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INTRODUCTION 
 
During the past seventy years Silver Lake has experienced significant 
development with approximately 500 homes and cottages, seven 
campgrounds, hotels, local businesses and has one of the busiest state 
parks in Michigan.  The surrounding area is agricultural.  The lake itself is 
only 672 acres with a maximum depth of 20 feet and average depth of 13 
feet.  This has all added up to excess nutrients entering the lake 
negatively affecting the overall water quality. 
 
Nearly forty years ago, in 1979, Kraft Engineering conducted the first 
Silver Lake sewer study.  Since that time, several additional sewer studies 
have been conducted.  All to no avail, since sewers still have not been 
installed at Silver Lake. 
 
In 2012, Silver Lake experienced excessive algae blooms and on August 
24, 2012, thousands of fish died in the lake.  This led to a major scientific 
evaluation conducted by the U.S. Geological Society (USGS) and Grand 
Valley State University (GVSU) from 2013-2015.  The results and 
simulations conducted as part of this study stated the conversion of all 
onsite septic treatment to sewers would result in an improvement in the 
lake trophic status from eutrophic to mesotrophic.  The study also 
concluded that if changes are not made the situation will worsen. 
 
In addition to sewers, there is also a need to address removing nutrients 
coming into Silver Lake from tributaries as well as the lake itself.  In 
addition to sewers, there are also discussions regarding possible water 
filtration and aeration. 
 
As a follow-up to the USGS/GVSU study, Golden Township applied for and 
received a grant from USDA: Rural Development to conduct a pre-
engineering study for installing sewers at Silver Lake.  The preliminary 
engineering study is being conducted by Prein & Newhof, an engineering 

firm that specializes in waste water treatment located in Muskegon.  
Working along with Prein & Newhof is Larry Stephens who has been 
designing a possible private sewer system for Craig Cihak (Craig’s Cruisers 
& Jellystone Campground).  This preliminary engineering study is looking 
at two options.  One option which is a more traditional gravity system 
and the second is what is called a STEP system.  Both are explained later 
in this document. 
 
Sewers are expensive and each year they are becoming more costly.  The 
last sewer study was done in 2004, thirteen years ago.  Cost is a major 
deterrent.   We also recognize that doing nothing doesn’t get us where 
we need to be.  The financial section of this document discusses possible 
funding scenarios.  Doing this job alone is not likely to be feasible.  No 
decisions have been made and no guarantees have been received, but 
we will be exploring some combination of federal, state and local sources. 
 
We encourage you to keep an open mind; this is a work in progress.  We 
wanted to have this community dialogue before the preliminary 
engineering study is completed and prior to end of the summer vacation. 
 
 
Carl Fuehring   William DeJong 
Supervisor   President 
Golden Township  Friends of Silver Lake 
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USGS/GVSU DIAGNOSTIC EVALUATION 

Excerpts taken from USGS final report. 

Silver Lake is a 672-acre inland lake located in Oceana County, Michigan, 
and is a major tourist destination due to its proximity to Lake Michigan 
and the surrounding outdoor recreational opportunities. In recent 
years, Silver Lake exhibited patterns of high phosphorus 
concentrations, elevated chloro- phyll a concentrations, and nuisance 
algal blooms. Previous studies conducted indicated that Silver Lake was 
experiencing advanced eutrophication and more frequent algal blooms 
in recent years. As a result, the Silver Lake Improvement Board (SLIB) 
concluded that a detailed interpretive study was necessary. The U.S. 
Geological Survey (USGS), in cooperation with the Silver Lake 
Improvement Board and in collaboration with the Annis Water 
Resources Institute (AWRI) of Grand Valley State University, designed a 
study to assess the hydrologic and nutrient inputs to Silver Lake, as well 
as identify the conditions that affect the nutrient chemistry and 
production of algal blooms in the lake. This information can inform 
water-resource managers in developing various management 
strategies to prevent or reduce the occurrence of future algal blooms. 
 
USGS and AWRI scientists collected data from November 2012 to 
December 2014 to provide information for future management 
decisions for Silver Lake. Silver Lake can be classified as a polymictic 
(well mixed) lake with a residence time of approximately 223 days. 
 
On an annual basis, the primary contributor of water to Silver Lake is 
Hunter Creek, at 52.2 percent. Other water sources include 
groundwater (30.6 percent), direct precipitation (10.3 percent), the 
tributary at the State Park (4.1 percent), and the tributary at North 
Shore Drive (2.8 percent). During the spring season, Hunter Creek is 
the dominant source (62.6 percent) of water to the lake; however, in 

the summer the primary contributor of water to the lake becomes 
groundwater (43.7 percent). In the fall, both Hunter Creek and 
groundwater contribute similar proportions (42.8 and 36.5 percent, 
respectively) of the overall water budget and during winter Hunter 
Creek again becomes the dominant source (54.9 percent) of water to 
the lake. The primary component of water loss from Silver Lake is the 
outflow of water from Silver Lake via Silver Creek, which accounts for 
91.9 percent of all water leaving Silver Lake. The remaining 8.1 
percent is lost through evaporation. 
 
Study results indicated that Silver Lake is co-limited by both 
phosphorus and nitrogen, based on both the bioassay results and the 
nitrogen:phosphorus ratios in the lake. As a result, both phosphorus 
and nitrogen are deemed critical nutrients in the development of algal 
blooms and lake eutrophication. Although this colimitation indicates 
that both nitrogen and phosphorus are needed to produce excessive 
algal growth during the summer months, it does not indicate that both 
nutrients must be reduced to control algal blooms. Study results 
indicate that the largest controllable nutrient to Silver Lake is 
phosphorus. 
 
Based on the average total phosphorus and total nitrogen 
concentrations in Silver Lake and the U.S. Environmental Protection 
Agency (EPA) nutrient criteria recommendation for phosphorus and 
nitrogen, the lake is classified as eutrophic. 
 
Silver Lake also was classified as eutrophic using Carlson’s Trophic 
State Index (TSI) approximately 63 percent of the time (five sampling 
events), mesotrophic to slightly eutrophic approximately 25 percent 
of the time (two sampling events), and oligotrophic to slightly 
mesotrophic about 13 percent of the time (one sampling event). 
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The likely contribution of 
phosphorus and nitrogen from 
septic systems was computed by 
using a model for septic transport, 
because septic systems sited on the 
lakeshore could be important 
sources of the phosphorus and 
nitrogen observed in shallow 
groundwater.  
 
The major pathways of phosphorus 
to Silver Lake were groundwater 
(46.9 percent), followed by Hunter 
Creek (28.7 percent). However, 19.5 
to 73.7 percent of phosphorus in 
groundwater and 2.1 to 43.6 
percent of phosphorus in Hunter 
Creek is likely derived from septic 
loading, indicating that septic 
loading is the largest potentially 
controllable nutrient load modeled 
in this study.  
 
The major sources of nitrogen to Silver Lake were Hunter Creek (56.3 
percent), groundwater (24.9 percent), and atmospheric deposition (8.8 
percent).  
 
A scenario also was conducted using the BATHTUB model to simulate 
the conversion of septic to sewer and included a high, low, and medium 
(most likely) scenario for both phosphorus and nitrogen loading to 
Silver Lake. The BATHTUB model simulation indicated that the 
conversion of onsite septic treatment to sewers would result in an 

overall change in lake trophic status from eutrophic to mesotrophic, 
and greatly reduce the frequency of algal blooms and algal bloom 
intensity on Silver Lake. According to the BATHTUB model, the 
installation of a sewer system may eliminate the largest phosphorus 
load modeled in the study and thus improve the trophic status of Silver 
Lake. 
 
It is important to note that the reduction of the productivity in lakes by 
decreasing nutrient loading can be very effective; however, the rate at 
which the productivity of the lake will revert toward conditions existing 
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prior to increased loading is variable. In other words, it took time for 
Silver Lake to become eutrophic, and it will take time for the lake to 
begin to recover after phosphorus and nitrogen loading from the lake’s 
major nutrient sources is addressed. The local residents and 
businesses, as well as local government agencies, will need to 
determine the best management strategy or strategies to address the 
major nutrient contributions to Silver Lake. 

 
 A Summary of Nutrients 

 
Nutrients can come from natural sources such as eroding soils, 
decomposing plant material, and wildlife wastes; 
however, excess nutrients enter surface waters 
from point- source discharges (a discrete pipe) as 
well as nonpoint sources (overland runoff). 
 

“In Michigan, nutrient control has focused on 
phosphorus since the majority of surface waters are 
limited in this nutrient. Nitrogen reductions have 
been necessary when this nutrient was considered 
the limiting factor for plant productivity or has 
been the direct cause of water quality 
impairment”(Michigan Department of 
Environmental Quality, 2013). 

 

Phosphorus plays a major role in biological 
metabolism, and is an essential nutrient used by all 
organisms for the basic processes of life. Its natural 
source is the weathering and leaching of 
phosphate-rich geological formations. However, 
phosphorus is used extensively in agricultural and residential 

fertilizers, and is a component of domestic sewage (wastewater 
discharge, failing septic systems). Phosphorus also can enter the 
system through wet and dry atmospheric deposition, waterfowl 
feces, and plant decomposition. Phosphorus is considered a limiting 
nutrient in most Midwestern lakes, as phosphorus typically “limits” 
macrophyte and algal growth because it is less available for uptake 
than other nutrients, such as nitrogen (Wetzel, 1983).  Aquatic 
plants may struggle to grow in lakes with little to no phosphorus, 
but may grow rapidly in systems with excessive amounts of 
phosphorus. 
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Nitrogen 

All organisms require the nutrient nitrogen to 
live and grow; it is a building block of cellular 
proteins. Many of the same sources that 
contribute phosphorus to the system also 
contribute nitrogen, and nitrogen is a major 
nutrient that affects the productivity of fresh 
waters. The nitrogen cycle is a complex 
biochemical process in which nitrogen in 
various forms is altered by nitrogen fixation, 
assimilation, and denitrification. 

“Although nitrogen is abundant naturally 
in the environment, it is also introduced 
throughsewage and fertilizers. Some 
nitrate enters water from the atmosphere, 
which carries nitrogen- containing 
compounds derived from automobiles and 
other sources. Ammonia and organic 
nitrogen can enter water through sewage 
effluent and runoff from land where 
manure has been applied or stored” (U.S. 
Geological Survey, 2015b 
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SEARCH GRANT PROCESS AND TIMELINE 
 
As a follow-up of the USGS/GVSU diagnostic evaluation of Silver Lake, 
in August 2016 Golden Township applied to USDA: Rural Development 
for a pre-engineering grant.  Pre-engineering grants are given to assist 
communities in determining the scope and cost of implementing a 
community sewer system.  Also included in this work is an 
environmental review.  This grant for $30,000 was 
approved in February 2017. 
 
As part of the grant process, Prein & 
Newhof, a waste water engineering 
firm located in Muskegon, was 
selected to coordinate this work.   
 
During the past several years, Mr. 
Craig Cihak, who owns Craig’s 
Cruisers, Jellystone Campground 
and other local businesses 
has been in the process of 
developing a private sewer 
system.  Rather than duplicating efforts, 
it was decided to work cooperatively and consider both a 
traditional gravity sewer system and a system similar to what 
was being considered by Mr. Cihak. Larry Stephens, Mr. Cihak’s engineer, 
was added as sub-consultant to the Prein & Newhof team. 
 
The SEARCH Grant pre-engineering study is considering two options.  
One would be a conventional gravity sewer system similar to what most 
persons are familiar with when it comes to sewers.  The second system 
is called a STEP system which would still require septic tanks but rather 

than having a drain field, the effluent would be pumped to a treatment 
system.  There are various water treatment alternatives which are being 
examined including a more local lagoon system or pumping the effluent 
to the City of Hart treatment facilities. 
 
Data Collection & Analysis. For the past several months, 

Prein & Newhof and Stephens Consulting Services 
have been collecting data on cottages, 

campgrounds, hotels, state park and local 
businesses to determine where sewer 

lines might be built and the capacity 
needed.  They have also been 

developing estimated 
costs. 
 

This Community 
Dialogue is being held to gain 

community input prior to the end of the 
summer and prior to the submittal of the 

report to USDA: Rural Development. 
 

It is anticipated a Draft Report will be completed in September and 
reviewed by the Golden Township Board in October.  Once the 
report is submitted, likely in November or December, additional work 
will be needed to determine how this project might be financed and 
whether any grant assistance will be available. 
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FINANCIAL INFORMATION 
Sewers are expensive.  Preliminary estimates indicated that a sewer 
system for Silver Lake will cost in the range of $19-27m depending on 
which option is selected.  But like other infrastructure, sewers are built 
for the long term and are also financed over the long term.  Also, every 
year the cost of building a sewer system increases due to inflation. 
 
How a Silver Lake sewer project is financed is key to determining the 
feasibility of implementing the project.  In 2004 when the sewer system 
was last discussed, the cost was in the $15-20m range.  However, the 
financing available at the time was 5.5% over a period of 20 years which 
would require an assessment of a cottage property owner of 
approximately $1,000/year. Today the interest rates for sewer financing 
are down to approximately 3.5%.  Even at this rate, with the increased 
cost of building a sewer system this still comes to approximately 
$1,000/year. 
 
There are no guarantees in the discussion which follows. Recognizing the 
excessive cost to the property owner, we are researching alternatives to 
financing a sewer system.  $19-27m is a large amount even to 
organizations like the federal or state government. 
 
US Department of Agriculture: Rural Development has a wastewater 
funding program for rural low income and economically disadvantaged 
communities.  Since the population of Golden Township is less than 1800 
permanent residents and the area has a low income, this project could 
be eligible.   USDA Rural Development has a low interest loan program 
with an interest rate of approximately 2.5% over 40 years.  There is also 
the potential of receiving some grant funds which would reduce the 
overall cost.  With these types of initiatives, it may be possible to lower 
the cost to approximately $600 per cottage per year plus operating costs.  
There is no guarantee.  It is suggested that following the completion of 
the SEARCH Grant (preliminary engineering study) an application should 
be submitted to USDA Rural Development for financial assistance. 

 

 
 
In developing a sewer system there is a formula that is used to determine 
the cost for a homeowner/cottage versus a campground or a business.  
The government has established what is called an REU. The Residential 
Equivalent Unit (REU) is the unit of measurement used for establishing 
sewer rates for users. One home equals one REU; whereas businesses 
and campgrounds have multiple REUs. Some could be billed for upwards 
of 75 REUs. 
 
Silver Lake State Park is one of the most popular state parks in Michigan 
with over 800,000 visitor days per year.  Silver Lake is one of the main 
economic engines of Oceana County.  Following the submittal of the 
SEARCH Grant report, it is also suggested that we lobby the State of 
Michigan for assistance.  Again, no guarantees. 
 
Operating Costs 
 
In addition to the cost of constructing a sewer system is the cost of 
operating the system.  These costs will vary based on the type of sewer 
system selected (See Sewer Options).  The typically cost is $20-30 per 
month.   
 
 
 
 
 

Type of Financing
*Approximate Annual Cost

Per Household
Conventional Municipal 
Financing

$1,000 + Operating cost

USDA: Water & Waste Disposal 
Loan & Grant Progrm $600 + Operating cost

*Rough Estimate

Oceana County
Monthly 

Operating Fees
Hart City $30
New Era Village $20
Walkerville Village $18
Shelby Village $22
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SEWER OPTIONS 
 
Two options for collection of wastewater generated from homes and 
businesses were evaluated.  These included gravity sewer and the Septic 
Tank Effluent Sewer (STEP) system.   

 

 

Wastewater collection with gravity sewers is often referred to as a 
conventional system as this type of system has been widely used in 
communities for many years.  Typically, eight-inch 
diameter and larger pipe is used to collect and carry 
wastewater.  The pipes are installed at a slope that is just 
enough to keep solids in the wastewater moving downhill 
without settling and causing a build-up in the pipe.  
Manholes are provided at approximately 400 foot intervals 
to provide access for cleaning and inspection.  In order to 
keep the sewers from getting too deep, pumping stations 
are needed at strategic locations to pump the wastewater 
uphill through a force main until the flow can again 
proceed by gravity.  Good design of gravity takes advantage 
of the natural slope of the land to keep sewers as shallow 
as possibly, which also keeps costs lower.  The pipes are 
typically at least five feet deep to keep the water in the 
pipes from freezing in the winter.  Pipes used in gravity 
systems today are much more water tight than in past 
decades, when joint and manholes were more subject to 
leakage during rain events and groundwater infiltration.  

For the Silver Lake area, gravity sewers can serve most of the area.  Three 
sewage pumping stations will be needed.  Each pumping station is 
typically equipped with at least two pumps so that if one is out of service, 
the other can be used to provide continuous service.  There are 
approximately 170 homes, especially along the lake, that are lower than 
the road.  Small, individual pumping stations are needed in these 
instances to pump the sewage up to the gravity collection sewer main. 

In most cases, easements are not required for gravity sewers as they are 
usually placed in the road right-of-way. Thus, the crossing of private 
property is minimized.   In order to limit restoration costs there may be 
some sewers constructed in easements however that would be 

Option A:  Gravity System 

Gravity system: Lateral from private residence or building to gravity sewer in the street. 
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determined during design.  The pipes are also typically placed in the 
middle of the road to allow connections from homes on both sides of the 
street.  While the road restoration is costly, new road surfaces are 
provided during the restoration process.   Laterals are the pipes installed 
from the sewer main to the home and are typically 4 to 6 inches in 
diameter.  There are no electrical components needed.  The portion of 
the lateral that is between the public right-of way and the home or 
building is owned and maintained by the property owner, but there is 
minimal maintenance needed. 

The cost to build a gravity system for the Silver Lake area is estimated to 
be approximately $22,000,000.  Operation and maintenance costs will be 
incurred for operating the three pumping stations, the 170 individual site 
pumps and general maintenance and repair as the system ages.  The 
annual operation and maintenance cost is estimated to be about 
$84,000. 

 

 

A Septic Tank Effluent Pump (STEP) sanitary sewer collection system is a 
low-pressure force main system that uses pumps and force mains. Each 
home or business is provided with a new septic tank and a pumping unit. 
Solids settle out in the septic tank and then the liquid is pumped to a 
common force main. The pumps require power from the house and a 
control panel mounted on the outside of the house. A pump unit consists 
of a holding tank, pump, and controls. Only the lid of the unit is exposed 
above the ground surface.  

Because the solids are settled in the septic tank, only the liquid is 
pumped.  The cost at the treatment plant can be lower due to removal of 

the solids and some of the organic materials. This can lower costs for the 
central treatment system.  The individual septic tanks will still need to be 
pumped at regular intervals and the solids properly disposed of.   Another 
consideration is the long force mains.  Because the wastewater tends to 
become anaerobic, or “septic,” oxidation and odor control may be 
needed at potential release spots such as air release valves. 

The cost of construction for a STEP system is typically lower than 
conventional gravity systems. Because the force main is small in 
diameter, it can be installed using a method called directional drilling. In 
contrast to the open-cut method, directional drilling bores and places the 
pipe under the ground surface without disturbing the land surface.  Open 
pits, which do disturb the surface, must be placed periodically to allow 
the boring process, however.  In general, directional drilling reduces the 
restoration costs associated with an open-cut method and helps to 
preserve landscaping and road pavement.  These force mains may not 
need to be as deep as gravity sewers.  Construction by trenching can also 
be cost effective for small diameter force mains. 

The on lot disturbance for the STEP consists of installation of the pipe, 
removal of the existing septic tank, and installation of new septic tank.  It 
can be difficult to provide the proper isolation distance from an on-site 
well, which in Michigan is required to be at least 50 feet. Because there 
are mechanical and electrical components at each residence or business, 
STEP systems require careful and consistent maintenance.   Based on 
initial estimates, there could be about 900 pumps to keep running in the 
Silver Lake area.  If future expansion of the system is desired, the 
estimated flows from the expanded area must be included in the original 
design calculations for the low-pressure force main.   

Option B:  STEP System 
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With a STEP system, the septic tank and pumping unit are placed next to 
the home. In this case, it will be necessary to obtain easements that allow 
access to the septic tanks, pumps, control panels, and force mains for 
proper system maintenance. 

The cost to build a STEP system is estimated to be approximately 
$15,000,000.  Operation and maintenance costs will be incurred for 
operating and maintaining the septic tanks and pumps.  As noted, there 
will be approximately 900 individual systems with pumps and septic 
tanks.  The pumps are estimated to last 15 to 20 years.  The septic tanks 
will need to be pumped out approximately every 5 to 6 years.  Due to the 
seasonal nature of many of the homes around Silver Lake, this 

replacement estimate and frequency may prove to be less.  The annual 
operation and maintenance cost is estimated to be $110,000. 

 

  

STEP System:  The septic tank with pumps is located on 
the private property. 
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Gravity Sewers STEP (Septic Tank Effluent Pumping) System

Description

Wastewater is collected from individual homes and businesses into a 
system of pipes that are 8 to 12-inch in diameter and are designed to flow 
by gravity.  Three pumping stations will be needed at strategic locations 
so sewers do not get too deep. Approximately 170 homes near the lake 
may need individual STEP system or grinder pumps as they may be too 
low for gravity.

Wastewater from homes and businesses is collected in an on-site septic 
tank where solids are settled.  The remaining liquid is then pumped into 
small diameter pipes which are pumped to a central pressurized sewer 
system ranging in pipe size from 4 to 8 inches. 

Construction

• Sewers 5 to 15 feet deep
• Open cut construction requires replacing most of road
• Dewatering in low areas adds cost
• New road surfaces will be present after construction in many locations

• Sewers at least 5 feet deep to prevent freezing
• Directional drilling of pipe reduces land disturbance
• Dewatering in low areas required for bore pits
• No new road surfaces - patches at bore pits only if needed

Access to Private 
Property

• Requires only lateral pipe to property line, no moving parts or electrical 
on site 
• Typically no easements are required
• Property Owner usually responsible for maintenance

• Requires septic tank, pump and control panel on lot
• Requires easement for construction and future maintenance
• System Owner usually responsible for maintenance

Treatment
• No treatment on site
• All wastewater sent to central treatment plant
• More treatment required at treatment plant

• 70 to 90% of solids removed on site in septic tank
• Some of the organic load removed with solids
• Reduction on site reduces treatment at central plant

Operation and 
Maintenance

• Three community pump stations require maintenance
• Three community pump stations use electricity for pumping
• Fewer pumps to maintain 
• No solids to remove

• Pumps required at all properties and require maintenance 
• Pumps and controls will need replacement on a 15 to 20 year cycle
• Septic tank inspection required on 2 to 3 year cycle
• Septic tank solids must be pumped out on 5 to 6 year cycle

Estimated Costs
• Capital cost approx. $22,000,000
• Annual system O & M costs approx. $84,000

• Capital cost approx. $15,000,000
• Annual system O & M costs approx. $110,000

Other

• Can be used during power outage if generator at community pumping 
stations
• Has built in storage
• More susceptible to inflow from rain events

• Less prone to inflow from rain events
• Has approximately 24 hour storage for power outages
• More difficult to maintain 50 foot isolation from well on small lots

*O&M = Operation and Maintenance

Silver Lake Area Wastewater Collection System

Considerations and Observations



SILVER LAKE   SEWER OPTIONS 2017 

 PAGE 14 

TREATMENT ALTERNATIVES 
 
Two alternatives for treatment of wastewater are being evaluated.  These 
include sending the wastewater to the City of Hart for treatment and 
constructing and operating a new treatment plant.   

City of Hart Treatment 

The City of Hart owns and operates a waste water treatment plant east 
of the city. This treatment plant is an aerated lagoon plant with land 
application ground water discharge.  A capacity analysis was completed 
on the plant, and it currently has sufficient capacity to receive the 
proposed flows of Golden Township.  Minor improvements would be 
required at the plant to pipe in the proposed force main and to install a 
meter. 

Wastewater from the proposed collection system (either Gravity System 
or STEP System) would enter a pump station.  This pump station would 
pump the wastewater via an 8 mile long 12” pipe to the City of Hart 
Treatment Plant.  The pipe as proposed would discharge directly to the 
plant thus not using any of the existing City of Hart collection system.  The 
pipe and pump station would be owned and operated by Golden 
Township alone.  This system would be sized such that it could handle 
both the current study area and Upper Silver Lake flows.  The City of Hart 
would treat and dispose of the wastewater and in turn charge a user rate 
to the township for the treatment. 

A long term contract would need to be negotiated and agreed upon by 
both entities to determine the user rate, how it is determined and what, 
if any, conditions there would be.  This contract would guarantee service 
to the township for the life of the contract.  Furthermore, the city will 

most likely require an initial connection fee be paid by the township.  This 
cost would have to be negotiated by both entities prior to construction 
of this option. 

The cost to build the force main to the City of Hart is estimated to be 
approximately $3,900,000 plus the connection cost.  If a STEP system is 
constructed there would be an additional $600,000 to construct the lift 
station.  Operation and maintenance costs will be incurred for operating 
the pumping station. The annual operation and maintenance cost is 
estimated to be about $40,000 plus the treatment rate charged by the 
City of Hart.  This pumping station is already figured into the construction 
costs and O&M costs of a Gravity System. 

 

Golden Township Treatment Plant 

Wastewater treatment plants come in many varieties.  The system 
considered for the Golden Township sewer is an aerated lagoon 
treatment plant with denitrification (removes nitrogen) through a mulch 
media filter.  Discharge of the effluent water would be through sand beds 
into the groundwater.    

Wastewater would enter the treatment plant via a pressurized force main 
and discharge into a lagoon/pond.   This pond would be aerated, meaning 
air would be diffused into the wastewater.  Aeration enhances the 
natural biological degradation and breakdown of organic matter in the 
wastewater. A chemical will be added to the wastewater to remove 
phosphorous.  The phosphorous will be settled out of the waste stream 
and will accumulate in the sludge at the bottom of the lagoons.  The 
wastewater will continue into other lagoons to settle out any remaining 
solids and then will pass through a filter media that will remove nitrogen.  
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After the nitrogen is removed, the effluent will be discharged into the 
ground water.  If a Gravity Collection System is used then an additional 
step would be added at the front end to remove the solids present in the 
wastewater.  

Treatment plants and the discharge of the effluent is regulated by the 
Michigan Department of Environmental Quality (MDEQ) and the 
Environmental Protection Agency.  The MDEQ issues Discharge Permits 
which outline what and how much phosphorus, nitrogen, and organic 
material can be in the effluent when it is discharged.  This tells the 
operator how much must be removed to meet those limits.  Permits must 
be renewed every 5 years and the limits can be revised if evidence exists 
that the environment cannot handle the loading.  If that were to happen, 
modifications to the plant or operations would be required.  Effluent 
must be sampled and tested weekly to verify that the limits are being met 
and reported to the MDEQ.  A Township employee with correct 
Operator’s License or a private firm could oversee the operation of the 
treatment plant.  In this case a private firm would be most likely. 

In addition to continual maintenance; such as lawn mowing, snow 
plowing and maintaining equipment, filter media will have to be replaced 
on a 10 to 20 year cycle and sludge will need to be removed on a 15 to 20 
year cycle.  

The cost of construction for a treatment plant for a STEP System is 
estimated at $4,341,000.  This would include construction of the plant, 
land costs, and engineering fees.  At this time a site has been identified 
for this plant and groundwater discharge.  The owner has expressed 
willingness to sell the property to the township.   Operation and 
maintenance costs will be incurred for operating and maintaining the 
treatment plant.  Included in the cost would be replacement of the filter 

media, replacement of pumps and aerators, removal of sludge, electrical 
expenses, operating expenses, and maintenance.  The annual operation 
and maintenance cost is estimated to be $120,000. 
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City of Hart Treatment Golden Township Treatment

Description

Wastewater is pumped to the City of Hart BioPure treatment plant 
with a single pumping station.  The City of Hart treats the waste 
and bills the Township based on agreed upon rates.

Wastewater is pumped to a Golden Township owned and operated 
treatment facility.  Wastewater will be treated in lagoons using aeration, 
chemical removal of phosphorus, denitrification through a mulch filter and 
followed by groundwater discharge.  Depending on collection system used 
solids removal may be required at the front end of the treatment system 
and the lagoons may need to be larger. 

Construction

• Forcemain 5 ft. deep to prevent freezing installed with 
Horizontal Direction Drill Technology
• Meters would be installed at the BioPure plant to record flow

• Construction of several lagoons/ponds with piping and pumps connecting 
the different lagoons
• Small building to house chemical feed equipment, controls, and air 
blowers
• Separate site with sand beds for groundwater discharge

Operation and 
Maintenance

• Single pump station to maintain with weekly visits
• Single pump station electrical costs
• No State required monitoring, discharge requirements, and 
discharge permit renewals to be completed by Golden Township

• Weekly monitoring and sampling of discharge including analysis to verify 
State discharge limits are being met. 
• Maintenance of pumps, maintaining site.
• Requires replacement of mulch on a 10 to 20 year cycle
• Requires removal of sludge on a 15 to 20 year cycle              
• Renewal of discharge permit on a 5 year cycle

Estimated Costs

• Capital cost approx. $3,900,000 + Hart Connection Fee (based on 
using gravity system for collection)                                 • Capital cost 
approx. $4,500,000 + Hart Connection Fee (based on using STEP 
system for collection)
• Annual system O & M costs approx. $40,000 + Hart Treatment 
costs (TBD)

• Capital cost approx. $4,350,000 (based on using STEP system for collection)
• Annual system O & M costs approx. $120,000

Other

• Requires long term contract with the City of Hart
• Golden Township would only need to run a collection system 
and not take on responsibility and liability of a treatment plant.
• Force main would be designed such that it would have built in 
capacity for Upper Silver Lake.      
• Effluent leaves Silver Lake watershed 

• The township owns the system and makes all the decisions
• Township is responsible for any violations of the discharge permit and will 
be required to make corrective action if process is not working correctly.
• Will require moderate expansion for Upper Silver Lake           
• Effluent remains in Silver Lake watershed

*O&M = Operation and Maintenance

Silver Lake Area Wastewater Treatment System

Considerations and Observations
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PHASING 
 

The focus of the SEARCH Grant has been the pre-engineering required for 
developing a sewer system for the Silver Lake community.  There has 
been some discussion of creating the sewer system in phases with the 
first phase servicing the Silver Lake “downtown” and then expanding the 
system around Silver Lake in phases.   

If the implementation were to be phased, consideration must be given to 
how later connections are made and charged. 

In consideration of possible grant funds, we are not certain whether 
federal and state grant programs would consider funding a partial 
system.  At the same time, this may be a lower cost short-term solution. 

 

 

 

 


	Excerpts taken from USGS final report.
	A Summary of Nutrients
	Nutrients can come from natural sources such as eroding soils, decomposing plant material, and wildlife wastes; however, excess nutrients enter surface waters from point- source discharges (a discrete pipe) as well as nonpoint sources (overland runoff).


