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I. Introduction
* Words highlighted in blue are defined in the glossary.

Water quality issues in the Lower Grand River and at local Lake Michigan beaches are
routinely the focus of public concern in the greater Tri-Cities area of NW Ottawa County,
Michigan. The greater Tri-Cities area includes the cities of Grand Haven, Spring Lake and
Ferrysburg, the Village of Spring Lake, and the townships of Fruitport, Crockery, Grand
Haven, and Robinson. While a number of planning and implementation projects
addressing water quality have been completed over the last 20 years, results of these efforts
are not well synthesized nor are they broadly shared with community officials or the
general public. The communities in the greater Tri-Cities area decided to join together to
develop a Clean Water Legacy Plan (Legacy Plan) in which they could build on past
efforts, address gaps in the current state of knowledge, and establish an action plan to
address the water quality issues through a public process. Completion of the Legacy Plan
would be accomplished by compiling and synthesizing the existing information,
developing outreach and educational materials to share the compiled information with the
public via meetings and forums, and then using the feedback from the public process to
shape the action plan recommendations to be outlined in the Legacy Plan.

The Lower Grand River begins in Ionia County and flows westward, ultimately draining
into Lake Michigan. The river borders many townships and at its westernmost reach, it
flows through the communities of Grand Haven, Spring Lake, and Ferrysburg, commonly
known as the Tri-Cities area. The Lower Grand River watershed area drains 2,909 square
miles of land. 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 Lower Grand River
watershed, all rainfall and snowmelt drains to the Grand River, via tributaries and storm
drains. The three largest tributaries are the Rogue River, Flat River, and Thornapple River.

An undisturbed watershed has a natural pollution filtering system by way of its soils,
grasses, trees, and aquatic plants. A watershed provides habitat for plants and animals.

However, as more and more people
inhabit watersheds, pollution is increased
and the filtering capacity of the watershed
is decreased. Pollutants generated by
human activity are carried to the water by
wind and by surface runoff from rain and
snowmelt. Pollutants can also be carried
to surface waters through groundwater
movement from contaminated aquifers.
This pollution results in degraded 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.

Harbor Island
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Water pollution can come from point sources and nonpoint sources. Point source pollution
comes from a discrete conveyance, such as a single pipe outlet from a manufacturing plant
or wastewater treatment plant. Typical pollutants from these point sources include heavy
metals, nutrients, and pathogens. Nonpoint source pollution comes from multiple
diffuse, or widely spread out sources that drain off the land surface into the nearby water
bodies. Typical nonpoint source pollutants carried in runoff include animal manure,
nutrients, organic matter, pathogens, pesticides, petroleum by-products, and sediment.
Because of the diversity of land uses within the Lower Grand River watershed, both point
and nonpoint source pollution exists.

The most problematic pollutants to local tributaries, Spring Lake, the Grand River, and
Lake Michigan are nutrients, sediment, pathogens, and storm water runoff, as is
documented in the Lower Grand River Watershed Management Plan and the many studies
reviewed for this project (Appendix A). Excess nutrients can cause extreme algal blooms
in Spring Lake, some of which have been identified as toxic. Excess nutrients also allow
invasive aquatic species such as purple loosestrife, Eurasian water milfoil, and Phragmites
to thrive and choke out the native vegetation. Nutrients flowing in from the tributaries to
Spring Lake continue to build up in the sediment, creating a bank of excess nutrients in the
lake bottom to feed plant and algal growth. Sediment carried in storm water makes it
difficult for fish to breathe during high flow periods, covers fish spawning habitat when it
eventually settles to the stream/lake bottom, and builds up. This creates sand bars that
need to be dredged, which is a very costly endeavor. Pathogens, specifically fecal
coliforms, have resulted in beach closures when fecal coliform counts exceed 300 colonies
per 100 ml of water. High counts of fecal coliform not only impact the water quality, they
impact the local tourism economy when beaches are closed.

Given the importance of water in the Tri-
Cities area for life, leisure, and the
economy, water quality is of the utmost
concern, which is why community leaders
developed this project – the Legacy Plan.
It compiles and synthesizes all the studies
and projects that have been conducted in
the Lower Grand River and Tri-Cities
area in order to identify where knowledge
gaps still exist and to develop a plan of
action in which everyone has a role.

As a component of creating the Legacy
Plan, public input was sought to ensure studies hadn’t been overlooked and to gather
prioritized suggestions for the action plan. More than 120 community leaders, residents,
and students provided input. The final Legacy Plan includes 1) background information
of the Lower Grand River Watershed and Tri-Cities focus area, 2) a review of the compiled
existing information, 3) identified data and knowledge gaps, and 4) recommended action
plans to address the pollution issues in the greater Tri-Cities area.

Fishing in
Spring Lake
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II. Background Information

2.1 Lower Grand River Watershed

The Lower Grand River Watershed is located in the west-central portion of the Lower
Peninsula of Michigan. It consists of an area of approximately 2,909 square miles,
spanning 11 counties (Fig. 2.1). The Grand River, consisting of the Upper Grand River
and Lower Grand River, drains into Lake Michigan between the communities of
Ferrysburg and Grand Haven on the western shore of Michigan. The general flow
direction of surface water is from east to west toward Lake Michigan.

Figure 2.1 Lower Grand River Watershed location in Michigan (red star), from the
MDEQ website’s map of approved watershed management plans.
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2.2 Water Bodies

The Lower Grand River Watershed consists of three main tributaries that drain directly
into the Grand River: the Thornapple River, Flat River, and Rogue River (Figure 2.2).
There are many smaller tributaries that drain to these main tributaries. Spring Lake and its
tributaries, located on the west side of the watershed, directly connect to the Grand River.
A larger view of this hydrography map, created by the Information Services Center of
Grand Valley State University’s Annis Water Resources Institute, can be seen and
downloaded at the Lower Grand Watershed Interactive Tool (WIT) page of the GVSU-
AWRI website http://www.gvsu.edu/wri/isc/index.cfm?id=C8E9B889-D23B-8D42-
07F7E7F9E07FEE86.

Figure 2.2 Major hydrography of the Lower Grand River Watershed

Rogue River
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2.3 Greater Tri-Cities Focus Area

The Tri-Cities area is directly impacted by pollutants in the upstream portion of the Lower
Grand River, but it also is impacted by local pollution inputs. Many upstream water
quality initiatives identified in the Lower Grand River Watershed Management Plan
(www.lowergrandriver.org) are underway; they are listed in Appendix A. Representatives
from the Tri-Cities area participate in committees of the Lower Grand River Watershed
Project to stay informed. The focus of the Legacy Plan is water quality initiatives for the
greater Tri-Cities area: what can be accomplished in our own “backyard” to improve water
quality. The greater Tri-Cities focus area includes the Cities of Grand Haven and
Ferrysburg, the Village of Spring Lake, and the surrounding townships of Grand Haven,
Spring Lake, Fruitport, Crockery, and Robinson (Figure 2.3).

Figure 2.3 Greater Tri-Cities focus areas

Grand Haven
Township

Spring Lake
Township
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Robinson
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Tri-Cities



6

2.4 Public Perspective

On September 13th and November 14th of 2007, two public meetings were held in which
the Legacy Plan Project was introduced. A PowerPoint presentation was given showing
the known water quality issues in the area. The information in Appendix A was shared to
give a perspective of all the work that already has been done, as well as work currently
underway, to address water quality issues in the Lower Grand River. Participants were
asked to review the list of compiled work and provide feedback if they knew of additional
projects that should be included.

A survey was conducted at the close of the public meetings to gather input as to the
priority of water quality concerns from the meeting participants as well as how much they
learned from the presentation (Appendix B). Sixty people attended the meetings and 56
returned their surveys. When prioritizing water quality issues, drinking water was #1;
swimming was #2; fishing and viewing water, wildlife, and waterfowl were #3 and #4
respectively at the first meeting and reversed for the second meeting; boating ranked #5.
Many participants said the information presented to them was new information. Nearly
75% of the respondents stated they would get involved in local efforts to restore and
protect water resources. More than 88% of the respondents said they would make
behavioral changes once they were made aware of what they could do to improve water
quality, such as changing to phosphate-free fertilizer.

On April 19, 2008, an Earth Day Community Picnic was held in Grand Haven. Attendees
were primarily from Ottawa County. Question 1 of the survey was provided to attendees
through an informational booth sponsored by Lakeshore Environmental. An estimated 200
people attended the event and 61 completed the survey question on water quality priorities.
The results were the same as the November 14th meeting attendees (Appendix B).

Folks are enjoying music and
educational booths at the Earth
Day picnic.

Combined City of Grand Haven and
Lakeshore Environmental booth; staff
educated Earth Day participants
about storm water pollution and the
Clean Water Legacy Plan.
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III. Existing Information

A component of this project was to gather, review and synthesize the information from
previous studies and projects that address water quality in the Lower Grand River.
Appendix A summarizes in an outline format all the existing work that was identified and
provides links to web locations where the documents can be viewed in their entirety.
Where possible, the cost of the work was listed. It is worthy of noting that since 1990,
more than $235,433,567 has been spent addressing water quality concerns in the Lower
Grand River Watershed. Figure 3.1 shows how the money was spent. Planning work
includes studies, research, and watershed management plan development.
Implementation work includes all on-the-ground projects and community outreach and
education. This shows a great return on investment of planning dollars that were spent to
achieve the implementation goals.

Figure 3.1 Resource allocation; planning vs. implementation money

The first significant project that focused on the Grand River (which included the Lower
Grand River) was the Grand River Watershed Program. This project was funded by the
Grand Rapids Foundation and completed by the Water Resources Institute of Grand Valley
State University in 1990. Since that initial groundbreaking effort to identify the pollution
problem areas and to build community connections along the entire Grand River, more
than 50 studies and projects have been completed in just the Lower Grand River and
another 17 studies and projects are currently underway (Appendix A).

Resource Allocation

$2,942,834
1%

$232,490,733
99%

Planning

Implementation
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3.1 Studies and planning projects

The Lower Grand River Watershed Management Plan, completed in 2004, documents the
primary pollutants of concern for the entire Lower Grand River as sediment, nutrients,
pathogens, polychlorinated biphenyls (PCBs), mercury, and untreated sewage discharges
(www.gvsu.edu/forms/ isc/lowgrand/lowergrand_wmp_final.pdf). While much of the work
discussed in the Plan is cursory, it provides the framework from which future studies and
implementation projects can be identified. Much of the work currently being done in the
Lower Grand Watershed is spearheaded by the Grand Valley Metro Council and completed
with other local partners, just as the Lower Grand River Watershed Management Plan was.

However, based on the review for this project of the Lower Grand River Watershed
Management Plan AND the additional studies outlined in Appendix A, the primary
pollutants of concern that need to be addressed in the greater Tri-Cities area of NW Ottawa
County are sediment, nutrients, pathogens, and storm water runoff. Newly emerging
issues for the area include pharmaceuticals and toxic algae that are being detected in local
waters. One final and difficult issue of concern is contaminated groundwater in the Tri-
Cities area venting into the Grand River and other associated tributaries. Following is a
listing of the pollutants of concern, explanations of why they are problematic, and the local
studies that substantiate the concerns.

Sediment
Sediment is defined as soil, sand, and minerals
which can take the form of suspended, dissolved,
or bedload material. Sediment within the Grand
River migrates throughout the river and is
ultimately deposited in Lake Michigan.
Sediment migration in the river is a natural
condition, but it has become more problematic
due to increased external inputs of sediment,
causing increased sedimentation throughout the
system. This increased sedimentation has
become a pollutant because when it is in a
suspended or dissolved state, usually during
storm event conditions, it makes it difficult for fish to breathe and for sunlight to penetrate
the water column. When it becomes bedload material, it covers the natural substrate,
which can impact spawning areas and habitat for fish and invertebrates.

External sources of sediment to the Lower Grand River and its adjacent water bodies in the
Tri-Cities area are storm water runoff from: construction sites, impervious areas, farm
fields, and road/stream crossings. Sand and salt used for deicing roads, sediment buildup
on impervious surfaces, and topsoil from farm fields all get washed into creeks through
rain events and snow melt by way of open storm sewer drains in rural areas and
underground storm sewer drains in urbanized areas. Road/stream crossings with improper
structure sizing, improper placement, or lack of sediment stabilization can wash out over

Photo from MSU Grand River
Field Experiment fact sheet
showing sediment and pollutant
plume into Lake Michigan.
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time and result in erosion, thereby adding sediment to the nearby waterbodies. The
Federal National Pollution Discharge Elimination System (NPDES) Phase II permit
requirements of cities will facilitate road/stream crossing inventories that will identify
crossings that are in need of repair or maintenance.

Pollutants such as nutrients, metals, and PCBs can
adsorb, or cling to, sediment particles. When
heavy metals and PCBs are found in lake and river
sediment, it is referred to as contaminated
sediment. A study completed in 1999 by GVSU-
AWRI (http://www.epa.gov/glnpo/sediment/Grand
River/index.html) documented contaminated
sediments in the Lower Grand River, with three
local areas of concern being Spring Lake, Harbor
Island, and near the Grand Haven tannery. No
follow-up work has been done on the contaminated
sediments identified in that study and it is likely
these “hot spots” have impacted downstream locations.

Dredging is occasionally necessary in and near the mouth of the river to remove excessive
sediment buildup in order to accommodate navigation in the Grand River, especially
during low water periods. The U.S. Army Corps of Engineers recently completed a study
which included modeling of sediment transport in the Grand River
(http://glc.org/tributary/models/documents/GrandRiverFinalReport.pdf). Results indicate

the Tri-Cities region actually contributes little to
the overall sediment load to the Grand River.
However, the study does suggest that additional
Best Management Practices be implemented for
the agricultural areas in the watershed, including
conservation tillage and filter strips. The model is
meant to assist local resource agencies in
evaluating alternatives for soil conservation and
non-point source pollution prevention in the
tributary watersheds.

Nutrients
Excessive nutrients, primarily phosphorus and
nitrogen, can adversely impact the health of lakes and
streams. The nutrients stimulate algal growth, which
then blocks sunlight penetration through the water
column. As algal blooms die and settle to the lake and
stream bottom, they decompose. Dissolved oxygen in
the water is consumed by bacteria feeding off the
decomposing algae; the reduced dissolved oxygen
levels can, in turn, harm fish populations. This

Contaminated sediment
collection by GVSU-AWRI

Fertilizer being applied to
lawn; Chronicle file photo.

Dredging preparation in Holland in
March 2008. Chronicle file photo.
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impacts water quality and clarity, two items that determine a “livable” environment for
healthy fish populations. The sources of nutrients that cause algal blooms include
agricultural runoff, excessive residential fertilizer use, failing or poorly maintained septic
systems, and phosphorus-rich bottom sediments. These algal blooms generally occur only
in Spring Lake and the local bayous due to the slower movement of the water and
increased water temperature, unlike the faster moving Grand River. However, the
nutrients that flow through the lake, bayous, and into the Lower Grand River all end up in
Lake Michigan – the main local drinking water source. Any and all efforts to reduce
nutrient inputs to Lake Michigan are needed to ensure long-term safety of that drinking
water source.

Spring Lake has a “Lake Board” consisting of board members that represent the lake’s
surrounding communities. The Lake Board has taxing authority to collect money for water
quality related projects. The Lake Board funded the development of the Spring Lake

Watershed Management Plan (report available by
contacting Spring Lake Township), the Spring
Lake Internal Nutrient Loading Study, and the
subsequent alum treatment of Spring Lake
(http://www.gvsu.edu/wri/director/index.cfm?id=6

B35DDA7-96AC-47F2-C2125255E0148EF0).
The findings of these studies indicate the alum
treatment has been successful but that external
loading continues to be a threat to improvements
the alum treatment has provided.

The Lake Board in spring 2008 funded a
preliminary study of phosphorus and coliform in Norris Creek during both storm event and
base flow conditions. That study was a result of the Legacy Plan partners asking for some
monitoring data on Norris Creek, which was cut from the original Legacy Plan grant
proposal. Findings of the study indicate both phosphorus concentrations and coliform
counts are exceeding state standards under both base flow and storm event conditions, with
the storm event conditions revealing higher concentrations and counts (report available by
contacting Spring Lake Township).

Pathogens
Pathogens are living microorganisms such as bacteria or fungi that cause disease and are
frequently found in the fecal material of warm-blooded animals. When indicators of
pathogens, such as fecal coliform, are found in excessive amounts in surface waters, local
beach closures occur as a safety measure. Specifically, if concentrations of fecal coliform
exceed 300 colonies per 100 ml of water, beach closures will result. The Ottawa County
Health Department conducts the local beach monitoring and posts results on their website
(http://www.co.ottawa.mi.us /HealthComm/Health/Beach.htm). Given the importance of
the local beaches as an economic stimulus via tourism, it is critical that beach closures be
minimized or eliminated.

Sediment cores from Spring Lake’s
alum treatment study; AWRI file photo
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In the past, the most problematic source of pathogens was the combined sewer overflows
that occurred in Grand Rapids under storm conditions. Grand Rapids’ old sewer system
was designed to treat storm water and waste water. During storm events though, the waste
water treatment system would reach its treatment capacity and discharge its overflow as a
mix of storm water and raw sewage directly to the Grand River. The City of Grand
Rapids, between 1991 and the present, has invested $210,000,000 in separating the
combined sewer system (http://www.grand-rapids.mi.us/index.pl?page_id=3323). Now

only the wastewater is treated and
storm water is directly routed to the
river. This has eliminated 99% of the
combined sewer outfalls to the Grand
River. This is a great example of
government and its citizens taking
responsibility for protecting their local
environment while benefiting all the
downstream communities as well.

Two additional projects in Kent County related to pathogen reductions to the Lower Grand
River that are worthy of noting are the Kent County Septage Management Program and the
North Kent Sewer Authority’s Clean Water Plant. The Kent County Septage Management
Program developed a detailed septage management plan that included alternative treatment
and disposal technologies and recommended institutional mechanisms to coordinate
maintenance and disposal programs on a countywide and regional scale
(http://www.gvsu.edu/wri/isc/index.cfm?id=4DAAA76E-0EB4-DD60-1D2F9607AF0ACE
20). The North Kent Sewer Authority’s initial purpose was to acquire, own, improve and
repair the area's existing sanitary sewer collection and transportation system. Over time,
the purpose expanded to include the construction and operation of a brand new state-of-
the-art wastewater treatment facility, now known as the PARCC Side Wastewater
Treatment Plant. The new treatment facility is expected to be in operation by November
2008.

The localized sources of pathogens to the Lower Grand River from the greater Tri-Cities
area include manure runoff from agricultural fields, failing septic and sewage treatment
systems, and both domestic and wild animal fecal material. An example is a spill that

occurred in September 2007. A mobile home
park had a 7,000 gallon spill of partially treated
solid waste into the Grand River from its on-site
sewage treatment plant. This type of spill is
easily avoidable with proper management,
maintenance, and oversight. The preliminary
study of Norris Creek, mentioned earlier, shows
high counts of coliform in Norris Creek under
both base flow and storm flow conditions. The
most likely sources of the coliform are runoffManure spread on snow-

covered agricultural field.

Grand Rapids storm
sewer separation project
work; photo from Grand

Rapids URL above.
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from farm fields that have manure applied, failing septic systems, and wildlife living in the
natural areas that drain to Norris Creek.

Storm water
Storm water runoff has become a major pollutant as a result of less natural area, poor
farming practices, and increased development. Runoff water carries with it sediment,
nutrients, and chemicals and increases the temperature of the downstream receiving water
bodies. All of these pollutants negatively impact aquatic life and wildlife.

The likely causes of agricultural runoff include the absence of sizable buffer or filter strips
along the edges of fields that border receiving water bodies that would otherwise intercept
the runoff, poor tillage practices, and the application of manure to frozen or snow-covered
ground with slopes greater than 2% and/or to fields that are tiled (filled with underground
tile drains).

Increased development and a lack of ordinances either preventing certain development or
requiring adequate storm water management practices (e.g., retention ponds) have resulted
in increased impervious area and runoff to the streams and lake. The impervious areas
reduce the chance for infiltration of storm water through soils and increase the amount of
water discharging to storm drains.

In May 2008, an oil slick was found in Grand Haven on the
Grand River that stretched nearly a mile long. It took
officials days to try to find the source with no success. They
could pinpoint the origination point of the fuel slick to a
specific storm drain outlet, but how the fuel entered the
drain system to begin with was never resolved. Because of
the location of the storm drain and the oil slick, it threatened
the health of 170,000 Chinook salmon being raised in pens
at Grand Haven’s Municipal Marina by the Grand Haven
Steelheaders.

Through the NPDES Phase II storm water permit
requirements coordinated by the Grand Valley Metro
Council, continued educational efforts will occur regarding
illegal dumping to storm drains through the Storm Water
Pollution Prevention Initiative (SWPPI) requirements and
the resulting Public Education Plan (PEP). Each of the Tri-Cities area units of government
currently has storm water education materials available on their websites. In addition,
required investigations by the units of government will be ongoing of potential illicit
discharge connections by business and industry to the public storm drain system
(http://www.gvmc.org/naturalresources/npdes.shtml).

Researchers at AWRI are currently working to identify the causes, consequences, and
corrective actions required to minimize the adverse impacts of storm water discharges to

Muskegon Chronicle news
clipping from May 3, 2008.



13

the water bodies located within and around the Village of Spring Lake and Spring Lake
Township, including Spring Lake, the Grand River, and, ultimately, Lake Michigan. This
integrated assessment will be a useful tool for other units of government in the Tri-Cities
area to review and take the recommendations under consideration. Update information on
this project can be found at http://gvsu.edu/wri/director/index.cfm?id=8C802854-FF9E-
40F3-E7B436B105948577.

Pharmaceuticals
Pharmaceuticals are being detected at low levels in surface waters around the nation as a
result of unwanted medicines being flushed down the toilet and from the medicines being
taken simply passing through our bodies and being flushed as well. These chemicals have
been found to be impacting the reproduction of some fish species. This newly emerging
issue is of concern because the technology of today’s wastewater treatment plants does not
remove pharmaceuticals from the water it treats; the pharmaceuticals essentially pass
through the treatment system. The wastewater eventually returns to the source of our
drinking water, our groundwater and lakes, with the pharmaceuticals still present.

Michigan State University Extension of Ottawa County is working in this emerging field
of study and is working with local environmental groups and the County Health
Department to create awareness of the issue by educating folks about proper disposal of
unwanted medicines. The local environmental group CORE recently applied for an EPA
grant to monitor local waters, create community education programs, and establish drop-
box sites for unused pharmaceuticals; unfortunately the grant was denied. Both the Grand
Haven – Spring Lake Sewer Authority and Northwest Ottawa Water System are following
the issue closely to remain proactive with this concern. The Northwest Ottawa Water
System already completed
a Source Water
Assessment to determine
the susceptibility of the
community’s source of
drinking water to potential
contamination. On a scale
of very-low to high, the
threat ranked “moderate”.
NOWS is currently in the
process of developing a
Source Water Intake
Protection Plan.

Toxic Algae
Algal blooms historically have been problematic in Spring Lake. Not only are algal
blooms unsightly, but they now may include a hidden danger - a species of harmful toxic
algae. Lakes just north of Spring Lake, including Bear Lake, Muskegon Lake, and Mona
Lake in Muskegon County, have been found to have Cylindrospermopsis and Microcystis.
The toxin-producing algal blooms are usually observed as a thick green layer of scum on

Las Vegas Sun news story related
to chemicals found in the water.




