Chapter 2:  Overview of Existing Infrastructure

I. INTRODUCTION
Continued growth in Muskegon County will require a reliable public water distribution and wastewater collection system.  Therefore this study will point out locations in the county where growth is expected to occur.  Furthermore, in order to study the long term needs of water supply and wastewater collection in Muskegon County, the existing water supply system and wastewater collection system were researched.  For purposes of long term planning, the following sections detail Muskegon County’s water distribution system and wastewater collection system as they currently exist.

II. WATER
Water Supply and Uses

Public water supply is the process of withdrawing, treating, and distributing water for a variety of residential, public, commercial, and industrial uses. Residential uses include water for drinking, household activities, and lawn and garden sprinkling. Public uses include fire fighting, street washing, and supplying municipal parks, golf courses, and swimming pools. Commercial and industrial uses include providing water for hotels, restaurants, laundries, office buildings, manufacturers, and industrial complexes. Public water supply systems are the sole source of water for many of these facilities, while others use a combination of public and self-supplied water sources.

City of Muskegon Water Filtration Plant
The Muskegon Water Filtration Plant is a conventional water treatment plant with a newly heightened capacity of 40 million gallons per day (MGD).  Location of the plant is on Beach Street, between Lakeshore Drive and Sherman Boulevard, in the City of Muskegon.

The original plant was constructed in 1937 and has been expanded several times.  A Sanitary Survey of the plant, completed in 2002, recommended several improvements which were necessary for continued plant operation.  Once these improvements were implemented, the plant went from a capacity of 28 MGD to a capacity of 40 MGD.

The average daily flow is 9.245 MGD and the peak daily flow is 20.744 MGD.  Current excess capacity is 19.266 MGD with the completion of the expansion in 2005.  Customers include not only the City of Muskegon, but also Muskegon Township, North Muskegon, the City of Roosevelt Park, and the Muskegon County Regional Water System.    
The system draws water from Lake Michigan from an intake pipe that extends one mile out at a depth of forty feet.  Following treatment, water is pumped to the ground storage reservoir at Harvey Street and into the system through a series of pipes.
The $15.6 million Muskegon Water Filtration Plant renovations and improvements were completed in November 2005.  The project included an existing sedimentation basin conversion into a pretreatment building; existing filter bed renovation with new filter drain blocks, filter media and backwash system; existing sludge pond replacement with new concrete sludge frying basins; an old abandoned water intake structure conversion into a recycle pump station; an auxiliary pump building was refurbished inside and out; addition of several pumps; replacement of existing overhead electrical power lines with underground lines; and electrical service upgrades.  The plant has been kept in operation during all phases of construction and tie-ins.
Muskegon Heights Water Filtration Plant 
The Muskegon Heights Water Filtration Plant is located at the end of Seminole Road in the City of Norton Shores.  Thanks to recent upgrades, it went from a capacity of 16.8 MGD to a capacity of 25.2 MGD.  
The original plant was constructed in 1940 and has been upgraded and expanded several times.  A 1992 Reliability Study of the plant and a 1996 Sanitary Survey recommended several improvements which were necessary for continued plant operation.  This $18.5 million upgrade was completed in 2004.

Water enters the plant through a 30-inch diameter intake pipe which extends approximately 4,700 feet into Lake Michigan.  After treatment, water is pumped from the plant to the transmission and distribution systems through a series of pipes.

Several connections to the City of Muskegon and northwest Ottawa County water systems exist to allow the systems to provide water to each other during emergencies or extreme flow demand events.

The average daily flow on an annual basis is 6.3 MGD.  During the summer the plant treats 12 to 14 MGD, but in the winter it only treats 5 to 6 MGD.  This plant serves the City of Muskegon Heights, the City of Norton Shores, and Fruitport Township.

Water Filtration and Distribution Process

As previously stated, there are two major water supply systems in the area, owned and operated by the City of Muskegon and the City of Muskegon Heights.  Each of these systems is equipped with a Lake Michigan water intake, complete water filtration plant, and distribution system including pumping, transmission, and storage.  

Although there is some variation in the size and number of individual treatment plant process units, the water source (Lake Michigan) and the treatment process (alum flocculation, settling, and rapid sand filtration) is identical in each plant.

Each treatment plant contains the following process units:

· Lake Michigan intake

· Shore well with low lift pumps

· Pretreatment comprised of chemical addition, rapid mixing, and flocculators in sedimentation basins and clarifiers

· Rapid sand filters

· Chemical storage and feeding facilities for chlorine, alum, fluoride, and activated carbon

· Treated water storage

· High service pumping

· Sludge lagoons

With the exception of intake, each plant has multiple units to provide for reliability of operation.  Neither plant has experienced a substantial failure that would result in a prolonged plant shut down.  Both plants have recently undertaken extensive upgrades.

Individual Municipal Water Systems

City of Muskegon 
The City of Muskegon is supplied with its water from the City of Muskegon Water Filtration Plant. The City of Muskegon owns and operates its own water distribution system that serves the entire city.  Refer to the Muskegon County Water System Map on page 7 for service area details.  According to city staff, no significant capacity changes are needed at this time.  

City of Roosevelt Park 

The City of Roosevelt Park purchases its water from the City of Muskegon Water System.  The City of Roosevelt Park owns and operates its own water distribution system that serves the entire city.  Refer to the Muskegon County Water System Map on page 7 for service area details.  According to city staff, no significant capacity changes are needed other than increasing the minimum water main size, from 6” to 8”, and 12” trunk lines.  The city pays the same rate for water as the Muskegon customers with a 1.35 multiplier.  

City of North Muskegon 
The City of North Muskegon purchases its water from the City of Muskegon Water System. The City of North Muskegon owns and operates its own water distribution system that serves the entire city minus a few small pockets here and there.   Refer to the Muskegon County Water System Map on page 7 for service area details.  The city pays the same rate as the Muskegon customers with a 1.35 multiplier.  Recently, the city has made several unsuccessful attempts at obtaining water supply from municipal wells.  These municipal well attempts have failed due to the high brine content found in the wells.

Muskegon Township/Eastside Water System 
Muskegon Township is supplied with its water from the City of Muskegon Water System.  Muskegon Township owns and operates its own water distribution system that serves much of the township south of the Muskegon River.  The existing service area includes most of Muskegon Township west of Sheridan Road.  Refer to the Muskegon County Water System Map on page 7 for service area details.  The developable area of the township is bisected by the Muskegon River and floodplain.  The northern portion is serviced by the Northside Water System, operated by Muskegon County.  Muskegon Township purchased its water system south of the Muskegon River from the City of Muskegon in 2003.  The township has plans to expand its water system to include the entire developable area of the township south of the Muskegon River and is constructing water mains large enough to handle future expansion into adjoining townships.  Muskegon Township pays the same rate as the City of Muskegon customers with a 1.35 multiplier.    
Muskegon County Regional Water System 
The Muskegon County Regional Water System began when Cordova and other grants paid for a 24” water main across the river and up Whitehall Road north to River Road in the early 1980’s.  Currently the Muskegon County Regional Water System supplies the area east of Whitehall Road to U.S. 31 in Muskegon Township, north of the Muskegon River.  The system also supplies water to the eastern portion of Laketon Township.  Approximately 70 percent of the population in Laketon Township is serviced by the Muskegon Water Filtration Plant.   Very few residents of Dalton Township currently use water from the Muskegon Water System.  A small residential area in Dalton is serviced along River Road between Whitehall Road and Roberts Road.  Refer to the Muskegon County Water System Map on page 7 for service area details.
It has recently been announced that a new waterline will run about 3.5 miles north from the corner of Whitehall and River Roads to a point near Michigan’s Adventure Amusement Park, just north of the intersection of Whitehall and Riley-Thompson roads.  A 500,000 gallon elevated water tank will be erected on the amusement park property.  The project, expected to cost about $4.9 million, began in the spring of 2006 and will be completed in 2007.  The project will be funded with a $2 million grant from the Michigan Economic Development Corporation, $400,000 from Cedar Fair, the company that owns the amusement park, and bonding, which will be paid back through a combination of connection fees and rates.
Whitehall and Montague 
The cities of Whitehall and Montague have separate groundwater supplied water systems.  In 1997 a water main was constructed under the White River to supply each other with water under emergency conditions.  
The City of Montague has four wells, two elevated storage tanks, and 28 miles of water main.  The City of Montague has a total capacity of 2.45 MGD with a firm capacity of 1.73 MGD.  In 2025, Prein & Newhof projected that the city will have a maximum daily demand of 1.92 MGD.  Refer to the Muskegon County Water System Map on page 7 for service area details.
The City of Whitehall has five wells with a permitted combined capacity of 5.6 MGD.  By 2025, the maximum daily demand is projected to be 3.41 MGD. The city’s single highest day demand was 2.8 MGD.  The City of Whitehall also has two elevated storage tanks and 32 miles of water main.  Refer to the Muskegon County Water System Map on page 7 for service area details.
The White Lake Water Authority was formed in 1997 between the cities of Montague and Whitehall.  The Water Authority has four members, which include the city manager and mayor of each city.

Both cities are exploring alternatives for expanding their capacity, at the request of the Michigan Department of Environmental Quality (MDEQ).  Alternatives studied by Prein & Newhof include groundwater wells east of U.S. 31, surface water from Lake Michigan, and supply from the Muskegon County Northside System.  It is important to note that if water is supplied from the Muskegon County Northside System, the water supply will be required to have a second, or back up, source of supply.  This new source could be the existing wells, the construction of a new water filtration plant in or near Montague or Whitehall, or a second route of supply from the City of Muskegon Water Filtration Plant.

City of Muskegon Heights
The City of Muskegon Heights is supplied with its water from the City of Muskegon Heights Water Filtration Plant. The City of Muskegon Heights owns and operates its own water distribution system that serves the entire city.  Refer to the Muskegon County Water System Map on page 7 for service area details.  According to staff, no significant capacity changes are needed at this time.  

City of Norton Shores 
The City of Norton Shores purchases its water from the City of Muskegon Heights Water System for $0.5311 per 1,000 gallons and shares a regional service line with Fruitport Township. The City of Norton Shores owns and operates its own water distribution system that serves the entire city.  Refer to the Muskegon County Water System Map on page 7 for service area details.  According to staff, no significant capacity changes are needed at this time although an additional water tower may be needed within the next ten years.  

Fruitport Township 
Fruitport Township purchases its water from the City of Muskegon Heights Water System and shares a regional service line with the City of Norton Shores. Fruitport Township owns and operates its own water distribution system that serves much of the township. The township is studying water extensions throughout the township.  Refer to the Muskegon County Water System Map on page 7 for service area details.

[image: image1.emf]
III. WASTEWATER
Overview of the Muskegon County Wastewater Treatment Facility

The Muskegon County Wastewater Management System is owned and operated by Muskegon County for the local communities.   The Wastewater Treatment Facility is located in Egelston and Moorland townships.  The system extends into many cities and townships within Muskegon County.  The system has recently been reconfigured into one transmission and treatment facility.  Previously, the system consisted of the Whitehall-Montague system and the Metro system, which were combined in May 2003.  The system now serves the Metro area and the Whitehall-Montague area, including fourteen municipal users and three industrial users.  The municipal users include the cities of Muskegon, Norton Shores, Muskegon Heights, Roosevelt Park, North Muskegon, Montague, and Whitehall and the townships of Muskegon, Laketon, Dalton, Egelston, Fruitport. Montague, and Whitehall. Industrial users include Sappi Fine Papers, Sun Chemical/Camus Water Technologies, and Bayer Crop Science.  Wastewater is pumped through an 11-mile forcemain from the downtown Muskegon area east to the treatment site.  With few exceptions, essentially, all of the communities in Muskegon County send their wastewater to the Muskegon County Wastewater Management System or have septic systems for wastewater.  With the exception of the Village of Ravenna and Ravenna Township businesses and residents who utilize their municipal wastewater system.
The wastewater in the Wastewater Management System is collected by a system of sewers and pump stations which deliver the wastewater to the Muskegon County Wastewater Treatment site. The collection and transportation network consists of gravity sewers, force mains, pumping stations, and numerous access points where the existing municipal sewage systems and water-using industries enter the county system.   The final portion of the transportation network is composed of a large pump station with four pumps, having a firm capacity of 56,000 gallons per minute, that transports the combined wastewater 11 miles through a 66” diameter prestresssed concrete cylinder pipe to the treatment site (Muskegon County, 2002).

The Wastewater Management System currently treats approximately 21 million gallons per day (MGD). The system capacity is 42 MGD of wastewater, 73 tons per day of suspended solids, and 72 tons per day of biochemical oxygen demand.  The peak daily flow is 28 million gallons per day and is typically reached only once per year.

The Wastewater Treatment Facility consists of pre-aeration, complete mix aeration, aerated settling, storage, slow-rate irrigation, rapid infiltration, and effluent collection.  The final discharge is directed to either the Muskegon River or Big Black Creek.    Farming plays an important part in the treatment scheme in the removal of nutrients from the slow rate, irrigated land which provides the final treatment step as the wastewater passes through the soil.

The plant completed major renovations on its pretreatment processes, irrigation and drainage systems, a main pump station, a new outfall, and a new rapid infiltration system in the early 1990’s.  Current work in progress includes a complete renovation of the county collection system.
Individual Municipal Wastewater/Sewer Systems

City of Muskegon 
The City of Muskegon owns and operates its own wastewater collection system and sends all of its wastewater to the Muskegon County Wastewater Treatment Facility.  The whole population is served, and it is anticipated that all new populations will be connected to the wastewater collection system.  Refer to the Muskegon County Wastewater Management System Map on page 12 for service area details.  According to city staff, no significant capacity changes are needed at this time.  

City of Muskegon Heights 
The City of Muskegon Heights owns and operates its own wastewater collection system and sends all of its wastewater to the Muskegon County Wastewater Treatment Facility.  The whole population is served, and all new populations will be connected to the wastewater collection system.   Refer to the Muskegon County Wastewater Management System Map on page 12 for service area details.   According to city staff, no significant capacity changes are needed.

City of North Muskegon 
The City of North Muskegon owns and operates it own wastewater collection system and sends all of its wastewater to the Muskegon County Wastewater Treatment Facility.  The whole population is served, and all new population will be connected to the wastewater collection system.  Refer to the Muskegon County Wastewater Management System Map on page 12 for service area details.
City of Norton Shores 
The City of Norton Shores owns and operates its own wastewater collection system and sends all of its wastewater to the Muskegon County Wastewater Treatment Facility.  Approximately 75 percent of the existing population is connected to the wastewater collection system.    According to city staff, no significant capacity changes are needed.  Refer to the Muskegon County Wastewater Management System Map on page 12 for service area details.   A 2004 Muskegon County Wastewater Management System Study by Prein & Newhof projects future flows for the city by assuming that one percent of the current population and half of the projected population growth will connect to the wastewater collection system each year with this percentage increasing by one percent each year.

City of Roosevelt Park 
The City of Roosevelt Park owns and operates its own wastewater collection system and sends all of its wastewater to the Muskegon County Wastewater Treatment Facility.  The whole population is served, and it is anticipated that all new populations will be connected to the wastewater collection system.    Refer to the Muskegon County Wastewater Management System Map on page 12 for service area details.  According to city staff, no significant capacity changes are needed.  

City of Montague 
The City of Montague owns and operates it own wastewater collection system and sends all of its wastewater to the Muskegon County Wastewater Treatment Facility.  The whole population is served, and all new populations will be connected to the wastewater collection system.  Previously, the City of Montague was serviced by Whitehall-Montague portion of the Muskegon County Wastewater Management System.  In May of 2003, the Whitehall-Montague portion was shut down and now the city sends its wastewater to the Metro wastewater system.  Refer to the Muskegon County Wastewater Management System Map on page 12 for service area details.
City of Whitehall 
The City of Whitehall owns and operates it own wastewater collection system and sends all of its wastewater to the Muskegon County Wastewater Treatment Facility.  The whole population is served, and all new populations will be connected to the wastewater collection system.  Previously, the City of Whitehall was serviced by Whitehall-Montague portion of the Muskegon County Wastewater Management System.  In May of 2003, the Whitehall-Montague portion was shut down and now the City sends its wastewater to the Metro wastewater system.  Refer to the Muskegon County Wastewater Management System Map on page 12 for service area details.
Egelston Township 
Egelston Township owns and operates its own wastewater collection system and sends all of its wastewater in the collection system to the Muskegon County Wastewater Treatment Facility.  Only a portion of the current population is served by the wastewater system while the remaining portion is served by private septic systems.  Refer to the Muskegon County Wastewater Management System Map on page 12 for service area details.  A 2004 Muskegon County Wastewater Management System Study by Prein & Newhof projects future flows for the township by assuming that an additional one percent of the current population and half of the projected population growth will connect to the wastewater collection system each year with this percentage increasing by one percent each year. 

Fruitland Township and Whitehall Township 
In 2003, the Muskegon County Wastewater Management System put into operation a gravity main to serve the cities of Montague and Whitehall and townships of Whitehall and Montague.  Currently, Fruitland Township has no municipal sewer users.  Whitehall Township services Whitehall Road from Colby Street to Alice Street and Colby Street from Peterson Road to Durham Road.  Refer to the Muskegon County Wastewater Management System Map on page 12 for service area details.  The annual average daily flow rate projected for the year 2020 in the “Muskegon County Wastewater Management System – Northern Interceptor Sewer Route Study” was used as a basis to project flows.  The projected flow was compared to the existing flow rate, and then a linear projection was used to project flows for the five-year increments.  
Fruitport Township 
Fruitport Township owns and operates its own wastewater collection system and sends all of its wastewater in the collections system to the Muskegon County Wastewater Treatment Facility.  Only a portion of the current population is served by the wastewater system while the remaining portion is served by private septic systems. Refer to the Muskegon County Wastewater Management System Map on page 12 for service area details.  Prein & Newhof recently performed a study for Fruitport Charter Township titled “Fruitport Charter Township – Wastewater System Master Plan”.  As part of this study, building counts along with zoning maps were utilized to project flows.  It was assumed that all new and existing buildings would be served by the year 2025.
Muskegon Township 
Muskegon Township owns and operates its own wastewater collection system and sends all of its wastewater in the collections system to the Muskegon County Wastewater Treatment Facility.  Only a portion of the current population is served by the wastewater system while the remaining portion is served by private septic systems.  Refer to the Muskegon County Wastewater Management System Map on page 12 for service area details.  A 2004 Muskegon County Wastewater Management System Study by Prein & Newhof projects future flows for the township by assuming that one percent of the current population and half of the projected population growth will connect to the wastewater collection system each year with this percentage increasing by one percent each year. 

Village of Fruitport 
The Village of Fruitport is not served by the Muskegon County Wastewater Management System.  Prein & Newhof recently projected flows for the Village of Fruitport for the Muskegon County Department of Public Works.  Refer to the Muskegon County Wastewater Management System Map on page 12 for service area details.  As part of these projections it was assumed that future hook-ups would be mandatory.  These numbers along with the population projections produced by the West Michigan Shoreline Regional Development Commission were utilized to project flows.
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IV. STORMWATER
Stormwater runoff is a concern, especially for densely developed areas such as the City of Muskegon and its surrounding cities.  Many of the communities in Muskegon County were required to apply for the Phase II Stormwater National Pollutant Discharges Elimination System (NPDES) Permit.  In order to comply with these permits, the participating communities will need to take action to improve the quality of stormwater runoff from all types of land uses within the community.  The proposed improvements to the wastewater collection and treatment systems will not affect stormwater runoff.  Appropriate sediment control measures will be required, as needed, during construction of the projects.

The communities that are required to participate in the NPDES Phase II Stormwater Program that incorporate portions of the Mona Lake Watershed include the City of Muskegon, City of Roosevelt Park, City of Muskegon Heights, City of Norton Shores, Muskegon Township, Egelston Township, Fruitport Township, Sullivan Township, and Spring Lake Township. The Muskegon County Administration, Muskegon County Drain Commissioner, and Muskegon County Road Commission are also participating in the NPDES Phase II Stormwater Program. All of these permittees are required to obtain stormwater permits through the NPDES Phase II Stormwater program. 
The communities that are required to participate in the NPDES Phase II Stormwater Program that incorporate portions of the Muskegon Lake Watershed include the City of Roosevelt Park, City of Muskegon, City of Muskegon Heights, City of Norton Shores, Dalton Township, Egelston Township, Laketon Township, and Muskegon Charter Township. The Muskegon County Administration, Muskegon County Drain Commissioner, and Muskegon County Road Commission are also participating in the NPDES Phase II Stormwater Program. All of these permittees are required to obtain stormwater permits through the NPDES Phase II Stormwater program. 

Communities in both the Mona Lake Watershed and the Muskegon Lake Watershed have recognized the importance of monitoring and reducing stormwater runoff into the streams and drains in their communities and have initiated an Illicit Discharge Elimination Plan (IDEP) through the watershed‑based Phase II permit.

The initial IDEPs were implemented in the summer of 2003, completing the investigation of two hundred ninety stormwater outfalls in the urbanized areas of the Mona Lake Watershed and Muskegon Lake Watershed. If dry weather flow was present, water quality sampling with field kits was conducted to detect the presence of any pollutants. If intermittent dry-weather flow was suspected, the outfall was flagged for follow-up investigation. Only one outfall in the Mona Lake Watershed was suspected of discharging pollutants. It was the responsibility of the appropriate municipality to find the source of the discharge and correct or eliminate the illicit connection. The outfall was flagged for follow-up due to high conductivity levels, algae, and a musty odor. 

The small number of illicit discharges found in the watershed is confirmation that Municipal Separate Storm Sewer Systems are not a significant contributor to the water quality problems in Mona Lake or Muskegon Lake. Nonpoint sources (NPS), the diffuse runoff from upland and impervious areas, continues to be the most significant contributor of pollution to the surface waters and must be addressed through the holistic watershed management planning effort that is able to identify and correct NPS pollution.

Several communities within the Mona Lake Watershed joined those of the Muskegon Lake Watershed and the Lower Grand River Watershed to form the Muskegon Area Storm Water Committee (MASWC) in order to begin controlling direct discharges into the surface waters of the state. In 2004, the MASWC began coordination with the Mona Lake Watershed Council to develop the Mona Lake Watershed Management Plan (WMP). This WMP will provide the MASWC with the necessary information to implement recommendations to meet short-term objectives and long-term goals in accordance with the National Pollutant Discharge Elimination System (NPDES) Phase II Stormwater Program. 

V. SYNOPSIS OF DIFFERENT STUDIES
Name:
Feasibility Report on Water and Sewerage Facilities for the Greater Muskegon Metropolitan Area
Date:
January 1963

Author:
Clark, Daily, Dietz & Associates
Contracted by:
Muskegon Area Economic Planning and Development Association
Description:
The purpose of this report was to determine the feasibility of area-wide water service for certain portions of the Greater Muskegon Metropolitan area.  In addition, studies were made to determine the most desirable method of providing sewerage facilities for existing critical areas currently under consideration, including certain areas of Norton Township (now the City of Norton Shores) and Muskegon Township.

Name:
Preliminary Design Report of the Water Supply and Waste Water Disposal Systems

Date:
July 1965

Author:

Clark, Dietz, Painter & Associates
Contracted by:
Muskegon Area Water and Sewer Authority
Description:
The material presented in this report was concerned with the preliminary design of the water supply, treatment, transmission and distribution facilities for the area, and represents the results of engineering studies and evaluations, field surveys and investigations, analyses, calculations, and cost estimates pertaining to these facilities.  Subsequent reports were presented concerning the wastewater facilities and financials and managerial aspects of the sanitary facility project.

Name:
Water Supply Management Plan for Muskegon County
Date:

December 1969

Author:
Bauer Engineering, Inc.
Contracted by:
Muskegon County Board of Commissioners
Description:
The report provided direction for continuous coordination and management of water supply.  It provided an overview of the water supply management problem within Muskegon County by (1) delineating water supply needs in view of the present water resource and public attitudes, (2) identifying the major management issues, such as public supply expansion and the preservation of water quality, (3) delineating major alternative expansion schemes, and (4) proposing a directional framework.

Name:
Muskegon Metro Area Facility Plan, Volumes 1-3 for Wastewater Collection and Treatment

Date:

September 1976

Author:
Williams and Works

Contracted by:
Muskegon County Wastewater Management System

Description:
This report provided a facility plan for water pollution control in the Muskegon Metro Area.

Name:
Regional Water System Analysis Final Report and Final Report Phase 2

Date:
July 1996 and December 1997

Author:
Prein and Newhof

Contracted by:
Muskegon Economic Growth Alliance (MEGA)
Description:
This report contained the results of a feasibility study authorized by the Muskegon Economic Growth Alliance (MEGA).  The purpose of the study was to evaluate the feasibility of establishing a regional water agency for Muskegon County.  The intention was to provide for an adequate potable water supply to homes, businesses, and industries in Muskegon County as development and growth increased into the 21st century.  This report contained evaluations of the existing water supply systems, summaries of required renovation or replacement within the systems, and projections for expansion of the systems to supply a growing regional water system.  

Name:
Muskegon Economic Growth Alliance (MEGA) Regional Water System Analysis 

Date:
December 1997

Author:
Prein & Newhof

Contracted by:
Muskegon Economic Growth Alliance (MEGA)

Description:
The purpose of the report was to: Determine the “buy-out” values of the existing water production, transmission, pumping and storage system; determine the cost of a new water filtration plant; determine the costs to the units of government to buy-out and construct additional facilities to implement the regional water system.

Name:
Muskegon Township Sanitary Sewer Master Plan Update

Year:
August 1998

Author:
Johnson and Anderson

Contracted by:
Muskegon Township

Description:
This report was a sanitary sewer system master plan.

Name:
Muskegon County Wastewater Management System Whitehall-Montague System and Muskegon County Wastewater Management System Section 5(e) Engineering Audit

Date:
September 1998

Author:
Prein & Newhof

Contracted by:
Muskegon County

Description:
The service agreement between the County of Muskegon and the users of the Muskegon County Wastewater Management System requires the county to provide for an independent review of the operation of the Muskegon County Wastewater Management System on a biannual basis.  This report was for the years 1994, 1995, and 1996.

Name:
Egelston Township Water System Plan

Date:
November 1998

Author:
Prein & Newhof

Contracted by:
Egelston Township

Description:
The purpose of this report was to provide a long-range master plan for development of a municipal water system to serve the residents and business community in Egelston Township.  This report was especially important due to the growth experienced in the township in recent years.

      Name:

Muskegon County Wastewater Management System-

Whitehall-Montague Wastewater Treatment Facility
Date:
January 2001

Author:
Prein & Newhof

Contracted by:
Muskegon County Wastewater Management System

Description:
The purpose of this report was to prepare a preliminary engineering report to address upgrading the aging Muskegon County Wastewater Management System Whitehall-Montague Wastewater Treatment Facility.  The report shows that while the facility is meeting effluent limits, components are wearing out and improvements are needed.

Name:
Northside Water System Distribution Study

Date:
June 2001

Author:
Johnson and Anderson

Contracted by:
Muskegon County

Description:
This report was a Feasibility Study for the Northside Water System – pre Michigan’s Adventure. 
Name:
Muskegon County Wastewater Management System Northern Interceptor Sewer Route Study

Date:
July 2001

Author:
Prein & Newhof

Contracted by:
Muskegon County

Description:
This report followed a preliminary engineering report titled:  Whitehall-Montague System Improvements dated January 2001.  That report evaluated various necessary improvements to the Whitehall-Montague Wastewater Treatment Plant.  It concluded that it appeared to be more cost effective to construct a sewer flowing to the Metro System and abandon the Whitehall-Montague Wastewater Plant.  This report provided further detail regarding the proposed sewer.
Name:
Egelston Township Water System Analysis of Water Supply from Muskegon Heights

Date:
November 1998
Author:
Prein & Newhof

Contracted by:
Egelston Township

Description:
This report was an extension of the water system master plan prepared for Egelston Township in November 1998.  This report summarized an analysis of the Muskegon Heights/Norton Shores/Fruitport Charter Township Water System’s supply and transmission capabilities to provide water for the proposed water system in Egelston Township.  The combined distribution systems were analyzed using the future demands (year 2020) as described in the water system plan. 
Name:
Southside Water Distribution System Expansion Study
Date:
September 2002

Author:
Johnson and Anderson
Contracted by:
Muskegon Township Department of Public Works
Description:
This report was a Feasibility Study for the expansion of the Muskegon Township EastsideWater System
Name:
Project Plan:  Muskegon County Wastewater Management System
Date:
May 2004
Author:
Prein & Newhof

Contracted by:
Muskegon County Wastewater Management System

Description:
The purpose of this report was to develop a cost-effective solution for improving the existing county wastewater collection and treatment facilities, thereby reducing the sewer system overflows to surface water in Muskegon County.  The report presented the information necessary to evaluate the county wastewater collection system and wastewater treatment plant.  Alternatives were presented to rehabilitate or replace existing, aging pump stations as well as improve aging components at the Metro wastewater treatment facility.  This report also demonstrated the need for the proposed improvements and presents a clear systematic evaluation of the proposed alternatives.  It also demonstrated that the proposed measures represent the most cost-effective, environmentally sound, and reliable alternatives to the problems. 
Name:
Water Supply Alternatives Study

Date:
May 2004

Author:
Prein & Newhof

Contracted by:
White Lake Water Authority

Description:
This report studied the following situation:  The cities of Whitehall and Montague presently use groundwater as the water supply for each respective city.  Both cities have existing water demands that are close to or reaching their system firm capacities.  It is at this point that the state regulatory agency overseeing water supplies, the Michigan Department of Environmental Quality (MDEQ), requested that the communities begin planning to increase the capacities.  In order to alleviate the firm capacity concerns, a water main was constructed under the White River several years ago so that each city could supply the other with water under emergency conditions.  However, the MDEQ had indicated more recently that this is still not enough.  Both cities have begun a search for new well locations and each have encountered difficulties in siting a new well for various reasons including:  the lack of available land within city  limits, contamination of groundwater resources from industrial sources, and limited quantities to supply a municipal well.
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