identified for storm water management are the farm fields in the
upper watershed and the developed/developing areas of the middle and lower
watershed.

Table 5.2.2. Data results from Black Creek monitoring project

Black Creek Monitoring @ Hall Drain/Newaygo Drain Convergence

Total Nitrate Fecal Coliform Total Special Notes

Suspended Phosphorus
DATE Solids
03/01/06 <10 1.70 360 0.029
03/09/06 26 1.50 160000* 0.270 Storm event #1 - 1" rain
03/09/06 162 MCWMS lab results, sample at Swanson
03/10/06 21 Storm event #1a - 3" rain
03/10/06 48 MCWMS lab results, sample at Swanson
03/14/06 72 MCWMS lab results, sample at Swanson
03/15/06 19 2.20 50,000 0.200
03/29/06 <10 1.40 280 0.280
04/12/06 <10 0.58 3,800 0.071
04/27/06 <10 1.30 1,500 0.029
05/10/06 <10 1.30 2,000 0.029
05/11/06 <10 1.00 19,000 0.051 Storm event #2, 1" rain
05/12/06 <10 1.20 35,000 0.077 Storm event 2a, 2" more rain
05/12/06 10 3.00 82,000 0.130 Storm event 2a,east ditch only
05/24/06 <10 1.50 760 0.031 Sampled By Al
06/07/06 <10 0.79 36,000 0.058 Sampled by Trace
06/21/06 <10 1.10 8,200 0.035
07/05/06 <10 1.10 1,600 0.034 Sampled by Trace
07/12/06 24 4.90 230,000 0.190 Storm Event #3, 1.75 inches of rain
07/19/06 10 0.59 10,000 0.025
08/02/06 <10 0.66 7,800 0.033
08/16/06 <10 0.43 5,800 0.023
08/30/06 <10 0.37 6,600 0.020

Standards/guidelines (those highlighted are exceedances)

TSS (total suspended solids) TMDL target is 80 ppm for the annual average of storm events
(Note for comparison: TSS requirement at the MCWMS outfall #2 is 20 ppm.)

NO; (nitrate) guideline for surface water = <1 ppm

F.C. (fecal coliform) counts >300 exceed the MDEQ safe body contact standard

TP (total phosphorus) concentrations > 0.02ppm are indicative of eutrophic (TP rich) state

Units: TSS, NO3, & TP are ppm and F.C. is CFUs/100 ml.




Finally, critical areas identified for contaminated sediment include Little Black
Creek and its deposition areas in Mona Lake. These areas were identified
through sediment sampling and research conducted by AWRI and MDEQ
(Steinman et al. 2006, MDEQ unpublished data 2005). Contaminated sediment
is not currently recognized by the MDEQ as a nonpoint source pollutant but has
been identified as impacting the biota of Little Black Creek. Contaminated
sediment will continue to be addressed by the Mona Lake Watershed Council to
protect aquatic habitat as well as human health.

5.3 Final Critical Area Designation

Systems of BMPs were developed and prioritized based on the inventory work.
The final “critical area” designations for the watershed management plan were
based on priority need for each identified implementation project (more
discussion in Section 7.1). Four priority phases were created: Phase 1 = high
priority, Phase Il = moderate priority, Phase Ill = low priority and Phase IV =
items of concern. (Figure 5.3.1) These four phases were developed and
prioritized based on cost, potential funding availability via grant cycles,
and manageability of the phases with the understanding that all four
phases need to be implemented. Each phase addresses the same primary
pollution parameters (sediment, nutrients, and pathogens) with the exception of
phase four (items of concern). Phase IV includes pollutants not considered
nonpoint source pollutants by the MDEQ but which still impact the health of the
watershed.

The first-phase projects (Figure 5.3.2) are the high priority projects that will
provide the most “bang for the buck” in addressing nonpoint source pollution in
the watershed. The upper portion of the watershed, which includes the majority
of the agricultural lands in the watershed, contributes significant pollution to Black
Creek and Mona Lake, primarily through storm event “flushes”. All surface water
runoff from these agricultural lands drains through a maintained ditch network
and into the still naturally meandering portion of Black Creek. Reducing the
pollution that enters the natural portion of the creek from the upper watershed
would not only reduce sedimentation within Black Creek, but would reduce
significantly the 72% external load of phosphorus Black Creek contributes to
Mona Lake. On-farm restoration projects such as wetland restoration, enhanced
buffers, and conservation practices are also targeted during this phase. An
additional component to this phase is outreach and educational programs
addressing these projects and the upcoming Phase Il projects.



The second-phase moderate priority projects (Figure 5.3.3) focus on the middle
and lower watershed areas with pollution inputs from 1) the old celery field farms
adjacent to lower Black Creek (preliminary samples by AWRI indicate celery
fields contribute ~0.18 metric tons of phosphorus per year), 2) municipal storm
drain outfalls and new developments, and 3) improper residential lawn fertilizer
usage. This phase would include research, retrofits, retention, and education.
During the early drafting of BMP ideas in the fall of 2005 for the lawn fertilizer
issue, a county-wide ordinance to ban the use of lawn fertilizers that contain
phosphorus was proposed. Overwhelming support was received from the local
units of government on this suggestion and the Muskegon County Commission
adopted the first county-wide ban in the State of Michigan on June 20, 2006.
Outreach efforts during Phase | and Phase Il will continue education regarding
this ban.

*As a result of the AWRI internal loading study of Mona Lake, a last minute
addition not originally shown on Figure 5.3.1 is a feasibility study to consider
mitigation strategies to address internal loading of phosphorus, estimated at 67-
85% of the total load to the lake during summer and fall months.

The third-phase projects (Figure 5.3.4) include the lower priority implementation
projects located throughout the watershed. The projects focus on 11 problematic
road stream crossing sites, stream restoration and land preservation projects
with Sun Chemical Company along Black Creek, septic tank issues along Kuis
Drain, and sediment issues in both Little Black Creek’s bay and Hidden Cove’s
bay.

The fourth-phase projects include those projects that do not fall under the
purview of nonpoint source pollution (Figure 5.3.5). However, they are worth
noting in the watershed management plan because the pollution in these areas is
of concern to the Mona Lake Watershed community and therefore will continue to
be addressed by the Mona Lake Watershed Council. These projects include
addressing soil and groundwater contamination on Marathon Oil property
migrating into Little Black Creek, remediation of contaminated soil adjacent to the
old Peerless Plating site, and identifying specific areas for cleanup within Little
Black Creek and Mona Lake as a result of the contaminated sediments migrating
downstream and into Mona Lake.



Figure 5.3.1. Locations of Phase |-V proposed implementation projects.

Phase | Projects: Phase 111 Projects: Phase 1V Projects
[ ] Flow through marshes. 4 Road stream crossing repairs W Peerless Plating
= Sediment traps. B stream bank stabilization ®  Marathon Oil

On-farm restoration. Hidden Cove bay area work

Little Black Creek bav area

Phase Il

Old celery field

‘. and restoration.

MaplaIzland Rd

Milliron B

Little Black Cree

1\_1 Black Creek

Wolf Lake Rd

Kuis Drain

Hangy 5t




Figure 5.3.2. High priority critical areas for implementation projects in the upper watershed
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Figure 5.3.3. Moderate priority critical areas for implementation projects in the lower and middle watershed
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Figure 5.3.4. Low priority critical areas for implementation projects in the entire watershed
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Figure 5.3.5. Items of concern in the lower and middle watershed
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VI. Public Involvement and Education
6.1 Outreach activities

Getting people to become part of the solution to nonpoint source pollution was
viewed as a three step process: 1) education, 2) heightened awareness, and 3)
actual behavior change. As part of this planning grant, education of the various
target audiences and outreach activities was ongoing. The Mona Lake
Watershed Council worked with students, residents, businesses, farmers, elected
officials, community groups, and other stakeholders to educate each target
audience and increase awareness. Our varied outreach activities are listed
below.

= Developed eight (8) newsletters which were sent to a mailing list of 1000+
residences and placed for free pick-up at public libraries, township halls,
and city halls (Appendix 12.5).

= Developed one (1) pollution prevention brochure for business and
industry; distributed to 350 local businesses (Appendix 12.5).

= Held sixteen (16) public meetings.

= Developed an educational display board and used it with associated
handouts at all public meetings.

= Made nineteen (19) presentations to school groups, community groups,
elected officials, and as part of larger conferences.

» Fifty-plus (50+) news stories and press releases regarding the Mona Lake
Watershed Council and its activities were printed as of the 7" quarter of
the grant.

= Completed four (4) demonstration projects (See section 6.2) for riparian
buffers, nutrient uptake, and stormwater management.

= Held three (3) invasive plant (purple loosestrife) removal events.

* Provided one (1) free bus tour of the entire Mona Lake Watershed.

= Provided three (3) half-hour interviews for two different local TV programs
with Muskegon Heights Mayor Rillistine Wilkins and Muskegon County
Commissioner Louis McMurray.

= Provided two (2) one-hour TV interviews with Michigan State University
Extension’s “Roots and Shoots” host Coleen Boyer and Channel 77’s Bob
Schrauger.

= Developed and maintained a website.

Any products such as newsletters or educational brochures are posted on the
Mona Lake Watershed Council’s website, located at
www.monalakewatershed.org. The website includes information on our projects,
upcoming events, and educational information that can be downloaded by
teachers for use in the classroom. Our website and its products are counted as
match to the work the Phase Il communities are doing for their Public Education
Plan dealing with storm water. The website also includes a “tour” of the



http://www.monalakewatershed.org/

watershed in which users can click on the location in the watershed and see
photo’s taken during the field inventory of this grant.

6.2 Demonstration Projects

The Mona Lake Watershed Council conducted four demonstration projects and
three invasive plant removal projects. The first demonstration project was to
enhance the riparian buffer along Little Black Creek and erosion control plantings
on a steep bank adjacent to the creek in Johnny O. Harris Park located in
Muskegon Heights. The MLWC staff worked with the faculty and staff of King
Elementary School to create “A Day in the Park” for students to participate in this
project. Students learned about water quality issues and invertebrates in the
creek through sample collection with Grand Valley State University staff and
MDEQ staff. The event was also used to “unveil” new safety signs regarding the
contaminated sediments in the creek. The unveiling was done by the student
artist, the city mayor, and city officials. Students from Hudsonville High School
also participated in the event which made for a great lesson in diversity,
collaboration, and cooperation. A collage of photos (Figure 6.2.1) of the “Day in
the Park” activities was used in our display board posters and newsletters.

Figure 6.2.1. Activities from “A Day in the Park” event

= - ; o

2) Unveiling of new safety signs by
young artist, city officials, and event
participants.

3) Testing the water quality of Little
Black Creek.

4) MLK Elementary students with T-

shirts sponsored by Yale-Lift Tech.

The second demonstration project was part of the second annual “Mona Lake
Watershed Day” held on May 14, 2005. This project included plantings of dune
grass for soil erosion on the “beach” area of the park, plantings of shrubs, trees,
and wildflowers for nutrient uptake and stormwater treatment, tours of Mona Lake
by boat, educational displays by the Mona Lake Watershed Council and local
students’ science projects. The event included 111 participants of students,



stakeholders, and residents. A collage of photos (Figure 6.2.2) of the “2005
Mona Lake Watershed Day” activities was used in our June 2005 newsletter.

Dune grass plantings on the beach.

White cedar tree plantings.

3) Face paintings of favorite watershed
creatures.

| 4) Wildflower garden preparation.

| 5) Wildflower garden one year later.

6) Boat tours of Mona Lake.

The third and fourth demonstration projects were installation of rain gardens.
These rain gardens were designed to be visible to the community, ensuring the
“garden concept” for treating storm water runoff could easily be duplicated in
other locations throughout the watershed. One rain garden project was
completed at the Mona Lake Boat Club to treat runoff from the parking lot area
prior to draining directly into Mona Lake (Figure 6.2.3). The second project was
developed at Mona Shores High School. The Mona Shores High School ecology
class students had been participating in our Outreach and Education Committee
meetings and when they learned of available funding to develop a rain garden,
they asked to lead the project and build it in front of their school. On April 15,
2006, two rain gardens and a dry prairie garden were installed. The entire class
participated in the installation process with two students, Joel Coston and



Andrew Johnson, serving as the project managers through the entire planning
process. This project was completed with funding from the Environmental
Resources Management (ERM) Foundation and served as match project to this
grant. Photos of this high school event are shown in Figure 6.2.4.

Figure 6.2.3. Mona Lake Boat Club rain garden activities

1) Low area of Mona Lake Boat Club parking lot that drains to Mona Lake.

2) Excavation and survey work.

3) Seeding after placement of rip-rap to slow flow from parking lot and prevent erosion.

4) Supplemental planting of grass and flower plugs after area has been mulched.

5) Completed garden; silt fence in background will be removed when garden is established.
6) First rain event, three weeks after project completion.



Figure 6.2.4. Mona Shores High School rain garden activities

1) East rain garden boundary.

2) West rain garden filled with compost.

3) Students planting in plot layouts.

4) Rain gardens and dry prairie area
completely mulched over.

5) Gardens four months later.

6) East rain garden after 1” rain, no

runoff getting into storm drain.



The final demonstration projects dealt with aquatic invasive plant removal. As a
result of excessive nutrients in the lake, plants grow exceptionally well. Purple
loosestrife is one invasive plant species that has taken over the lakeshore and
displaced native plants such as bulrush and spike rush. The Mona Lake
Watershed Council hosted three events in which progress was made to remove
these plants. The first event was to remove the seed heads from plants along
the Mona Lake channel, limiting new seeding in the area. This was
accomplished by a group of committee volunteers. The second event involved
plant removal from the lakefront dock area by committee volunteers with the
intent of comparing the new growth at the channel site to the re-growth at the
dock site a year later. The final removal project was conducted by students from
Mona Shores Middle School. These students removed plants from along the old
Lake Harbor roadway adjacent to Mona Lake. The faculty enjoyed the outdoor
learning experience for students and hoped to continue the purple loosestrife
removal efforts with future classes. Photos of the invasive plant removal
projects are shown in Figure 6.2.5.

Figure 6.2.5. — Purple loosestrife removal efforts

1) Committee volunteers
clipping seed heads from the
purple loosestrife plants and
bagging them for disposal.

2) Pulling the entire loosestrife
plant and root ball.

3) Mona Shores Middle School

students washing the root

ball to remove sand prior to
bagging and disposing of
the plants.




6.3 Community Awareness

In addition to the newsletters, public meetings, and presentations conducted as
public education and outreach, efforts were made to work with staff and elected
officials of the cities and townships that have the most significant impact on the
watershed. Discussions on specific issues relevant to each municipality were
held. In those discussions, one specific BMP had overwhelming support: a ban
on the sale and use of lawn fertilizers that contain phosphorus. Therefore, the
Mona Lake Watershed Council held a meeting with all the cities and townships in
Muskegon County, not just those in the Mona Lake Watershed, and had them
ask the Muskegon County Commission to pass a county-wide ordinance. There
were many news stories written on the proposed ban, enabling heightened
community awareness of the issue of phosphorus and its impact on surface
waters. When the ordinance was adopted on June 20, 2006, Muskegon County
became the first county in the state of Michigan to pass such an ordinance.
Efforts are now under way by Ottawa County to do the same.

Figure 6.3.1. News stories regarding phosphorus ban and community input

. g2\ -Che chrowicle
are you concerned about a pos-| | County approves phosphorus ban

sible phosphorus fertilizer han?
Yes Sl No

FROM LOCAL REPORTS

Muskegon County has banned the

579

26 Total Votes

Yes Comments: “How about a compromise that
would restrict phosphorus on lawns but not for
flowers and gardens. Flowers and vegetables
need phosphorus.”  “If they ban phosphorus
for homeowners, they should ban it for farm
use. Farms cause most of the pollution of our
fakes.” » “I'm concerned that my fertilizer com-
pany won't stop using phosphorus.”

No Comments: “Our lawn is only four years old
and we had a soil sample test and it was
absolutely saturated with phosphorus. | think a
ban is a great idea.” ¢ “Look how wonderful it
was when we got rid of DDT. We got a lot of our

sale or use of phosphorus-based lawn
fertilizers, the first Michigan county
to do so.

County commissioners Tuesday
unanimously ratified their committee
vole last week to ban the products
because of the damage that phospho-
rus does to area waterways,

Most fertilizers people buy from
stores or have applied through lawn
services have phosphorus,

Commissioners  also  thanked
Annoesjka Steinman, director of the
Mona Lake Watershed Council, an
environmental advocate who did
most to persuade the board to enact
the ban. Steinman was in the audi-

ence Tuesday. “We're the first county
in lthe state,” she said. “If’s phenome-
nal.”

Phosphorus-saturated  soils  in
much of the county have run into
lakes, causing rampant weed and
algae growth in Muskegon Lake,
Mona Lake, Bear Lake and Spring
Lake. .

The state of Michigan may soon
adopt a similar law, with many of the
same provisions as the county ordi-
nance. If that happens, the county
ord;nance would be repealed. Some
environmentalists are not happy with
the proposed state law, because they
say it's not as thorough as the county
ordinance,

get our lakes back.” = “I approve of bannig it.”

birds back. If we get rid of phosphorus, we will I

Community awareness on the issue of stormwater has also come a long way.
Local teachers are working with their classes to stencil storm drains in the
watershed warning people not to dump in the drains since they empty to nearby
creeks and Mona Lake. Students also have written “letters to the editor” of the
local newspaper about the storm drain issues and how people can help keep



polluted water out of the lake. As a result of working with the local schools,
students are not only educating their parents and friends on what they may be
doing wrong at home, but they are educating their community by speaking out
(Figure 6.3.2).

Figure 6.3.2. “Letters to the Editor” from local students



That storm drain
leads into the lake!

Look down at your street.
There are storm drains lining it.
Do you know where it goes from
there? Most people do not.
Many people think that any-
thing dumped into the storm
drains is filtered and then put
back into the water system. This
is simply not true.

If something is dumped down
a storm drain, it flows into a sys-
tem of pipes. Eventually these
pipes lead back into the water-
shed. For example, the drains
near my school flow into a
creek. This creek flows into
Mona Lake, through the chan-
nel, into Lake Michigan.
Anything that is dumped into
this storm drain, or any storm
drain in West Michigan, will end
up in Lake Michigan.

The practice of dumping
things into storm drains is pol-
luting the entire watershed.
This practice needs to stop. It
can harm the ecosystem. There
are species of animals and
plants whose numbers are
diminishing because of this pol-
Iution. Something needs to be
done.

Many students in my eighth-
grade class at Mona Shores
Middle School, as well as many
other members of our communi-
ty, are doing something, May 14
was Mona Lake Watershed Day.
That day included many activi-
ties used to help clean up the
water and the area around if.
One main activity was the mark-
ing of storm drains. We put
small, colorful markers on many
of the drains around our com-
munity. These markers are out

there to remind people that
they eventually drain into Lake
Michigan. We also passed out
information in many neighbor-
hoods surrounding our school.

People need to remember
that we need to keep the water
in our area clean. Without clean
water, our community would not
be what it is today. Please do

not dump things down storm
drains. 5
5‘,0)11 7
Leah Jennings L
[

4521 Birchwood ,3\51\

~ . | -

Storm drains are a
pollution conduit

I am a student at Mona
Shores Middle School. My fel-
low classmates and I have
recently learned about storm
drains and the dangers of
dumping stuff down them. We
have learned that dumping
things down the storm drains
pollutes our lakes. One of the
most affected lakes is Mona
Lake.

Like many people, most of
the kids in my class thought the
water that goes into a storm
drains goes to a water filiration
plant, We learned, though, that
that is not the case. We have
had a chance to attend the
Mona Lake Watershed Day,
where we did many things to
improve the conditions around
Mona Lake.

The students that went on
this trip marked storm drains
with stickers telling the commu-
nity not to dump stuff in there.
The stickers said, “Runs into
Mona Lake No Dumping.” We
also put doorknob hangers on
people’s doors. These hangers
had some information about
storm drains and dumping stuff
into them. Many of the eighth-
grade students at Mona Shores
worked very hard that day to
inform the community about the
dangers of dumping things
down storm drains.

Dumping is not the only pol-
lutant that goes into a storm
drain. As cars drive by oil or gas
sometimes leaks out. This will
eventually find its way to a
storm drain before it soaks into
the ground. Also, if someone .
spills a pop or some sort of a
drink in a parking lot, the liquid
will eventually run into a storm
drain and into a lake. Fertilizer
that people use on their lawns
is also a hazard. This is because
it can get washed away and into
a storm drain. Then it will also
run into the lake. So many
things get put in these drains
that it has become a major
problem, It is important to
inform the community about it,
s0 hopefully we can fix it not
and save the lakes before it is
too late.

Dawn Bennett aut 005
1690 Rood Point

1-3-09
Clean wateér 1S good
policy for everybody

In the state of Michigan we
are located near the largest
bodies of fresh water in the
world, and we need to keep that
water clean. Water is necessary
for people to live, and by pollu-
tants getting into our limited
supply. we create many prob-
lems, like health issues and ani-
mal extinetion.

* Iam in the eighth grade at
Mona Shores Middle School,
and I have helped try to keep
our water clean by putting
markers on storm drains in
order to let the public know that

whatever goes down those
drains goes directly into creeks
or streams and then eventually
ends up in our fresh water
lakes. It is crucial that we try to
keep this water clean, since
everyone needs it to live.
People need to take extra
precautions to prevent harmful
things from going down the
drains. For instance, when you
cut your grass you should sweep
up the clippings that fall onto
your driveway so the chemicals
in your grass don't get washed
into the drain and get info the
lake. Another thing to do is
when you wash your car it is a
good idea to wash your car on
your lawn, That way all the soap
and things go into your lawn
and get filtered by the grass
hefore going into the lakes.
Little things like these really
make a big difference, especial-
ly if many people participate.
Water is critical to our lives,
and as more people fill the
Earth the world’s waler need is
going to become greater and
greater. We need to keep our
water clean, and what we do
makes a difference for the
future of the world.

John Jurkas
3463 Brentwood




One final project that highlights community awareness is a “beetle bash” that was
held in July 2003. The newly formed Mona Lake Watershed Council worked with
the Muskegon Conservation District to host a Galerucella beetle release at the
Mona Lake Boat Club to enhance public awareness on the invasive species
issue of purple loosestrife and biological control of the plants. Participants
released beetles among the purple loosestrife plants on the boat club’s shoreline
(Figure 6.3.3, photo 1). The Muskegon Conservation District also released
beetles in the heavily infested area of Hidden Cove. The beetles generally take
2-3 years to have an impact (Landis et al. 2003).

In July 2006, a Mona Lake property owner sent in photos of the purple loosestrife
along her shoreline, which was not maturing and blooming this year. The
landowner was expressed pleasure that the beetles had taken hold of the area.
Mona Lake Watershed Council staff then took photos of the same area that had
been inventoried in 2005 for comparison (Figure 6.3.3) and the change was
dramatic. The outreach and education efforts contributed to this individual’'s
awareness of the issue and she patiently waited for the predicted results.
Additionally, she was able to validate her observations and share them with the
Mona Lake Watershed Council.

Figure 6.3.3. Purple loosestrife project photos

7 "2005.,-"07_,-5’2§'
1) July 12, 2003 - “Beetle Bash” event releasing Galerucella beetles
2) July 28, 2005 - Field inventory photo of Hidden Cove area

3) July 23, 2006 — Photo sent in by lakefront owner; dying purple loosestrife plants
4) July 24, 2006 — Same view of Hidden Cove area three years after beetle release



Future outreach and educational campaigns will increase community awareness
of nonpoint source pollution and ultimately help to change behavior. The four-
phase implementation plan of projects in critical areas (Sections 5.3 and 7.6)
contains an education and outreach component within each phase. Educational
reinforcement must be a sustained continuing process for awareness of nonpoint
source pollution issues and behavioral change to occur.



VII. Recommendations
7.1 Suggested Best Management Practices

There are three main types of Best Management Practices (BMPs): structural,
vegetative, and managerial. A BMP is a land management practice implemented
to control sources and causes of pollution (MDEQ 2000). Structural BMPs are
“brick and mortar” type projects requiring construction. Vegetative BMPs use
plants to stabilize eroding areas, filter pollutants, or provide shade to cool
streams. Managerial BMPs are characterized by a change in operating
procedures. BMPs planned for the Mona Lake Watershed include:

Structural:

Sediment Control basin — Man-made depression in the ground where water is
collected or passed through and allows suspended solids to settle out.

Porous pavement — Permeable asphalt or interlocking paving blocks allowing
infiltration.

Oil & Grit separator — Used in conjunction with storm drain inlets to keep
oil/grease and grit from entering local water bodies.

Storm drain retrofits — Modifications to existing structures to minimize impervious
surface pollutants from entering local water bodies.

Vegetative:

Flow-through marsh — Created marsh used to capture pollutants from storm
event flushes.

Restored wetland — Rehabilitation of degraded wetland where the soils,
hydrology, vegetative community, and biological habitat are returned to the
natural condition to the greatest extent practicable.

Rain_gardens — Small vegetated depressions used to promote infiltration and
evapo-transpiration of storm water runoff.

Vegetated buffers/filter strips — A vegetated strip of land adjacent to a water body
that filters out pollutants from runoff water.

Forested or wooded riparian buffers — Forested or wooded land areas adjacent to
streams that help cool the water temperature by providing shade.

Vegetated swales — A broad shallow channel consisting of dense vegetation
designed to accommodate concentrated flows without erosion.

Managerial:

Comprehensive Nutrient Management Plans — Plans to be utilized by farmers in
order to effectively manage all nutrient imports and exports from a farm;
especially critical in dealing with manure management.

Crop residue management — Utilized by farmers to reduce erosion from farm
fields.

Ordinances — Local regulations to address specific issues including: storm
water, stream buffers, pet waste disposal, septic systems, fertilizer, illegal or illicit
discharges to storm drains, and recreational watercraft use.




Low Impact Design — designing new developments for low impact on the
environment by including bio-retention, filter strips, vegetated buffers, grass
swales, rain gardens, etc.

Green space protection — Preserves environmentally sensitive and open areas.
Most watersheds, including the Mona Lake Watershed, require a mix of BMPs to
adequately address watershed nonpoint source pollution. In addition to the
BMPs, education is instrumental for effective implementation, especially
managerial BMPs, and as such is included in all phases of the proposed
implementation projects. A system of BMPs compiled into specific projects gives
a better overview to achieve the ultimate goal or outcome. Assessing projects for
economical and greatest impact assists in prioritization of project phases.
Implementing incomplete systems of BMPs is a waste of resources if the
independent BMP has very little benefit to the environment. Therefore, based
on cost, potential funding availability via grant cycles, and manageability of
the projects, the proposed implementation projects for the Mona Lake
Watershed have been separated into four phases:

Phase | - Highest priority projects:

1) Create two flow-through marshes, totaling approximately 100
acres, with upstream sediment traps in the channelized portion
of Black Creek located on Muskegon County Wastewater
Management System property.

2) On-farm wetland restoration, nutrient management, and riparian
buffers for agricultural land in the upper watershed.

3) Outreach and Education efforts regarding the Phase | projects,
the Michigan Agriculture and Environmental Assurance
Program, and the upcoming Phase Il projects.

9 Pollutants reduced would be sediment, nutrients, and
pathogens. The source of these pollutants is primarily
from agricultural runoff in the upper watershed.

Phase Il - Moderate priority projects:

1) Determine exact contribution of nutrients from the old celery
fields along Black Creek; potentially enhance the wetland areas
for more nutrient uptake by plants and for multi-use
opportunities.

2) Storm drain retrofit and storm water retention projects to reduce
stormwater pollution to creeks and Mona Lake.

3) Outreach and education efforts regarding: above mentioned
Phase Il projects, the county-wide phosphorus ban for lawn
fertilizers, dumping of lawn clippings and leaves in waterways,
Low Impact Development criteria, invasive plants species, and
the upcoming Phase Il projects.

4) * Last minute addition based on data from AWRI Internal
Loading Study: Conduct a feasibility study to consider mitigation
strategies to address internal lake loading.



9 Pollutants reduced would be sediment, nutrients,
pathogens and storm water. Sources of these pollutants
are the old celery fields, runoff from impervious (paved or
hardened) surfaces, lawn fertilizer, and increased
stormwater runoff volume resulting from new development,
and Mona Lake sediments.

Phase Il - Lower Priority projects proposed for implementation:

1) Road stream crossing repair work at 11 sites.

2) Stream bank stabilization in Black Creek, south of Sun Chemical,
and possible land preservation there.

3) Cloverville area surrounding Kuis Drain needs sewer system;
until sewer is installed, septic tank maintenance and education
iS needed.

4) Hidden Cove and Little Black Creek bays need internal loading
assessments for potential dredging, wetland restoration, and
invasive species removal projects.

9 Pollutants reduced would be sediment, nutrients, and
pathogens.

Phase IV - Items of Concern to work on but which are not related to the
MDEQ nonpoint source pollution grant:

1) Peerless Plating Superfund site and the contaminated sediment
still in the adjacent creek bank.

2) Marathon Oil property between Laketon Avenue and Evanston
Avenue; groundwater contamination and petroleum product still
leaching from the soil to surface water of Little Black Creek.

3) Sediment in all of Little Black Creek as a result of contaminated
soils migrating downstream and into Mona Lake.

9 Pollutants reduced would be contaminated sediment and
contaminated groundwater.

These proposed projects will address the nonpoint source pollution in the Mona
Lake Watershed. A few items of worthy of noting:

1)

2)

3)

A county-wide ordinance banning the sale and use of lawn fertilizers
containing phosphorus was passed June 20, 2006 and is effective
January 1, 2007. This BMP is ahead of schedule.

While storm water is a nonpoint source pollutant, it should be noted that
storm drain outlets to “waters of the state” are point sources and therefore
are regulated under the NPDES Phase Il program.

Storm drain BMPs have to be addressed through Phase Il permits held by
municipalities. The Council will promote BMPs such as rain gardens and
protective ordinances and easements to municipalities and help move
them forward under the impetus of the nonpoint source pollution
contributed via the storm drains.



The proposed projects and their systems of BMPs are divided into project
objectives, tasks, cooperating parties, BMPs, milestones, and timelines (Table
7.1.1-7.1.4). Naturally the timelines are dependent on funding and agreement
from the cooperating parties. The Mona Lake Watershed Council will actively
pursue funding from multiple sources to address all the BMPs. Those items
marked with an asterisk (*) are also proposed in the NPDES Phase Il SWPPIs.



Table 7.1.1 Proposed Phase | project BMP information
Project

Objectives

Phase | — Project 1
Reduce sediment,

Filter pollutants
from water

Cooperating
Parties

Joint project
with Muskegon

Typical
system of

BMPs
Storm water
treatment areas

Milestones

Pre-project
monitoring of flow

Timeline
(if funded as
planned)

Transition Phase
(2006-2007)

Estimated Costs
of BMPs
$6,591,100
$50,000

nutrient, and draining from County, (Two flow- and water quality
pathogen inputs upper watershed upstream through assessed. Transition Phase $200,000
from the upper prior to entering farmers, marshes with Feasibility study and | &
watershed into the the natural portion | MDEQ, upstream design plans Year 1 Phase |
natural portion of of Black Creek. USFWS, instream complete. (2008) ($300,000)
Black Creek by MLWC, JFNew, | sediment traps) Transition Phase (In-kind land value)
using sediment Trout Unlimited, County approval of (2007) $40,000
traps and flow- Ducks use of County land. Year 1 Phase | (+$1,000 annual
through marshes. unlimited, other Sediment traps (2007) maint.)
environmental installed. Year 2-3 Phase |
consultants. Flow through marsh (2009) $5,000,000
constructed. Year 3-4 Phase |
Post project (2010) $100,000
monitoring of flow
and water quality.
Phase I- Project 2 | Work with farmers | Local Wetland Seven one-on-one Transition Phase $25/hr staff time
Reduce sediment, for on site wetland | landowners, restoration, meeting with farmers. | (2007)
nutrient, and restoration, NRCS, enhanced
pathogen runoff nutrient MAEAP, MSU- | buffer strips, Implementation of Year 1-2 Phase | $2,350/acre restored
from farm fields. management, and | extension, better manure projects; 500 acres (2008) wetland (500 acres)
riparian buffers. MDEQ. management wetlands restored; $900/acre forested
through CNMP. | 7.2 acres forested or buffer (7.2 acres)
herbaceous buffers $225/acre
installed. herbaceous buffer
(7.2 acres)
Phase I- Project 3 | Outreach efforts MLWC, NRCS, | Public County approval of Transition Phase $25/hr staff time
Outreach and with Phase | MAEAP, MSU- | meetings, flow-through marsh (2007)
education. Project's 1 & 2; extension, newsletters, project.
education on MDEQ, newspaper Three farmers agree | Transition Phase $25/hr staff time
upcoming Phase USEPA, stories, one-on- | to on-site projects. (2007)




Il projects; Muskegon one meetings, 12,000 newsletters, 2 | Year 2-3 Phase | $8400 newsletters
continued efforts Chronicle, events. watershed days, 6 (2007-2008) $6,000/watershed
on Phase IV. WMSA. public meetings day
$3,600/public

meetings

Table 7.1.2 Proposed Phase Il project BMP information
Project

Objectives

Cooperating
Parties

Typical
system of
BMPs

WHES S

Timeline
(if funded
“as planned)

Estimated
Costs
$3,553,750

Phase Il — Project Sediment analysis | Landowner, Monitoring, 70 acres of old Year 1 Phase Il $50,000
1 & internal loading | NRCS, AWRI, research, and farmland (2009)

Assess nutrient study; enhance MDEQ, MLWC, vegetative assessed Year 2-3 Phase $2,350/acre of
input from old wetlands through | Ducks Unlimited, plantings. Permits acquired Il restoration
celery fields; vegetative USFWS. and plantings (2010) $300,000 total
enhance wetland plantings. installed.

for nutrient uptake.

Phase II- Project 2 | Work with Phase Road Oil & grease Cities agree to Year 1 Phase |l $25/hr staff time
Storm drain retrofit | Il communities to | Commission, separators, rain retrofits. (2008)

& retention projects | develop Drain garden Installation of 150 | Year 2 Phase Il $1,000/0il&Grease
to reduce polluted appropriate BMPs | Commission, installation, on Oil and Grease (2009-?) separator (150)
stormwater for problematic DPWs of Phase Il | site retention. separators & 30 $12/ft* rain garden
(sediment, nutrient, | sites & reduce permit rain gardens (30 @ 750 ft%)
pathogens, runoff from new communities, $270,000
“others”). developments. MDEQ.

Phase Il, Project 3 | Increase Muskegon Signage in retail Billboard Year 1 — Phase $25/hr staff time
Education and community County, stores regarding campaign & Il $50/sign; 35 signs
outreach regarding | awareness on Muskegon phosphorus ban signage regarding | (2007-2008) $1,750 total
County-wide newly adopted P- | Conservation in Muskegon P-ban which Begins early $10,000 for 1 yr
phosphorus ban*, ban in Muskegon | District, MSU- County, billboard became effective | due to early billboard campaign
lawn maintenance county, work with | extension, local campaign, January 2007. adoption of $25/hr staff time
(nutrient municipalities to retailers, all cities | ordinances, policy | Adoption of smart | ordinance.

reductions)*, LID adopt Low Impact | and townships in changes, and growth and LID Year 1-3 Phase

(stormwater Development the watershed, biological and criteria/ordinances | I $8.,400 newsletters
reductions)*, (LID) criteria for DPW folks. mechanical 12,000 (2008) $6,000/watershed
invasive plant new WMSA Green control of purple newsletters, 2 day
species, and developments, Infrastructure loosestrife. watershed Year 1-3 Phase $3,600 meetings




upcoming Phase Il | and begin Leadership days/tours, 6 Il $4,000 beetles/tools
projects. outreach on Council. public meetings (2008-2010)

Phase Il projects.
Phase Il, Project 4 | Determine options | AWRI, Dredging Feasibility study Year 1 Phase Il $250,000
Conduct a feasibility | to address consultants, sediments or complete. (2009)
study to consider internal loading; community, chemical Implementation of | Year 2-3 Phase ~$2,500,000
mitigation strategies | dredging or MDEQ. inactivation. appropriate Il
to address internal capping (currently (2010)
phosphorus loading | sediments; getting unknown)
to Mona Lake. community mitigation

feedback on strategy.

options.

Table 7.1.3 Proposed Phase Ill project BMP information

Project Task Cogperating Typical Milestones Timeline Estimated

Objectives Parties systemof iffundedas =~ Costs
BMPs planned) $2,747,500

Phase Ill, Project 1 | Reuvisit the 11 Road Structural Complete re- Year 1 Phase lll $10,000

Road stream identified problem | Commission, replacement or inventory (2010)

crossing repair work | sites to determine | Drain retrofit of culverts | Approval by road | Year 1 Phase Il Permits

at 11 sites to repair work Commission, and/or bridges. commission to fix. | (2010) $5,500

reduce erosion*. needed. farmers, MDEQ . Conduct repair Year 2-3 Phase |l $50K/crossing

work. (2011) $550,000

Phase Ill, Project 2 | Retrofit Sun Sun Chemical, Structural Buy-in from Sun Year 1 Phase Il $25/hr staff time

One stream bank Chemical outlet, Muskegon enhancement of Chemical. (2010)

stabilization project | stabilize eroding Conservation outlet, vegetate BMP installation. Year 2-3 Phase Il $15,000

in Black Creek bank downstream | District, Land side slope of (2011-2012)

(reduce erosion) of outlet; preserve | Conservancy, Black Creek, Signed easement. | Year 2 Phase llI $25/hr staff time

and land land south of Trout Unlimited. preservation (2011)

preservation there. | creek. easement.

Phase lll, Project 3 | Help Fruitport with | Fruitport Installed city Fruitport finding Ongoing Staff time

Septic to sewer efforts to convert Township, DPW, sewer. Septic funding for sewer

upgrade in this area to MLWC. tank maintenance | installation in

Cloverville* and reduce nutrient guides for Cloverville area.

outreach and and pathogen homeowners. Installation of new [ Funding To be determined

education on septic | inputs to Black sewer lines. dependent

tank maintenance*.

Creek, educate

Distribute 1,500

Reprint &




septic tank septic tank Year 1 Phase Il distribution fees
owners on maintenance (2010) ~$5,000
maintenance guides to
needs. homeowners. Newsletters
12,000 Quarterly $8,400
newsletters, 2 Annually Watershed Day
watershed days, As needed $6K
6 public meetings Meetings $3,600
Phase lll, Project 4 | Sediment analysis | AWRI, MDEQ, Monitoring & Complete Year 1-2 Phase Il $50,000
Assess nutrient & internal loading | consultants. research, research. (2011)
input by internal study; dredge or dredging or Year 2-4 Phase llI $2,000,000
loading of sediment | cap sediments, capping sediment | Obtain permits (2012/2014)
in Little Black Creek | enhance bay with Alum, and complete
and Hidden Cove wetlands through vegetative dredging or Year 3-4 Phase |l $2,350/acre
bays. vegetation plantings. capping work. (2014) $94,000
plantings. Install vegetation

plantings

Table 7.1.4 Proposed Phase IV

project BMP information

Project Caogperating Typical Milestones Timeline Estimated
Objectives Pa6r ies system of (if funded as Costs
BMPs planned) >$1,050,000
Phase IV, Project 1 | Get USEPA to USEPA, MDEQ, Dredging of 2-3 MDEQ finalizes 2007 $50,000
Continued efforts to | open ROD and MLWC, acres of research.
push for cleanup at | agree to complete | community at contaminated USEPA cleans up | 2008 $1,000,000
Peerless Plating cleanup work in large. sediment adjacent | site
Superfund Site Little Black Creek. to Peerless
Plating.
Phase IV, Project 2 | Get MDEQ to MDEQ, MLWC, Remediation of MDEQ requires 2007 To be determined
Continued efforts to | require more community at contaminated soil | Remedial Action
push for cleanup at | active cleanup of | large. and groundwater. | Plan.
Marathon Oil. site causing Cleanup activities. | 2008
pollution.
Phase IV, Project 3 | Dredge toxic hot MDEQ, USEPA, Dredging Hot spots 2007-2008 To be determined
Continued efforts to | spots of sediment | AWRI, MDCH identified and
push for cleanup at | contamination that guantified. 2008-2009

contaminated

have migrated

Dredge work




sediment “hot downstream
spots” in Little Black
Creek.

7.2 Proposed Budget

Similar to the tables above, the tables below (7.2.1-7.2.3) identify estimated costs for the BMPs. These tables break
down the estimated grant funds and matching funds, include estimated pollutant load reduction for the projects, and show
total staff costs. Specific information on the pollutant load reductions can be found in Section 7.3. Details for Phase IV
projects were not included since they would not be funded through MDEQ programs. Those items marked with an
asterisk (*) are also proposed in the NPDES Phase | SWPPIs.

Table 7.2.1. Phase | estimated project costs and pollutant load reductions.




Estimated Estimated

Site # or Site Pollutant Estimated Match Pollutant Load
Name Location Source System of BMPs Grant Funds Funds Controlled Reduction
STORM WATER TREATMENT AREAS
Pre-project monitoring $40,000 $10,000 Sediment 590 tons
Phase | Longitude Feasibility study & design work $150,000 $50,000/ Phosphorous| 2,441 lbs
Project 1 85.99383 Agriculture 2-3 In-stream sediment traps upstream of marshes $40,000 Nitrogen. 4,762 lbs
Flow-through | Latitude 2 flow-through marshes totaling 100 acres $2,500,000| $2,500,000
marshes (1629450 Post-project monitoring $75,000 $25,000
*4625 acres of cropland runoff treated
Phase | ON-FARM BMPs
Project 2 Moorland . 500 acres wetland restoration with NRCS cost-share $587,500 $587,500 Sediment 647 tons
On-farm Township Agriculture | Herbaceous buffer strips (10,560 linear feet/ 7.2 acres) $3,240 $3,240 Phosphorous' 2,111 Ibs
repsrt(;)j::ggn Forested riparian buffer strips (10,560 linear feet/ 7.2 acres) $810 $810 Nitrogen 6,078 Ibs
Agriculture  |OUTREACH & EDUCATION Sediment tons
Phase | Residential | Meetings with County re: flow-through marsh Phosphorous| 4K-10K Ibs
Project 3 Mona Lake Urban One-on-one meetings with farmers Nitrogen Ibs
Outreach and | Watershed Transportation | Education & Outreach on county-wide phosphorus ban, lawn
Education (including maintenance, LID, stormwater management (newsletters,
roads) meetings, events) $18,000
Annual project management, implementation, and outreach (staff time) $44,000 annually

Tabl
e 7.2.2. Phase Il estimated project costs and pollutant load reductions.




Estimated Estimated

Site # or Site Pollutant Estimated Match Pollutant Load
Name Location Source System of BMPs Grant Funds Funds Controlled Reduction
Phase I
Project 1 Longitude WETLAND ENHANCEMENT Sediment 3.5 tons
Wetland 86.21980 Agriculture Monitoring/research $37,500 $12,500 Phosphorous 12 Ibs
enhancement |  Latitude Wetland restoration and plantings (70 acres) $150,000/  $150,000 Nitrogen 96 Ibs
of old celery 43.18813
fields
Phase Il
Project 2 Phase Il STORM WATER MANAGEMENT Sediment, 131.5 tons
; S
Storm drain e - Urban Catch basin inserts (~150 @ $1,000 each, installed) $112,500 $37,500 Phosphorous| 3,070 lbs
retrofits & 30 rain gardens @ 750 sq. ft. $135,000/  $135,000 Nitrogen' 10,715 Ibs
retention
Phase II OUTREACH & EDUCATION
Project 3 Mona Lake Residential |Education on county-wide phosphorus ban* $11,750
Outreach and = Watershed ;
- Transportation | gytreach on lawn maintenance*, LID*, stormwater $22,000
Education (includin ) N .
9 management*, smart growth and ordinances*, invasive plant
roads) control
SEDIMENT REMEDIATION Sediment TBD tons
52,?2;21 Urban Feasibility study for rediation options $150,000/  $100,000/ Phosphorous|  TBD lbs
Internal lake Mona Lake Agriculture | Dredging $1,250,000 $1,250,000 Nitrogen TBD Ibs
loading or Chemical inactivation TBD TBD
Annual project management, implementation, and outreach (staff time) $44,000 annually

Table 7.2.3. Phase lll estimated project costs and pollutant load reductions.




Estimated
Pollutant Load
Controlled Reduction

Estimated
Estimated Match
Grant Funds Funds

System of BMPs

Site # or Site Pollutant
Name Location Source
Phase llI
FTEIEEE & Transportation
Road/stream @ Mona Lake ) P .
) (including
crossing watershed
) roads)
repairs at 11
sites
Phase |l | Longiude
. 86.11738
Project 2 Sun . Urban
Chemical Latitude
43.20719
Phase llI
Prolect_ S Cloverville Residential
Cloverville
sewer
Phase I Liitle Black
Project 4 Creek and Agriculture
Internal lake | Hidden Cove Urban
loading bays

ROAD STREAM CROSSING
Re-inventory road stream crossings/permits*
Culvert repair/replacement (11 @ $50,000 each)*

STREAM BANK STABILIZATION

Land owner negotiations (staff time)
Stream bank stabilization (400/linear feet)
Land preservation (240 acres)

SEPTIC SYSTEM CORRECTIONS

Ongoing outreach to communities*

Upgrade septic to sewer*

Distribute maintenance guides to septic owners*

SEDIMENT REMEDIATION

Research

Dredging or chemical inactivation
Wetland restoration plantings (~25 acres)

Annual project management, implementation, and outreach (staff time)

$10,000 $5,500
$225,000 $225,000
$15,000

$1,000, $4,800,000

$18,000

TBD

$5,000
$37,500 $12,500
$1,000,000 $1,000,000
$47,000 $47,000

$44,000 annually

Sediment
Phosphorous
Nitrogen

Sediment
Phosphorous
Nitrogen

Sediment
Phosphorous
Nitrogen

Sediment
Phosphorous
Nitrogen

TBD tons
TBD lbs
TBD lbs

0.81 tons
0 lbs
0 Ibs

TBD tons
TBD lbs
TBD Ibs

TBD tons
TBD Ibs
TBD lbs




7.3 Specific Pollutant Reduction Goals

The goal of the Mona Lake Watershed Council, through the Mona Lake
Watershed Management Plan Project, is “To restore, protect, and maintain for
future generations, the Mona Lake Watershed as a viable natural resource and to
inspire environmentally friendly attitudes, awareness, behavior, and knowledge
through the use of science and education”. With four of the designated uses in
the watershed impaired and one threatened, the goal is to reduce and/or
eliminate the pollutants causing the impairments. These pollutants include
sediment, nutrients, pathogens, storm water, non-native invasive plant species,
and contaminated sediments. Estimates for the pollutant load reductions come
from USEPA’s Spreadsheet Tool for Estimating Pollutants Loads (STEPL)
(Appendix 12.6), cited research, and calculations mentioned in this text.

Sediment reduction goals — 1,237 tons annually from Phase | projects
135 tons annually from Phase Il projects

Black Creek and Little Black Creek both have Total Maximum Daily Loads
(TMDL) for biota as a result of sedimentation in the creeks (Wuycheck 2003a,
Wuycheck 2003b). The Black Creek TMDL recommends a 101 ton reduction of
sediment from agricultural sources and the Little Black Creek TMDL
recommends a 0.25 ton reduction. Proposed BMPs in this plan far exceed those
recommendations. Total suspended sediment concentrations range from <10
ppm to 22 ppm in base flow conditions in both creeks based on monitoring at the
outfalls to Mona Lake (Steinman et al. 2003). Additional monitoring in Black
Creek indicated the main cause of sedimentation is storm events; new sediment
is introduced to the streams through surface runoff and downstream relocation of
sediment already in-stream. Total suspended solids concentrations after a storm
event ranged from <10 ppm to 162 ppm (Table 5.2.2). Based on the outputs
from USEPA’s Spreadsheet Tool for Estimating Pollutants Loads (STEPL,
Appendix 12.6), the annual sediment load to the watershed is 2,127 tons. The
Phase | and Phase Il projects would reduce sediment loadings to the watershed
by 1,372 tons, almost 65%. Comprehensive monitoring and research of the
effects of storm events on the flow and water quality are needed to acquire “real
time” pollutant loads and potential load reductions.

Four factors were identified as significant regarding fate and transport of
sediment in the Mona Lake Watershed: 1) soils types with a K factor of >25 are
highly erodable, 2) hydrologic soils groups C and D have a moderate to high
runoff potential, 3) soils that are artificially drained have the potential to increase
pollutants entering water bodies, and 4) there are approximately 150 storm
drains directly connecting to surface waters in the watershed, which generally
drain runoff from impervious surfaces. Each of these items can directly impact
sediment reaching surface waters, most critically impacting Black Creek, Little
Black Creek, and Mona Lake.



When considering the four factors collectively (Figure 7.3.1), thirty-six percent
(16,426 acres) of the watershed has the potential for high soil runoff and nearly
sixteen percent (7,245 acres) of the watershed is impervious with the potential for
runoff to reach surface waters directly through the 150-plus storm drains. These
statistics reinforce the need and importance of addressing runoff from the
watershed by installing storm drain retrofits and retention projects that could
improve the runoff water quality and reduce the volume of runoff from impervious
areas. It also shows the need to reduce the amount of impervious area in the
watershed through Low Impact Development. Addressing the 11 problematic
road/stream crossing would reduce sediment inputs to the watershed.

Figure 7.3.1 Areas impacting sediment load to Mona Lake Watershed

Areas Impacting Sediment Load to Mona Lake Watershed

@ Soils with K-factor >25, hydrologic soil groups C &
D, and those with potential for artificial drainage

@D |mpervious area

@ Storm Drain outlets to creeks or lake

Data Source:
Michigan Center for Geographic Information
Department of Information Technology

“7$E Michigan Geographic Framework, 2003

Map Prepared August 2006
Mona Lake Watershed Council

5 0 5 10 Miles

Through the research, monitoring, and implementation projects proposed,
specific calculations for existing loads of sediment and sediment load reductions
will become feasible. Meanwhile, based on existing research data on sediment
load reductions from similar BMPs (Daniels and Gilliam 1996, Fasching and
Bauder 2001, Lowrance and Sheridan 2005), and results from STEPL, a potential
50%-78% sediment load reduction from the upper watershed to Black Creek can
be assumed if the planned Phase | implementation projects occur. These
include a flow-through marsh, restored wetlands, enhanced buffer and riparian
zones, and other conservation measures on agricultural lands.

Nutrient reduction goals — 4,552 |bs P annually from Phase |
3,082 Ibs P annually from Phase Il projects



4,000-10,000 Ibs P annually from the phosphorus
ban

10,840 Ibs N annually from Phase | projects

10,811 Ibs N annually from the Phase Il projects

Excessive nutrients (primarily phosphorus) impair several designated uses in the
Mona Lake Watershed by causing nuisance algal blooms (some toxic), excessive
nuisance/invasive plant species growth, and overall degraded water quality.
Through the internal loading study (Steinman 2006, personal communication)
and calibration of the hydrologic model (Appendix 12.1), the following nutrient
loading information was obtained:
« Internal phosphorus loading via the sediments on the bottom on
Mona Lake can account for between 6 and 85% of the total
phosphorus in Mona Lake, depending on season.
o Internal phosphorus loading is greatest during summer months,
and likely is a critical source for stimulating algal blooms.
o External phosphorus loading from tributaries is relatively greater
in spring, when discharge is high and aerobic conditions on the
lake bottom inhibit phosphorus release from lake sediments.
o Of the four measured external total phosphorus inputs to Mona Lake:
0 72% comes from Black Creek
0 18% comes from Little Black Creek
0 6% comes from Cress Creek
0 4% comes from Ellis Drain
« Additional inputs from the remaining tributaries and direct flow to
Mona Lake were not measured but do exist and need to be
addressed.

Additional research is needed to address possible options to reduce internal
loading to Mona Lake. Spring Lake recently had alum applied to sections of the
lake bottom to reduce internal loading. This may be an option for Mona Lake, but
it is expensive. A feasibility study of options with feedback from the community
as to what strategy would have the strongest support is recommended.

Regarding external loading, Black Creek contributes 72% of the external
phosphorus load to Mona Lake and it is therefore a high priority area for
implementation projects. Based on known research (Daniels and Gilliam 1996,
Lowrance and Sheridan 2005) and results from STEPL, the proposed
implementation projects for the upper watershed could reduce the nutrient inputs
to Black Creek by 17% - 24%. If MCWMS were to discontinue discharges to
Black Creek from Outfall #002, ~267 Ibs annually of phosphorus would be
eliminated (MCWMS personal communication 2006). This could occur if land
use changes take place at the site. Until nutrient monitoring within Black Creek
is conducted in conjunction with flow monitoring, “real time” calculations of load
reductions for nutrients cannot be made for Black Creek.



Future research is also needed on the old
celery farm fields (now restored wetlands)
adjacent to Black Creek to determine the level : \
of nutrient input to Black Creek and Mona = : Figure 7.3.2
Lake. Based on algal blooms observed in the ——————a Algal bloom
wetlands that flow through a breach in a levee : i draining into
and into Black Creek (Figure 7.3.2), it appears
the wetland soils are nutrient rich from years of . .
being farmed and due to the shallow nature of the wetlands, prowdlng an
excellent environment for algae, including newly discovered toxic algae,
Cylindrospermopsis (Hong et al. 2006), to thrive. By enhancing the wetlands
with more vegetation for nutrient uptake from the soils, the potential nutrient load
reduction would reduce the food source for the algae. Alum treatment of the
sediments may also be a viable option.

Black Creek.

The county-wide ban on phosphorus in lawn fertilizer, effective January 2007, will
provide for a reduction of 4,000-10,000 pounds (2-5 tons) of phosphorus applied
to the watershed on an annual basis. This is based on the conservative estimate
that only 1/3 of all the “developed” land area in the watershed has fertilizer
applied to it at least once, and up to three times, per year. Assuming an existing
application rate of 20 Ibs per 3,000 square feet, with a standard fertilizer of 25-4-
8 on the 5,472 acres, this equates to 3,200 Ibs of phosphorus applied to the
watershed per fertilizing event (lawnfertilizers.com). Although not all applied
fertilizers will end up in surface waters, eliminating the sale and use of
phosphorus in lawn fertilizer allows for automatic reduction of 2-5 tons applied
within the watershed. Considering one pound of phosphorus can grow 300-500
pounds of algal blooms, a 2-5 ton reduction of phosphorus applied to the
watershed annually will go a long way in benefiting the water quality and
reducing algal blooms.

Pathogen reduction goal — 99% by 2010 from municipalities
25-50% by 2010 from agriculture

Pathogen inputs to the watershed come from
municipal sewer spills, agricultural runoff, pet - ~ Figure 7.3.3 A “no body

waste, and wildlife. Municipal spills over the last e _"'LECU" Warning posted
.’ on Mona Lake

ten years include 11 spills totaling 890,000
gallons of sewage. These spills result in “no
body contact” warnings being posted by the
County Health Department (Figure 7.3.3).
Muskegon County is in the process of installing
a nine million dollar system upgrade to
consolidate three old lift stations into one new
station in the Mona Lake Watershed. The County anticipates a 99% spill
reduction over the next 25 years, barring any natural disaster.




Manure applied to farm fields can become
problematic during spring melt, storm events,
and when tile lines do not operate properly.
During spring melt in 2006 (Figure 7.3.4), a 4-
inch rain event occurred and fecal coliform
counts from the upper watershed were
3 b o 4| recorded at 160,000 CFU/100 ml. Again in
Figure 734 sprmg melt 1 S July 2006, after a storm event, fecal coliform
andrunoffimpactsin2006 e counts came in at 230,000 CFU/100 ml.

e —— — & Under normal flow conditions, fecal coliform
counts have ranged from 280 to 36,000 CFU/100 ml. State standards for fecal
coliform in surface waters are 300 CFU/100 ml; otherwise no-body contact
warnings are given. Through the proposed implementation projects of a flow-
through marsh and on-farm projects, such as enhanced buffer zones along
ditches and better manure management, a 25-50% reduction in pathogens to
Black Creek is estimated. This percentage reduction estimate is based on the
research cited for nutrient reductions at 17-24% plus improved manure
management practices proposed.

Storm water reduction goal — Reduce peak flow and runoff volume

Most of the cities and townships in the Mona Lake Watershed are required to
have Phase Il NPDES Stormwater permits. These communities collectively
formed the Muskegon Area Municipal Storm Water Committee as a way to share
resources and expenses. A watershed management plan was developed by
their consultant in 2005 (Appendix 12.7) to meet permit requirements. In
addition, they are working to meet their Storm Water Pollution Prevention
Initiative (SWPPI) requirements through the adoption of storm water ordinances;
most have already adopted the required ordinances. Through their watershed
management plan and ultimately this plan, they will be able to seek funding
under state and federal funding programs for storm water retrofit initiatives such
as oil/grit separators and rain gardens. Retrofit projects will be imperative to
reducing this point source pollution source and the resulting higher peak flows.
One hundred and fifty storm drains were identified as draining directly the
tributaries and Mona Lake. If each drain were retrofitted with a catch basin
insert, an annual reduction of 131 tons of sediment, 3,070 Ibs of phosphorus, and
10, 715 Ibs of nitrogen would occur.

If each community adheres to Low Impact Development (LID) criteria,
encourages the development of rain gardens in lieu of storm drain connections to
surface waters, and works to retrofit problematic storm drains and runoff areas, a
zero increase in storm water volume could be achieved. The Mona Lake
Watershed Council will continue to work with municipalities, the Drain
Commissioner, and the Storm Water Committee to push adoption of LID criteria



and retrofit projects which would eliminate new storm water inputs and reduce
peak flows.

The development of the flow-through marsh in the upper watershed will reduce
peak flows in Black Creek. While the volume of water to the Black Creek
watershed will remain the same, the delivery of water to the natural portion of
Black Creek will mimic more natural flow conditions. On-farm wetland
restoration, community rain gardens, and reduced impervious areas in the
watershed are all proposed projects to further reduce storm water inputs to the
watershed. This will reduce input of pollutants to surface waters, reduce
“flashiness” of the systems, and provide for better groundwater recharge.

Aquatic nuisance/invasive plant species reduction goal — 50% by 2010

The two main aquatic invasive plant species in the watershed are purple
loosestrife and Eurasian water milfoil. The Eurasian water milfoil currently is
addressed by the Mona Lake Improvement Association. They generally apply
herbicide once annually in June to approximately 25% of the lake area which
eliminates almost 95% of the milfoil presence through the primary boating
season (Hasper 2006, personal communication). By late August it begins to
reappear and by May the following year it has to be retreated. Additional options
to address this nuisance plant will be explored including biological control,
mechanical harvesting, and replacement plantings of native species. Reducing
nutrient inputs through proposed BMPs will reduce the growth potential of the
plant in the long-term.

In 2003, fifteen hundred Galerucella beetles were
released onto purple loosestrife plants by the Mona
Lake Watershed Council and the Muskegon
Conservation District at the Mona Lake Boat Club
and the wetlands areas of Hidden Cove (Figure
7.2.5). The 20 acres of wetlands surrounding the
Hidden Cove Apartments, predominantly covered
with purple loosestrife, have shown almost k=
complete defoliation of the loosestrife plants in just three years (see Section 6.3).
Beetles will continue to be introduced or relocated to impacted areas within the
watershed to further reduce the presence of these invasive plants. Given the
current success rate, only a 50% reduction of purple loosestrife plants in the
immediate Mona Lake area is assumed because of the enormous seed bank still
present in the 40 acres of immediate shoreline area impacted. Additional efforts
by residents and schools to remove the purple loosestrife plants in accessible
areas (see Section 6.2) will also continue. These efforts serve as excellent
outreach and education opportunities and result in stronger community
awareness and ownership.




Contaminated sediment reduction goal — 174,240 cubic yards removed by
2010.

The Mona Lake Watershed Council worked with the Alliance for the Great Lakes,
AWRI, MDEQ, Michigan Department of Community Health, USEPA, and elected
officials to address the contaminated sediment issues in
Little Black Creek. Much of the known pollution in the
creek is from previous industrial pollution, with one of the
largest offenders being the old Peerless Plating site at
Sherman Boulevard and Getty Street. This is a Superfund
site that the MDEQ now oversees after cleanup by the
USEPA. Ownership of the site will shift from the USEPA
to the MDEQ in 2011. Sampling of the sediments in the
creek in 2005 and 2006 has shown the need to further
remediate about 2 acres of sediment adjacent to the
Peerless Plating site in Little Black Creek that have s S
extremely high concentrations of heavy metals. Additional =gElIERINESTLEIZIEREN
“hot spots” were identified downstream where the sediment JEEENVSMECERILEICERSULTS
has migrated. The Mona Lake Watershed Council will
continue efforts to work with the USEPA and MDEQ to move this cleanup effort
forward.

Plecse DONT play i the sk

An additional site of concern contributing to the contaminated sediments of Little
Black Creek is Marathon Oil, located on Walker Street and Laketon Avenue.
Petroleum product continues to impact the sediments, groundwater, and surface
of the creek. The Council will continue efforts to get the Remediation and
Redevelopment Division of MDEQ to require a Remedial Action Plan from
Marathon Oil.



7.4 Technical Assistance

Technical assistance will be required from experts for planning, engineering,
constructing, and implementing the various projects to address all the impaired
designated uses within the Mona Lake Watershed. In Tables 7.1.1-7.1.4 the
anticipated cooperating partners are listed, most of whom likely will be providing
technical assistance. Proposed costs for the projects are shown in the tables but
specific costs for each technical expert are not broken out. The estimated cost of
each “phase” is shown at the top right of each table. Additional technical experts
that the Mona Lake Watershed Council has worked with and would contact if the
need arises include:

Agencies:
USDA Natural Resources Conservation Service
= Greg Mund, Muskegon Office
US Environmental Protection Agency
= Judy Beck, Region V, Chicago Office
US Fish and Wildlife Service
= Jim Hazelman, Fish & Wildlife Biologist
Michigan Department of Agriculture
= Janice Wilford, MAEAP Program Director, Lansing
= Joshua Appleby, MAEAP Verification Specialist
Michigan Department of Environmental Quality
= Tim Hall, NPS Program in Grand Rapids
= Tom Berdinski, Water Bureau, Grand Rapids
= Thad Cleary, Agricultural Expertise
»= Rob Zbiciak, Wetland Restoration & Watershed Coordinator
Michigan Department of Natural Resources
= Amy Harrington, Fisheries Biologist

Organizations:
Alliance of the Great Lakes
= Jamie Morton, Outreach Specialist
Fishbeck, Thompson, Carr, and Huber (Phase Il Consultants)
= Wendy Ogelvee, Project Coordinator
Grand Valley State University- Annis Water Resources Institute
= Dr. Alan Steinman, Director
= Dr. Rick Rediske, Chemist
= John Koches, Land Use Planner
= Dr. Michael Chu, Hydrologist
JFNew (Environmental Consultants and Native Plant Nurseries)
= Dave Nicholson, Development
= Scott Dierks, Water Resources Engineer
Michigan State University Extension
= Charles Gould, Manure Management,

= Frank Cox, 4-H Youth Agent



= Coleen Boyer, Program Specialist
Mona Lake Improvement Association

= Gary Hasper, Past President
Muskegon Area Chamber of Commerce

= Cindy Larsen, President
Muskegon Chronicle

= Jeff Alexander, Environmental staff writer
Muskegon Conservation District

= Jeff Auch, Director

= Steve Coverly, Project Specialist

= Rebecca Bieneman, Forester

Organizations, continued:
Muskegon County Commission
= All commissioners
Muskegon County Drain Commissioner
= Marty Hulka
Muskegon County Road Department
= Ken Hulka
Muskegon County Stormwater Committee
= Jerry Bartoszek, Chairman
Muskegon County Wastewater Management System
= Dave Kendrick, Director
West Michigan Shoreline Regional Development Commission
=  Amy Haack
= Erin Kuhn
West Michigan Strategic Alliance
= Greg Northrup

Cities:
City of Muskegon
= Mayor Steve Warmington
= Bryon Mazade, City Administrator
=  Sue Wierengo, City Commissioner
City of Muskegon Heights
= Mayor Rillastine Wilkins
= Reatha Anderson, Planner
City of Norton Shores
= Mayor Jerry Wiersma
=  Mark Meyers, City Administrator
City of Roosevelt Park
= Matt Farrar, Public Works Superintendent

Townships:

Egelston Township
= Vicki Jensen, Supervisor



= Bob Whiteman, Township Trustee
Fruitport Township

= Ron Cooper, Supervisor
Moorland Township

= Chuck Krepps, Supervisor,
Muskegon Township

= Pat Jordan, Supervisor

= Dave Fisher, Community Planner

7.5 Future planning needs

The primary efforts of the Mona Lake Watershed Council will be to implement
this watershed management plan. Planning efforts to coordinate the
implementation work are outlined in Tables 7.2.1-7.2.3. The planning work would
be conducted by Mona Lake Watershed Council staff, consultants, and other
technical experts.

In addition, this plan will coordinate with and support the Muskegon Area-wide
Plan, Muskegon Sustainability Coalition, Green Infrastructure Leadership
Council, One Muskegon, and Tier Two in order to address the widespread
environmental implications of growth and development in this region. Through
collaboration each group can directly or indirectly ensure environmental
sustainability. The Mona Lake Watershed Council will address nonpoint source
pollution through structural, vegetative, and managerial BMPs. Specific planning
needs to implement the proposed BMPs and projects, such as monitoring,
design, engineering, and feasibility work, are outlined in Section 7.1 of this report.

Additional planning needs include understanding the endangered, threatened,
and special concern plant and animal species of the watershed and their habitat
needs. Through effective planning and proposed project implementation,
restoration of impaired habitat will occur and species can recover. Species
currently impacted in the Mona Lake Watershed by way of impaired habitat are
listed on the Michigan Natural Features Inventory
(http://web4.msue.msu.edu/mnfi/). There are currently two endangered species,
thirteen threatened species, and fourteen special concern species in the
watershed with unmet habitat needs (Table 7.5.1 & Table 7.5.2). All but three of
the species occur in the lower half of the watershed.



http://web4.msue.msu.edu/mnfi/

Table 7.5.1 Endangered and threatened species of the Mona Lake Watershed and their habitat needs.

State Area of
Status Scientific Name Common Name  watershed Category Habitat Needs

E Clonophis kirtlandii Kirtland's Snake Lower Shake Found in damp meadows, vacant lots, and open swampy woodlands
Known from the edges of coastal plain marshes on moist, peaty sand

E Eleocharis atropurpurea Purple Spike-rush Lower Plant exposed by receding shores

T Anodonta subgibbosa Lake Floater Lower Mussel Lakes, rivers, slow gradient, soft substrate

T Atrytonopsis hianna Dusted Skipper Lower Moth Grasslands, prairies, barrens, and old fields

T Cirsium pitcheri Pitcher's Thistle Lower Plant Shorline and sand dunes of the Great Lakes
Areas with a fluctuating water table: coastal plain marshes, sandy lake
edges, dune swales, seepages, sandy marshes, sandy and peaty edges of

T Fuirena squarrosa Umbrella-grass Lower Plant wetlands, intermittent wetlands

T Haliaeetus leucocephalus Bald Eagle Lower Bird Nests in trees near open water
Avreas with a fluctuating water table: coastal plain marshes, sandy lake
edges, dune swales, seepages, sandy marshes, sandy and peaty edges of

T Juncus scirpoides Scirpus-like Rush Lower Plant wetlands, intermittent wetlands

T Lepyronia gibbosa Great Plains Spittlebug [ Lower Insect Fields, marshes, and swamps on a variety of forbs, little blue-stem grass
Purple lupine In oak savannas, oak-pine barrens, and other open areas

T Lycaeides melissa samuelis  |Karner Blue Lower Butterfly  |with sandy soil

Northern prostrate Seasonally flooded wetlands formed in shallow depressions and potholes

T Lycopodiella margueriteae  |clubmoss Lower Plant in glacial lakeplain landscapes
Areas with a fluctuating water table: coastal plain marshes, sandy lake
edges, dune swales, seepages, sandy marshes, sandy and peaty edges of

T Psilocarya scirpoides Bald-rush Lower Plant wetlands, intermittent wetlands

T Scirpus hallii Hall's Bulrush Lower Plant Intermittent wetlands within oak barrens complexes

Atlantic Blue-eyed-
T Sisyrinchium atlanticum grass Lower Plant Moist sandy shores
Zizania aquatica var. Rivers, streams, lakes, ponds, <2' water with slow current, mucky or silty
T aquatica Wild-rice Lower Plant bottom




Table 7.5.2 Special Concern species of the Mona Lake Watershed and their habitat needs.

State Area of
Status Scientific Name Common Name  watershed Category Habitat Needs
SC |Acella haldemani Spindle Lymnaea Lower Snail Ponds, small lakes, eutophic, swamp, soft substrate
Sandy, open woodlands & savannas, occasionally in association with
Arabis missouriensis var. coastal plain marshes, borrow pits in lakeplain prairies, and also in pine-
SC  |deamii Missouri Rock-cress  |Lower Plant oak woodlands
SC |Clemmys insculpta Wood Turtle Upper Turtle Clear streams, rivers and woodland ponds near forest
Areas with a fluctuating water table: coastal plain marshes, sandy lake
Black-fruited Spike- edges, dune swales, seepages, sandy marshes, sandy and peaty edges of
SC |Eleocharis melanocarpa rush Lower Plant wetlands, intermittent wetlands
Intermittent wetlands; softwater lakes in lakeplain landscapes; coastal
SC [|Hemicarpha micrantha Dwarf-bulrush Lower Plant plain marsh
SC |Lepisosteus oculatus Spotted Gar Lower Fish Quiet, warm water in lakes and large streams
SC |Lithospermum latifolium Broad-leaved Puccoon [Upper Plant River banks, rich woods, wood edges
Areas with a fluctuating water table: coastal plain marshes, sandy lake
edges, dune swales, seepages, sandy marshes, sandy and peaty edges of
SC |Rhexia virginica Meadow-beauty Lower Plant wetlands, intermittent wetlands
Areas with a fluctuating water table: coastal plain marshes, sandy lake
edges, dune swales, seepages, sandy marshes, sandy and peaty edges of
SC  |Rhynchospora macrostachya |Tall Beak-rush Lower Plant wetlands, intermittent wetlands
Areas with a fluctuating water table: coastal plain marshes, sandy lake
edges, dune swales, seepages, sandy marshes, sandy and peaty edges of
SC |Rotala ramosior Tooth-cup Lower Plant wetlands, intermittent wetlands
SC  [Sistrurus catenatus catenatus |Eastern Massasauga |Lower Snake Wetlands and nearby upland woods
Sandy soil, thickets on disturbed ground, roadsides, ditch banks, beaches,
SC  |Strophostyles helvula Trailing Wild Bean Lower Plant dunes
Lower & Open woodlands and adjacent meadows, thickets, and gardens, often near
SC |Terrapene carolina carolina |Eastern Box Turtle Upper Turtle shallow ponds, swamps, or streams
Sandy, open ground where there is little competition, within oak savanna
SC |Triplasis purpurea Sand Grass Lower Plant and prairie complexes

Watershed ID 4060101 14L. 5

Information from Michigan Natural Features Inventory, updated 5/25/2006




7.6 Continued Education Strategy

Within each of the four phases of implementation, outreach and education are
key components (Section 7.1, Tables 7.1.1-7.1.4, and Section 7.2). Without
these efforts, individual and community level awareness and behavioral changes
will not occur. As demonstrated through the outreach efforts of this planning
grant, education through personal involvement in meetings, demonstration
projects, and community activities led by individuals, businesses, elected bodies
of government, and others made positive changes to our environment and
helped to reduce nonpoint source pollution. Ongoing outreach and educational
efforts are critical for keeping the community momentum and instilling long-term
positive behavioral changes. Specific target audiences and points of focus for
the implementation phases are:

e Homeowners: county-wide phosphorus ban, lawn/yard maintenance tips,
stormwater runoff, nonpoint source pollution, rain gardens, and controlling
aguatic invasive species.

e County Commission: flow-through marsh project on county-owned land.

e All elected officials and planners: Low Impact Development, smart
growth, storm water management and, green infrastructure.

e Public works staff: storm water projects/retrofits and road salt usage.

e Farmers: flow-through marsh project, on-farm wetland restoration,
enhanced buffer strips, comprehensive nutrient management plans, and
additional conservation measures.

e Septic tank owners: importance of septic tank maintenance.

e Lakefront owners: buffer zones, invasive plant species, and potential
cleanup options of lake sediments.

e Riparian owners: buffer zones, invasive plant species, wetland
enhancements, and pathogens.

e Businesses: illicit connections to storm drains, stormwater outfalls, and
land stewardship opportunities.

e Students and teachers: nonpoint source pollution, solutions to pollution,
and land stewardship opportunities.

e Recreational lake users: toxic algae, agquatic invasive species, and
pathogens.

e Landowners: land conservation and preservation programs.

Varied tools and formats will be used to educate target audiences and to address
the specific pollutants. Outreach and education that will occur on an on-going
basis during each project phase includes a quarterly newsletter, an annual
watershed day (or tour), and public meetings related to that specific phase of
implementation. Updates of the research and restoration work to address the
nonpoint source pollutants, sources, and causes will be given using these
venues. In addition, there will be reminders of specific nonpoint source pollutants
and what each audience can do to help.



Outreach and education proposed in Phase | will address sediments, nutrients,
and pathogens. In addition to the ongoing efforts mentioned in the previous
paragraph, the outreach methodologies that will be used to accomplish Project 1
and 2 in Phase | include many hours of one-on-one meetings with county
commissioners and farmers as well as group meetings. This personal attention
and effort has proven to work well with stakeholders in this watershed. Without
solid buy-in and trust from the parties involved in addressing the pollution in the
upper watershed, the flow-through marsh and on-farm restoration projects will
not occur.

The outreach and education for Phase II will address sediments, nutrients, and
pathogens but will also include aquatic nuisance species. Educational signage in
retail stores and a billboard campaign will focus on the phosphorus ban and
nutrient issues. One-on-one meetings will also be conducted with city and
township officials regarding low impact development, smart growth, and
ordinances to address the sediment and nutrient pollution. Additional beetle
releases and mechanical removal of purple loosestrife will be conducted.
Students and residents will be the ongoing support system to control the
loosestrife.

Phase Il outreach work will focus on educating septic tank owners and
explaining the impact septic tanks have on the environment by contributing to
nutrient and pathogen pollution. It will also focus on getting community input on
the potential dredging or capping of Little Black Creek and Hidden Cove bay
areas. Of course, the annual outreach efforts of newsletters, public meetings,
and a watershed day will occur. These annual efforts keep the stakeholders
informed and involved in all NPS projects and issues.

Phase IV project work is outlined in Table 7.1.4 but because it will not be funded
by the MDEQ, specific outreach efforts are not outlined.

As per the EPA 319 required element (e) (see page 91), the outreach
methodologies, links to specific pollutants, sources, and causes, as well as the
costs for Phases 1-3 are shown in Tables 7.1.1-7.1.3 and Tables 7.2.1-7.2.3.
Evaluation of future outreach work outlined in this plan will be completed in-
house using the approaches outlined in the evaluation plan conducted by Tetra
Tech (Appendix 12.8).



7.7 Schedule for Implementation

The schedule for implementation of the four phases of projects is dependent on
funding. The best case scenario is for funding to be available for each task of
each phase as needed in the proposed timeline. Below are the tasks of each
implementation phase with the broad proposed timeline in a narrative format (see
also Tables 7.1.1-7.1.4 for greater detail on the timelines by BMP).

October 2006- September 2007 (Transition period, pre-implementation
work)

e Continue grant seeking for implementation projects.

Phase | — Project 1

e Work with DEQ, DNR, USFWS, and Muskegon County to move forward
with flow-through marsh planning efforts.

e Begin feasibility study and design plan for flow-through marsh.

e Conduct pre-marsh project monitoring of flow and water quality.

Phase | — Project 2

e Work with farmers for on-farm wetland restoration projects, buffer
enhancements, and additional conservation practices.

Phase | — Project 3

e Continue community involvement and participation through outreach and
education.

e Assist retailers with education on the county-wide phosphorus ban (*This
is a phase Il project that is ahead of schedule and includes signage in
stores, news stories, billboards, etc.).

e Continue involvement with Phase IV items of concern.

October 2007- September 2010 (Phase | implementation)
Phase | — Project 1
e Feasibility study and design plan for flow-through marsh. Install sediment
traps upstream of where flow-through marsh will be built.
e Install flow-through marsh.
e Post-monitoring of flow and water quality in flow-through marsh
Phase | — Project 2
e Install on-farm BMPs through NRCS programs.
Phase | — Project 3
e Outreach and education regarding the above Phase | projects.
e Outreach and education regarding upcoming Phase Il projects.
o Work with municipalities on adopting Low Impact Development
criteria for stormwater management.
o Work with Public Works to identify funding sources for problematic
storm drain retrofits to be addressed in storm water Phase Il permit.
o0 Outreach campaign planning for lawn maintenance issues.
o0 Get the community’s feedback on potential internal phosphorus
lake loading mitigation strategies.



e Continue involvement with Phase IV items of concern.

October 2008 - September 2010 (Phase Il Implementation)

Phase Il — Project 1
e Sediment and water quality monitoring of old celery fields (now wetlands)
e Wetland enhancement projects to old celery fields to provide better
nutrient uptake.
Phase Il — Project 2
e Install storm drain retrofit projects and storm water retention projects in
partnership with local municipalities as part of Phase Il permit
requirements.
Phase Il — Project 3
e Outreach and education regarding the Phase Il projects.
o Work with municipalities on adopting Low Impact Development
criteria for stormwater management.
o0 Work with Public Works to identify funding sources for problematic
storm drain retrofits to be addressed in storm water Phase Il permit.
o0 Outreach campaign planning for lawn maintenance issues.
o Get community feedback on potential internal phosphorus lake
loading mitigation strategies.
0 Beetle releases and plant removal for purple loosestrife control
e Outreach and education regarding Phase Il projects.
o Work with Sun Chemical on potential stream bank stabilization
project and land preservation.
o Provide septic tank maintenance information to communities not
hooked up to city sewer.
0 Help Fruitport Township to find funding to upgrade Cloverville area
to city sewer.
e Continue involvement with Phase IV items of concern.
Phase Il — Project 4
e Feasibility study of mitigation strategies to address internal phosphorus
lake loading and initiation of those strategies (dredging or chemical
inactivation).

October 2010- September 2014 (Phase Il Implementation)

Phase Il — Project 1

e Reconfirm erosion issues at 11 road/stream crossing identified as
problematic and complete repair and/or retrofit work.

Phase IIl — Project 2

e Complete stream bank stabilization project and land preservation project
with Sun Chemical.

Phase Ill — Project 3

e Work with Fruitport Township and Cloverville residents toward upgrade
from septic to sewer.

e Outreach to Cloverville area on septic tank maintenance.



Phase Il — Project 4

e Conduct internal loading studies of Hidden Cove and Little Black Creek
bays.

e |dentify remediation strategies: dredging, capping

¢ Restore areas through vegetation plantings of native species and invasive
plant species removal.

October 2006 - ? (Phase IV Implementation)

Phase IV — Project 1

e Continue efforts to push for cleanup at Peerless Plating Superfund site of
contaminated sediments in Little Black Creek.

Phase IV — Project 2

e Continue efforts to push for a cleanup at Marathon Oil which has
contaminated sediments and contaminated groundwater. Contamination
is migrating to and entering the surface waters of Little Black Creek.

Phase IV — Project 3

e Continue efforts to push for cleanup of identified contaminated sediment
“hot spots” in Little Black Creek. These hot spots are caused by
contaminants migrating downstream throughout Little Black Creek and
into Mona Lake.

7.8 Project Evaluation & Lessons Learned

A third-party evaluation of the two-year Mona Lake Watershed Management Plan
Project was conducted by Tetra Tech, Inc. (Appendix 12.8). Tetra Tech worked
with committee members of the Mona Lake Watershed Council during year one
to develop evaluation criteria for the planning phase and the implementation
phase. Evaluation tools included surveys, content analysis (meeting minutes,
newsletters, and quarterly reports), a focus group meeting, and interviews. They
conducted a performance evaluation of the Council at the end of year one and
recommendations from that evaluation were incorporated at the beginning of
year two (October 2005). The long-term evaluation criteria cannot be evaluated
yet, such as “improved water quality in Mona Lake”. These long-term criteria will
be assessed during the implementation phases when specific evaluation
techniques, such as monitoring, before and after photos, and habitat
assessments, can then be identified.

The Mona Lake Watershed Council also provides the following self-evaluation
and lessons-learned as advice to newly formed, inexperienced watershed
groups. When reviewing the Council’s successes and failures, it is with great
pleasure we report few failures. One shortcoming was our inexperience working
with subcontractors and knowing exactly which questions to ask and what to look
for in the fine print of the contract. Although this lead to frustrations, valuable
lessons were learned and are shared in further detail below. We also felt we
failed by not getting stronger participation from all sectors of the watershed, both
geographically and demographically.



The Council worked hard to reach out to all demographics in the watershed but
due to cultural differences, priorities, and time constraints, we were unable to
maintain strong participation from all segments of the population. This is an item
we would like to budget more time and money to address in the future.
Geographically, were able to get participation from key individuals from the upper
watershed, namely township supervisors and trustees, but we could not gain
regular participation from farmers or residents in the upper watershed. We also
feel we need to spend more time engaging this sector of the watershed in the
proposed implementation phases. Overall, we feel we had the right participation
(although perhaps not sustained) from the right people. Through our adaptive
management approach we were able to develop the Mona Lake Watershed
Management Plan with collaboration from all stakeholders.

The Council is extremely proud of the work it was able achieve in two years with
one staff member and a core group of dedicated volunteers. The Mona Lake
Watershed Council has had positive name recognition in the community for work
completed under this grant including demonstration projects, public meetings,
and a county-wide phosphorus ban, to name a few. The Council has been able
to reach local schools, community groups, and local units of government to
address nonpoint source pollution and has been called upon by these groups
when questions arise regarding the environment. The Council has developed a
good working relationship with elected officials, planning staff, public works staff,
the media, educators, the drain commissioner, and many others. This
networking has allowed for the development of a truly collaborative watershed
management plan with buy-in from the stakeholders on the proposed
implementation projects. As a result of our experiences, we offer the following
advice and lessons learned to new groups engaged in developing a watershed
management plan:

1) Spend plenty of time reviewing the MDEQ’s “Developing a Watershed
Management Plan for Water Quality”, commonly called the “Blue Book”,
for the basic requirements of a plan. Look at the approved watershed
management plans on MDEQ'’s website to learn about strategies and tools
that were used in developing those plans. Only include work that is truly
relevant to your watershed in your grant proposal. This will help avoid
spending time and money on tasks that aren’t a priority for the watershed.

2) Network with people as much as possible; knowing the appropriate people
to contact for specific tasks/issues will help to complete a truly
collaborative and effective watershed management plan.

3) Include as many stakeholders as possible in meetings and committees,
but keep the Technical Committee to a manageable size and be selective
as to who participates. We limited the Technical Committee to ten
members with several call-in members on standby for specific topics. The
group worked well together, provided solid input and guidance, and
maintained steady participation in the development of the watershed
management plan components.



4)

5)
6)

7)

8)

9)

Don’t hold too many meetings. We kept the Executive Board and
Technical Committee meetings to bi-monthly which worked well. Only the
Outreach and Education Committee met monthly since it was almost
always planning or implementing a project or activity. The Outreach
Committee was rewarded with the summer off in the second year of the
grant since all projects had been completed that needed volunteer
support.

Reward volunteers with some fun; we went kayaking & had a BBQ.

Try to use local contractors; not only did it help the local economy but we
received better customer service and accountability.

Don't initiate an expensive outside evaluation. Look at other watershed
management plan evaluations and then borrow the techniques and
strategies that best target a fair evaluation of planning and implementation
projects. We feel we could have put the $12,000 spent on an evaluation
to much better use on additional nonpoint source pollution demonstration
projects and outreach efforts in the community.

When negotiating a contract, be very specific with expectations. In the
proposal as written for the hydrologic model, we expected pollutant load
estimates for all parameters the contractor already had data for. The
contractor could only generate load estimates for total phosphorus and
soluble reactive phosphorus due to limitations. This left us scurrying to
generate load estimates at the last minute to include in the plan. Better
communication on our part in the beginning would have eliminated this
misunderstanding of expected project results.

If including demonstration projects in the planning phase, be careful to
consider the timing, effort needed, and money to be spent. Mother Nature
isn't always cooperative so plan for a drought, flood, blizzard, and
everything in between. We lost some plantings due to a drought but
thankfully no participants were harmed in any of our demonstration
activities©. The demonstration projects generated the most interest,
awareness, and ownership of the watershed than any of our other
activities. We found demonstration projects to be the best investment of
time and money.

10)Try to inventory as much of the watershed in-house (vs. contractors) as

possible; there is no better knowledge than first-hand knowledge.
Whether hiking, kayaking, or driving though the watershed, you'll be
surprised how many important nonpoint source pollution items you will
stumble upon. In addition, it gives you the opportunity to network with the
residents, farmers, businesses, and stakeholders in the watershed. Any
time you find yourself with free time, spend it in the field; that is where
things are happening.

11)Have fun! Putting together the Mona Lake Watershed Management Plan

has been a great experience. The Council participants feel that not only
will we help make our watershed cleaner for today and future generations,
but that we’'ve developed some great friendships through the process.
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Our smiling frog logo was developed by Heather Brewer, an Outreach and
Education Committee member, for the T-shirts developed as part of our “Day in
the Park” demonstration project. T-shirts were funded by Yale Lift-Tech and
handed out to Martin Luther King Elementary students by Yale Lift-Tech
employees Deb Bosma and Craig Smith.

Figure 7.8.1 Students receiving T-shirts




VIIl. Conclusions

It is the goal of the Mona Lake Watershed Council to become a sustainable
nonprofit entity, to continue the momentum created in the watershed, and to
restore and protect the natural resources and aquatic habitat of the Mona Lake
Watershed. This current momentum could not have been possible without the
generous funding of the MDEQ. Through future funding from local fundraising
efforts, grants, and donations, the Mona Lake Watershed Council is committed to
continued implementation of each project outlined to ensure the long-term
sustainability of the watershed, not just environmentally, but economically and
socially. Sustainability will ensure long-term health of the Mona Lake Watershed
and contribute to the broader support of a safe environment, thus creating high
guality of life for all whom live, work, and play in the Mona Lake Watershed.



IX. Glossary of Terms and Acronyms

Terms

Designated uses: For the state of Michigan, the nine designated use categories
that can apply to state waters include: agriculture, industry, drinking water,
navigation, partial body contact, total body contact, other indigenous aquatic life
and wildlife, warm water fishery, and in some areas, coldwater fishery.

Impaired: Being damaged or degraded as a result of pollution and therefore
unable to meet the designated uses outlined by the State of Michigan.

Nonpoint Source Pollution: Pollution that comes from diffuse sources, not an
end-of-pipe outlet which is referred to as point source pollution. Typical nonpoint
source pollutants in Michigan include animal manure, storm water runoff, metals,
nutrients, organic matter, pathogens, pesticides, pathogens, petroleum by-
products, and sediment.

Pathogens: Human disease causing bacteria or viruses that come from sewage
spills, leaking septic tanks, manure runoff from farm fields, and even wildlife that
live in the watershed.

Pollutant: Any substance of such character and in such quantities that when it
reaches a body of water, soil or air, it contributes to the degradation or
impairment of its usefulness, essentially making the water, soil, or air useless
and or harmful.

Runoff: Water that travels over the land surface and ends up in streams and
lakes.

Sediment: Soil, sand, and minerals which can take the form of suspended,
dissolved, or bedload material.

Storm water: Runoff from a storm, snowmelt runoff, and surface runoff and
drainage.

Tributary: A river or stream that flows into a larger river, stream, or lake.

Watershed: An area of land in which all the rainfall and snowmelt from that area
drains to the lowest point, usually a stream or lake.

Watershed management plan: A document that assesses surface water
resources impairments, land use activities, and development in a given
watershed in order to provide the framework needed to implement projects and
practices to restore, preserve, and sustain healthy watershed services.



Acronyms
AWRI — Annis Water Resources Institute

BMP — Best Management Practice

CAFO — Concentrated Animal Feeding Operation

DNR — (Michigan) Department of Natural Resources

ERM — Environmental Resources Management

GAAMPS — Generally Accepted Agricultural Management Practices
MAEAP — Michigan Agricultural Environmental Assurance Program
MAP — Muskegon Area-wide Plan

MAMSWC — Muskegon Area Municipal Storm Water Committee
MCWMS — Muskegon County Wastewater Management System
MDCH — Michigan Department of Community Health

MDEQ — Michigan Department of Environmental Quality

MLWC — Mona Lake Watershed Council

NOs - Nitrate

NOg4 - Nitrite

NPDES — National Pollution Discharge Elimination System

NPS — Non-point source

NRCS — Natural Resources Conservation Service

PCB — Polychlorinated Biphenyl

STEPL — Spreadsheet Tool for Estimating Pollutant Loads

SWPPI - Storm Water Pollution Prevention Initiative

TMDL - Total Maximum Daily Load

TP — Total Phosphorus

TSS — Total Suspended Solids

USDA - United States Department of Agriculture

USEPA - United Stated Environmental Protection Agency

USFWS — United States Fish and Wildlife Service

WMSA- West Michigan Strategic Alliance

WMSRDC - West Michigan Shoreline Regional Development Commission



X.

319, CMI, & Phase Il Required Elements

The Mona Lake Watershed Management Plan was written to meet all the
required program elements of the three watershed programs: EPA 319, MDEQ
CMI, and Michigan’s Phase Il NPDES Stormwater. The required elements and
the section/page(s) in which they can be found are as follows:

EPA 319 Required Elements

Location in Plan

a) An identification of the causes and sources or groups of similar sources that

b)

d)

f)

will need to be controlled to achieve the load reductions estimated in this

watershed-based plan.

i) Basic watershed background information in Section Il, Page 8-20.

i) Specific summary and prioritization in Tables 3.3.1-3.3.4, Pages 27-30.

iii) Baseline pollutant load estimates can be found in the Final Water Quality
Summary, Section 3.4 Page 31, and paragraph 2.

An estimate of the load reductions expected for the management measures

described under paragraph (c) below.

i) Figures 7.2.1-7.2.3, Pages 66-68.

i) Section 7.3, Pages 69-74: Sediments Page 66, nutrients Page 70,
pathogens Page 72, storm water (peak flows) Page 73, and invasive plant
species Pages 73-74.

A description of the NPS management measures that will need to be

implemented to achieve the above mentioned load reductions and a map of

the critical areas.

i) Narrative of BMPs, Pages 59-61; Table of BMPs 7.1.1-7.1.4, Pages 62-
65.

i) BMPs with estimated load reductions, Tables 7.2.1-7.2.3, Pages 66-68.

i) Critical area maps are Figures 5.3.1-5.3.4 on Pages 45-48.

An estimate of the needed amounts of technical and financial assistance, the

associated costs, and/or the sources and authorities that will be relied upon to

implement this plan.

i) Technical Assistance narrative and sources to be relied upon, Section 7.4,
Pages 75-77.

i) Estimate costs, Tables 7.1.1-7.1.4 and Tables 7.2.1-7.2.3, Pages 62-68.

An information and education component that will be used to enhance public

understanding of the project and encourage their early and continued

participation in selecting, designing, and implementing the NPS management
measures that will be implemented.

i) Section 7.6, Pages 80-81

i) Tables 7.1.1-7.1.4 and Tables 7.2.1-7.2.3, Pages 62-68.

A schedule for implementing the NPS management measures identified in

this plan that is reasonably expeditious.

i) Section 7.7, Pages 82-84, shows the broad schedule by phase and
project.
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g9)

i) Tables 7.1.1-7.1.4, Pages 62-65, show the timetables by specific BMPs
and milestones.

A description of interim, measurable milestones for determining whether NPS

management measures are being implemented are listed below. Specific

expected milestones reached per task are shown in Tables 7.1.1-7.1.4,

Pages 62-65. In general, the milestones to be measured are:

i) Phase |, Project 1: Amount of sediment removed during the installation of
the sediment traps (2008); amount of sediment removed from traps during
maintenance cleaning (as needed); water quality improvements shown
between pre (2007) and post (2011) construction via water quality
monitoring.

i) Phase I, Project 2: Number of farmers signed up for restoration programs
(2007); number of acres restored to wetlands or riparian buffers (2008-
2009).

i) Phase I, Project 3: Number of newsletters mailed (quarterly from 2007-
2010); number of attendees at annual watershed day or tour (annually
2007-2010); number of attendees at public meetings (annually); number of
one-on-one meetings with commissioners, staff, and farmers to
accomplish Phase I, Projects 1 & 2 (annually).

iv) Phase Il, Project 1: Research report with internal loading data (2009);
number of acres enhanced through additional plantings (2010).

v) Phase II, Project 2: Number of oil and grease separators installed
(annually 2009-?); number of square feet of rain gardens or on-site
retention projects installed (annually 2009-?)

vi) Phase IlI, Project 3: Number of signs provided to retailers for display
regarding lawn fertilizer ban (2007); number of people reached through
billboard campaign (2008); number of new ordinances passed that impact
NPS pollution (annually 2008-2010); number of newsletters mailed
(quarterly); number of beetles released and/or amount of loosestrife
pulled; number of attendees at annual watershed day or tour (annually
2008-2010); number of attendees at public meetings (annually); number of
one-on-one meetings with city and township officials, staff, and DPW staff
to accomplish Phase I, Project 2 (annually).

vii) Phase II, Project 4: Feasibility report regarding mitigation strategies for
internal loading (2009); amount of sediment dredged from lake or amount
of chemical used for “capping” (2010).

viii) Phase lll, Project 1. Number of road stream crossings repaired and/or
linear feet of stream bank stabilized (annually (2011-7?).

ix) Phase lll, Project 2: Number of linear feet of stream bank stabilized
(2012); number of acres preserved under formal agreement (2011).

x) Phase Ill, Project 3: Number of septic tank maintenance guides distributed
to Fruitport “Cloverville” area residents (2011); Amount of area converted
from septic tank to city sewer (?);number of newsletters mailed (quarterly);
number of attendees at annual watershed day or tour (annually); number
of attendees at public meetings (annually).
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h)

xi) Phase lll, Project 4: Results in research report (2012); amount of material
dredged or amount of chemical used for capping (2014); amount of area
replanted (2014).

xii) All of the Phase IV projects are outside the realm of DEQ funding but are
important to the community so they are included in this plan. Measurable
milestones would be a Remedial Action Plan for Marathon Oil and removal
of sediment from Little Black Creek by the EPA under the Superfund
Program.

A set of criteria that can be used to determine whether loading reductions are

being achieved over time and substantial progress is being made towards

attaining water quality standards.

i) Improvements in the upper watershed’s water quality inputs to Black
Creek will be shown through the pre (current condition) and post-
monitoring of the flow-through marsh project to determine if state
standards are being met for sediment, nutrients, and pathogens .

i) Sediment reductions from the agricultural area post-restoration projects
will be measured through the amount of sediment removed from the
sediment traps, located upstream of the flow-through marsh, during
maintenance efforts. The goal is a 101 ton annual reduction in sediment
from agricultural sources.

iii) P-51 studies will be conducted to look at invertebrate changes in the Black
Creek and Little Black Creek over time. The P-51 score will be compared
to current MDEQ data from 5-year biological assessments with intent of
eventually meeting the TMDL recommended biota score.

iv) The five-year biological and chemical studies by the MDEQ also will be
used to determine if the biology and chemistry of the water bodies (Black
Creek, Little Black Creek, & Mona Lake) are improving (i.e. trout
presence) and if the creeks meet the TMDL requirements.

v) Reductions in the amount of Eurasian milfoil will be measured through the
annual spraying needs of the Mona Lake Improvement Association to
keep the lake navigable. The goal is reduced volumes of plant presence
(resulting in reduced need to spray) due to reduced available phosphorus
in the lake.

vi) Reductions in the amount of purple loosestrife will be measured visually
around the shoreline of Mona Lake by comparing annual photos taken in
impacted areas for comparison. The goal is a 50% reduction in the 40
acres of shoreline presence of the plant.

vii) Reduced algal bloom frequencies on Mona Lake will serve as an indicator
of reduced nutrient availability in the lake. The Mona Lake Improvement
Association monitors the lake blooms and has algaecide applied as
needed. Reduced applications will also serve as a measurement of
improved lake health.

viii) Reduced sedimentation from storm drain retrofits will be measured
through the amount of material removed during maintenance of the storm
drains. Municipalities retain this information and will report it in their
NPDES Phase Il annual report.
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iX) Measured increase in distribution of newsletters (currently 1,000 mailed
and 500 distributed) and participation in community events.

x) Documented behavioral changes of via surveys of residents regarding
lawn fertilization, and lawn clipping and leaf disposal.

xi) Policy changes enacted by municipalities, townships, and county agencies
that impact stormwater runoff (stream flashiness) will be measured
through the number of new ordinances and smart growth principles
adopted by the jurisdictions.

xii) Reduced stormwater inputs will also be measured through the amount of
retention/detention used in place of new storm drain connections to
creeks.

A monitoring component to evaluate the effectiveness of the implementation

efforts over time, measured against the criteria established under item (h)

above.

i) Repeated five-year P-51 assessments of habitat and fish and invertebrate
population and abundance in Black Creek and Little Black Creek. This will
be conducted by Mona Lake Watershed Council volunteers to show biota
improvements resulting from BMPs that address sediments, nutrients, and
pathogens.

i) Annual visual monitoring of algal blooms in the old celery field area
migrating into Black Creek will be documented via dated photos taken by
the Mona Lake Watershed Council. Five-year post monitoring of the
phosphorus output from the celery fields to Black Creek will also be
conducted by the Mona Lake Watershed Council to show a reduction from
the current phosphorus inputs to Mona Lake, estimated at one ton of
phosphorus annually.

iii) Annual monitoring of retrofitted storm drain outputs to waters of the state
will be documented via photos to show reduction in trash, oil sheens,
sediment buildup, and solids in stormwater runoff. Municipalities that
install storm drain retrofits will be required to keep records of the amount
of sediment removed from oil/grit separators during maintenance efforts
as part of their SWPPI's and Phase Il permit requirements. Installation of
retrofit and retention projects will also require estimates by the Phase Il
Community of storm water volume reductions to streams and lakes.

iv) If a feasibility study results in dredging or capping of areas in Mona Lake,
success would be monitored through water quality improvements shown
through reduced algal bloom frequencies.

v) Monitoring of road stream crossing repairs could be done annually (via
photos) to ensure that repair work holds and that erosion is not occurring.

vi) The stream bank stabilization repair work in Black Creek would be
monitored annually visually at the repair site as well as downstream to
ensure the erosion problem hasn't shifted downstream as a result of the
repair work.

vii) If the internal loading assessments of Little Black and Hidden Cove bay
areas result in dredging or capping of the sediments, monitoring would be
partly based on the amount of sediment removed (or capped) in the bay
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areas as well as the improvements seen in the aquatic habitat of the area;
i.e. native plant growth and invertebrate inventories.

viii) The number of water contact advisories will be documented annually by
the Mona Lake Watershed Council using data from the County Health
Department to show improvement in the partial and total body contact
impairment.

CMI Required Elements
Location in Plan
1) a. Hydrologically based watershed boundaries delineated on a map.
Section 2.1, Page 8.
b. Watershed description including land use, soil type, natural features, and
hydrology information.
Section 2.1, Pages 8-22.
2) Designated and desired uses of the watershed.
Section 3.1, Pages 23-25.
3) Water quality impairments and threats.
Section 3.1, Table 3.1.1, Page 23 & Section 3.4, Pages 31-34.
4) Known or suspected cause of each threat or impairment.
Section 3.3, Tables 3.3.1-3.3.4, Pages 25-30 & Section 3.4, Pages 31-34.
5) a. List of sources of pollutants.
Section 3.3, Tables 3.3.1-3.3.4, Pages 27-30.
b. Inventory method for sources.
Section 5.1, Pages 38-39.
c. Inventory data.
Section 5.2, Pages 40-42.
d. Prioritized list of sources and causes of pollutants causing impairments.
Section 3.3, Tables 3.3.1-3.3.4, Pages 27-30.
e. Prioritization method.
Section 3.3, page 26 & Section 5.3, Page 43 (Shown in bold blue).
6) a. Water quality goals for restoring designated uses.
Section 4.1, Pages 35-37.
b. Estimated pollutant load reductions.
Section 7.2, Pages 66-68 & Section 7.3, Pages 69-74.
7) Projects and tasks to be implemented to achieve water quality goals for each
critical area.
Section 5.3, Pages 43-48, Section 7.1, Pages 59-61, Tables 7.1.1-7.1.4
Pages 62-65.
8) Estimated costs
Section 7.1, Pages 62-65 & Section 7.2, Pages 66-68.
9) Summary of public participation process
During this plan: Section 6, Pages 49-58; For the future: Section 7.6, Page
80-81.
10) Project evaluation
Section 7.8, page 84-87 & Appendix 12.8.
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Phase Il Required Elements
Location in Plan

1) Hydrologically based watershed boundaries delineated on a map
Section 2.1, Page 8.

2) a. An assessment of the nature and status of the watershed ecosystem
Final Water Quality Summary, Section 3.4, Pages 31-34.

b. An lllicit Discharge Elimination Plan
Appendix 12.7- Chapter 2, Page 25.

3) Long term goals for the watershed (attaining designated uses and TMDLS)
Section 4, Pages 35-37; TMDL and pollutant reduction goals: Section 7.3,
Pages 69-74. See also the long term Phase Il goals in Appendix 12.7-
Chapter 5, Table 12, pages 51-57.

4) a. Actions needed to achieve short term objectives
Phase | and Phase Il projects address storm water, Page 60. See also short-
term goals listed in Appendix 12.7- Chapter 5, Pages 51-57.

b. Actions needed to achieve long term goals

Phase Ill and Phase IV projects, Page 61. See also long-term goals listed in
Appendix

12.7 - Chapter 5, Pages 51-57.

5) Assessment of the benefits and costs of the actions
Tables 7.1.1-7.1.4 and 7.2.1-7.2.3, Pages 62-68. See also Appendix
12.7- Chapter 5, Section 3, Pages 49-50 and Table 12 Pages 51-57.

6) A Public Education Plan and inclusion of watershed jurisdictions and public in
development of watershed management plan
Public education is Project 3 of Phases I-1ll, see Pages 80 & 81. See also

Appendix
12.7, Page 5-7 and Table 12, Pages 51-57.

7) Commitments to implement actions by specific dates necessary to achieve
the short-term objectives and to initiate achievements of the long-term goals
Appendix 12.7, Chapter 5, Pages 51-57.

8) Short-term measurable objectives
Appendix 12.7, Chapter 5, Pages 51-57

9) Methods for evaluation of progress
Appendix 12.7, Chapter 5, Section 3, Pages 49-50 and Table 12 Pages 51-

57.
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XIl. Appendices

Appendix 12.1
Appendix 12.2
Appendix 12.3
Appendix 12.4

Appendix 12.5

Appendix 12.6
Appendix 12.7

Appendix 12.8

Hydrologic model results and report

Road/stream crossing inventory

2005 Land use/land cover update with updated map atlas
Photo inventory of pertinent sites from field inventory

Newsletters produced under this grant (8) and Pollution
Prevention Brochure (1)

Pollutant load reduction estimates data
Phase Il stormwater community watershed management plan

Project evaluation, Year 1 and Year 2
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