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Introduction and Executive Summary 
Allegan Township’s Miner Lake Preliminary Engineering Report (PER) was prepared to fulfill the project 
planning requirements of the United States Department of Agriculture (USDA), Rural Development, Rural 
Utilities Service – Water and Wastewater Programs. This report will provide the basis for evaluation of the 
Township’s proposed wastewater system construction for funding from the Water and Wastewater Loan 
and Grant program.  
 
The format for this PER was selected to match Rural Development RUS Bulletin 1780-2. This report 
includes a summary of wastewater issues within the service area, a 20-year projection of the population to 
be served, and identification and screening of the principal alternatives necessary to meet the current and 
future wastewater needs of the service area. It also presents projected user costs for financing the selected 
alternative. 
 
The scope of the project plan includes a summary of the existing water quality issues within the  
Township’s service area, projection of population served within the next twenty years, screening, and 
identifying principal alternatives to meet the future wastewater needs of the service area and to evaluate 
the environmental impacts in both the long and short term on a selected alternative.  
 
The project plan also presents projected user costs for financing the selected alternative and a review of 
the public participation and public comments solicited by the Township on the selected alternative. 

 

Project Background 
In 2007, Allegan Township hired Fleis & VandenBrink Engineering, Inc. (F&V) to prepare a sewer feasibility 
study for the Miner Lake area. This study culminated in a Clean Water Revolving Fund (SRF) Project Plan 
report. The study was presented to the Township Board and Lake Association, including explanation of the 
four options for providing sewer service around the lake and their associated costs. A “straw poll” was taken 
by landowners in the service area and the project was shelved due to a perceived lack of majority in favor 
of moving forward with the project.  

 
Since 2007, there has been a shift in demographics of the area, and several properties have changed 
ownership. While historically most property owners were full-time West Michigan residents, recently 
properties have been purchased as vacation homes and the area has become more seasonal. As described 
in this PER, many of the existing onsite septic systems are aging, do not conform to current onsite septic 
codes, and require frequent maintenance and pumping. Because of the challenges associated with the 
existing aging and non-conforming onsite septic systems around the lake, residents approached the Miner 
Lake Property Association (MLPA) and Allegan Township in 2021 with a renewed interest in pursuing a 
public wastewater system.  
 
As discussed in the public outreach section of this PER, The MLPA has actively sought public input 
regarding the potential of constructing a public wastewater system including conducting public meetings 
and maintaining a sewer information page on the MLPA website. Homeowner surveys have also been 
conducted by MLPA which indicate strong support from residents for a public wastewater system.  
 
In response to the renewed interest in a public wastewater system, Allegan Township hired F&V to revisit 
and update the original Project Plan including the following: 
 Review existing historical data and project documentation 
 Update service area and properties within 
 Confirm prior alternatives are still viable and identify any new alternatives 
 Provide updated preliminary cost estimates 
 Identify current funding alternatives 
 
The 2022 update to the 2007 project plan was completed in April 2022 and presented to Allegan Township 
and the MLPA. The response to the update was positive and at the June 6, 2022 board meeting, Allegan 
Township approved F&V to move forward with a funding application to the USDA Rural Development 
Program.  PRELIMINARY DRAFT

11/23/2022



Allegan Township Miner Lake | Preliminary Engineering Report | October 2022 
Page 2 

 

851210 - Allegan Township Miner Lake PER 

 

A. Project Planning Area 
1. Location 
Miner Lake is located approximately three miles northeast of the City of Allegan and is a 325-acre 
surface water body approximately 1.5 miles in length and less than one mile in width. There are 
approximately 229 single family homes in the study area. An MDNR public access is located on 
the southern shore at the western end of the lake just north of 120th Avenue. A general location 
map is shown in Figure 1 below. 

 

 
Figure 1. General Project Location 

 
The study area for the Project Plan is the entire area around Miner Lake in Sections 11, 12, 13, 
and 14 of Allegan Township. The study area was defined in the SRF project plan completed in 
2007 and was updated as a part of this PER. The service area consists of the developed land 
immediately adjacent to the lake as well as properties in close proximity to the lake.  
 
The existing land use surrounding Miner Lake consists of both full-time and seasonal single-family 
residential homes; there is no commercial/industrial land use within the study area. It is estimated 
that approximately 60% of the homes are full-time residents. There are no Township or County 
parks in the service area. 
 
In general, the sewer collection system is expected to be installed within existing road rights-of-
way, easements, or purchased property.  Based on conversations with the MLPA, amendments to 
existing private road easements to allow for utility construction and/or securing several utility 
easements may be required. Construction of sewer will have limited impact on areas that have not 
been previously disturbed by construction activities and directional drilling installation methods will 
minimize disturbance to nearby land uses, waterbodies, or wetlands.  

 
2. Historic Environmental Concerns 
Since 1998, a number of projects have been implemented on Miner Lake under the direction of the 
Miner Lake Improvement Board. Key components of the current improvement project include 

Project Location 
Source: Google Maps 
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aquatic plant control, water quality monitoring, a recreational carrying capacity analysis, information 
dissemination, and watershed management. A brief summary of project activities is provided below, 
and a complete copy of the 2006 Water Quality Monitoring Report is included in Appendix E. 
 
Aquatic Plant Control 
Plant control efforts in Miner Lake have focused on the control of the nuisance exotic plant Eurasian 
milfoil (Myriophyllum spicatum) with a tiny insect known as the milfoil weevil (Euhrychiopsis 
lecontei). Weevils were stocked in the lake in the years 1998 through 2001 and again in 2003. In 
total, 36,500 weevils have been stocked in Miner Lake. The populations of Eurasian milfoil and the 
milfoil weevils naturally cycle up and down. When the weevils deplete their food (i.e., the milfoil 
plants), the weevil population itself will decline. As the milfoil population increases and more food 
becomes available, then the weevil’s population will also increase. The most recent survey of 
aquatic plants in Miner Lake conducted by biologists from Progressive AE in September 2005 found 
that a majority of the Eurasian milfoil present in the lake were damaged by weevils. However, five 
relatively small areas had apparent healthy (undamaged) Eurasian milfoil populations and should 
be evaluated for possible weevil stockings in the future. It is proposed that during 2006, these areas 
be closely monitored to gauge weevil damage and if necessary, a weevil stocking evaluation should 
be coordinated with EnviroScience (the weevil supplier) to determine the need for future stocking. 
In addition to Eurasian milfoil, Miner Lake contains a healthy diversity of native plants including 
several pondweeds, wild celery, coontail, and water stargrass. 
 
Water Quality Monitoring 
Progressive AE collecting water quality data on Miner Lake periodically since 1996. Overall, Miner 
Lake exhibits good water quality. However, over the years, phosphorus levels in Miner Lake have 
hovered around 20 parts per billion, a level known as the “eutrophic threshold.” Once phosphorus 
exceeds the eutrophic threshold, lakes begin to show signs of nutrient enrichment with increased 
plant and algae growth.  
 
Recreational Carrying Capacity Study 
The carrying capacity study of Miner Lake provided an estimate of how many boats could be 
operated on the lake without compromising safe recreational use and/or environmental quality. 
Based in part on the results of the study, Allegan Township adopted an ordinance that regulates 
access to the lake by back lots. The ordinance will help to stem boating pressure on the lake from 
back lot development that may occur around the lake in the future.  
 
Information Dissemination  
Information on the lake improvement project and practices to improve water quality have been 
disseminated to all lake residents through newsletters and meetings. Topics covered have included 
wetland protection, lakeside lawn care, greenbelt landscaping, septic system maintenance, boating 
safety, fertilizer controls, and lake water quality.  
 
Watershed Management 
A primary focus on the watershed management element of the project has been agricultural drains 
that flow into the lake. In general, these drains have very low flow, therefore do not carry a large 
volume of water into the lake. However, at times, phosphorus content can be high. The lake board 
has met with representatives of the U.S. Department of Agriculture, county soil conservation district 
staff, area farmers, and completed a field inventory of both the Steffens and Setter drains. The 
MLPA investigated the feasibility of establishing an in-line sedimentation basin on the Steffens  
Drain just upstream of the lake as a means of trapping sediments that could otherwise be carried 
to the lake.  
 
3. Environmental Resources Present 
Per the RUS Project Planning Guide, an Environmental Review (ER) is required for PERs 
associated with funding applications. An ER for the project site was completed in the fall of 2022. 
The detailed report is provided in Appendix G. 
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There are four drains that are tributary to the lake. The Steffens-Setter Drain enters the lake at the 
northwestern corner just south of 121st Ave; the Thompson Drain enters at the western end; the 
Wall Drain enters at the northeastern corner just south of 122nd Ave; and the Bentley Drain enters 
at the eastern end of the lake. Miner Creek, the controlled outlet of Miner Lake, begins at the 
southeast corner of the lake and flows south through Otsego Township and eventually discharges 
into the Kalamazoo River. Lake levels are maintained and controlled by the Allegan County Drain 
Commission. 

 
4. Growth Areas and Population Trends 
The majority of the land use surrounding Miner Lake is zoned R-2, Low-Density Residential District. 
Out of the 307 parcels within the service area, approximately 229 are currently developed with 
single-family homes/cottages.  An additional 26 parcels are currently developed with secondary 
buildings (garages, etc.) that do not require sanitary service. A copy of the Township’s official 
zoning map is shown in Figure 8. The minimum lot size for lots not served by public water and 
sewer in Zone R-2 is 15,000 square feet with a minimum width of 100 feet. Lakefront lots are 
required to have a rear yard of not less than 50 feet in width. 
 
The Township had adopted an “anti-funneling” ordinance that prohibits easements/private access 
to “back lots” around the lake which will have an impact on future development around Miner Lake. 
 
The east side of the lake has remained undeveloped most likely due to unsuitable soils and high 
groundwater conditions that would prohibit the cost of constructing on-site systems to meet current 
Allegan County Sanitary Regulations. The Miner Lake Association, in conjunction with a local 
foundation, is in the process of pledging funds so that this land area around the entire east side of 
the lake can be purchased and would be preserved for future conservation and recreational use. 
This land is zoned agricultural based on current Township zoning. 
 
Future development trends in the study area will most likely be adjacent to lakefront properties and 
would be limited to areas that can support on-site wastewater systems. Vacant platted lots are 
currently available in the northern sections in Bay View and Crystal Cove Drive areas, along with 
larger parcels south of Kateras Drive and 120th Avenue in the southern sections of the study area. 
 
Table 1 summarizes the Township’s past and projected population trends based on data from the 
U.S. Census Bureau. From year 2000 to 2020, the population increased by 0.74% annually. This 
value was used to estimate a 20-year projected population in 2043. 

 
Table 1. Allegan Twp. Population 

Year Population 

2000 4,050 

2010 4,406 

2020 4,689 

2023 4,794* 

2033 5,161* 

2043 5,556* 

*Estimate based on 0.74% annual growth 
 

Table 2 summarizes the current and projected population of the Miner Lake service area. The 
current population was estimated based on the number of existing single-family homes in the 
service area and, per Census data, Allegan Township’s 2.52 persons per household. The projected 
population was estimated by applying the aforementioned 0.74% annual growth rate. The current 
population is estimated at 577 and the 20-year projected population is estimated at 669. An 
estimated ultimate population of 708 would be reached if each of the remaining 52 vacant parcels 
within the service area were to be developed with a single-family home. 
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Table 2. Miner Lake Service Area Population 

Year Population 

2023 577* 

2033 621** 

2043 669** 

Ultimate 708* 

*Estimate based on 2.52 persons per household 
**Estimate based on 0.74% annual growth 

 

B. Existing Facilities 
1. Location Map 
The City of Allegan’s Wastewater Treatment Facility (WWTF) is the closest municipal facility to 
Miner Lake and is approximately 1.7 miles west and 2.3 miles south of the service area. A map of 
the feasibility study area and Allegan’s WWTF is included as Figure 1 of Appendix A. 

 
2. History 
There are no public sewers or public wastewater treatment systems currently serving the study 
area and residents rely on private septic systems. Due to the density of the lots on Miner Lake in 
the service area, high groundwater, heavy soils, and proximity to Miner Lake, the potential for septic 
system failure with accompanying lake and groundwater contamination has increasingly become a 
concern of Miner Lake residents. 
 
Water supply is not a problem in the study area; however, shallow wells and wells adjacent to non-
conforming septic systems are vulnerable to contamination.  
 

3. Description 
Existing Onsite Septic Systems 
Wastewater treatment in the study area is currently provided by on-site wastewater systems such 
as septic tank/drainfield or dry well systems, elevated mound systems, or holding tanks for pump 
and haul operations. Health Department records indicate that since 1970, approximately 34% of 
homes in the service area have been permitted for new on-site treatment systems or replacement 
of existing systems. High groundwater levels, unsuitable soils for adequate on-site treatment, and 
small lot sizes characterize site conditions as not favorable for long-term on-site wastewater 
treatment in the study area.  
 
Much of the soil surrounding Miner Lake consists of various types of mucks and silt loams, which 
are poorly drained, as defined by a USDA Natural Resources Conservation Service (NRCS) Web 
Soil Survey of the service area. Additionally, the depth to groundwater around the lake is shallow. 
Low porosity and shallow depth to groundwater do not allow for proper filtration and treatment of 
septic tank effluent. The NRCS rating of “Very Limited” describes the soils as unfavorable for 
absorption and treatment of septic tank effluent.  
 
While septic tank systems can be effective in removing solids and providing partial treatment to 
residential sewage before discharge, drain fields can only provide a limited amount of phosphorous 
and nitrate treatment, and essentially no advanced treatment. 
 
As previously discussed, approximately 75% of parcels are already developed around the lake, 
and future wastewater flows will be impacted as full-time residences are converted to seasonal 
cottages requiring upgraded or expanded on-site wastewater facilities due to higher peaks in water 
use associated with seasonal household occupancy. 
 
A review of the Allegan County Health Department permit records was conducted for the area 
surrounding Miner Lake. The data goes back to the early 1970’s. No records are available prior to 
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1970. The Health Department data is summarized in Table 1 below and records are included in 
Appendix E for reference. 
 
  
     Table 1 – summary of Health Department Records 

Category 
Top Half of Lake Bottom Half of Lake Total 

Total Percentage Total  Percentage Total Percentage 
Total Permits 51 100% 47 100% 98 100% 
New Home 28 55% 30 64% 58 59% 
Existing Home 23 45% 17 36% 40 41% 
Mound System 14 27% 6 13% 20 20% 
Drywell System 5 10% 4 9% 9 9% 
Trench System 1 2% 4 9% 5 5% 
Holding Tank 4 8% 3 6% 7 7% 
Denied Permit 1 2% 0 0% 1 1% 
Pumps Required 16 31% 13 28% 29 30% 
Specialized Systems 35 69% 35 74% 70 71% 
Replacement Issues 3 6% 3 6% 6 6% 
Well Variance 4 8% 6 13% 10 10% 
Lake Variance 2 4% 6 13% 8 8% 
Other Variances 1 2% 4 9% 5 5% 
* Note: The data above reflects information gathered for the study area.  Permits for homes not reflected in this table are 
either not available or the septic systems have not been permitted. 

 
Public Wastewater Treatment and Collection System 
The City of Allegan has the closest, publicly owned, and centralized treatment facility in the area.  
The City of Allegan has indicated the existing collection system and wastewater treatment facility 
have adequate capacity to accommodate wastewater flows from the proposed Miner Lake system.   
 
The Township and City have entered into a “Utility Services Agreement” on May 23, 2005 which 
has been updated and executed on ____, 20__.   The Utility Services Agreement details the 
services and rate structure for existing Township sewer customers serviced by the City of Allegan.  
The Utility Services Agreement will also serve as the agreement for Miner Lake sewer customers 
if connected to the City of Allegan system.  A copy of the current agreement is included in Appendix 
F. 
 
There are no industrial facilities in the service area that would require industrial pretreatment 
considerations.  
 
4. Condition of Existing Facilities 
A letter from the Allegan County Health Department is provided in Appendix D, and outlines the 
Department’s support for a municipal sewage disposal system to serve Miner Lake in Allegan 
Township. Over the last thirty years, the Department has “struggled” to find solutions for on-site 
systems due to poor soil conditions and small lot sizes, which have limited remodeling and also 
required the use of pump and haul facilities as a last resort treatment option. The Health 
Department has denied on-site sewage disposal systems for approximately 35 vacant parcels for 
residential homes, largely due to the limitations stated above. The Department also notes that the 
transition from full-time homes to seasonal cottages puts an additional burden on the existing on-
site systems that may not have been built to current sanitary regulation standards, which would 
have a direct impact on the nutrient loading to Miner Lake, the recreational use of the lake, and 
would potentially impact private wells in the service area. 
 
Reviewing the summary in Table 1 above, there were 98 total permit records available for review. 
Of the total, 59% were for new construction and 41% were for replacement of existing on-site 
systems. Out of the total permit records, 20% were for required mound systems to provide the 

Pending negotiations between Allegan
Township and the City of Allegan
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necessary 4-foot separation between the drain tile and the seasonal high groundwater level. Nine 
percent of the permits were for dry wells, 1% where the permit was denied, and 18% of the permits 
required a distance variance from the owners’ or neighbors’ private well or a variance from the 
required distance of the septic tank/drainfield from the lake. Of the total permit records reviewed, 
almost half required either a mound system, dry wells, or a variance in order for the new 
construction or replacement on-site system to be permitted by the Allegan County Health 
Department. 
 
With approximately 257 existing residences around the lake, this means that 57% have no Health 
Department record of the size and construction of the existing on-site system. Based on the soils 
and high groundwater conditions in the service area, it is reasonable to assume that almost all of 
the existing on-site systems may need replacement within the next 20 years based on the average 
expected life of an absorption/dry well system component. 
 
Figure 2 shows the location of the existing mound systems currently operating in the service area 
based on a windshield survey. Mound systems have been used in many of the areas around Miner 
Lake in situations where high ground water and poor soils do not permit the use of a standard drain 
field. The Allegan County Health Department acknowledges that many of the existing mound 
systems have been undersized since the lots are typically not large enough to support the size of 
the system that should be used in these areas. 
 
In many of these locations, a six-foot high mound with a footprint of approximately 13,900 square 
feet would be necessary to provide a 2- to 3-bedroom home with a 1,000 square foot drain bed 
with 1 on 4 slopes and a 42-foot minimum berm. This system would take up almost all of the 
minimum lot size currently allowed by zoning restrictions; even before isolation distances are 
considered. The minimum lot size is 15,000 square feet, and many lots in this area are smaller than 
this. 
 
An area must be set aside to provide for a replacement system, meeting the size requirements of 
the original system and meeting isolation distances. The replacement system must have an 
isolation of 15 feet from the original drainfield or dry well. 
 
The disposal area and reserve area must not be under a driveway, pavement, material stockpile, 
or building. These areas must be located on the property being served unless otherwise permitted. 
Dry wells are allowed in areas where there is a protected water supply, and the soil has a stabilized 
percolation rate of 10 minutes/inch or less. As a last resort, pump and haul facilities are allowed for 
existing structures and prohibited for new construction. The only exception to the new construction 
restriction is on a temporary basis of less than six months while a community or public system is 
being constructed. 
 
Figure 7 graphically shows the required isolation distances based on the minimum lot size and 
setbacks according to the Township’s R-2 zoning district and shows the minimum areas required 
to meet current Allegan County Sanitary Regulations for on-site wastewater systems.  
 
A majority of the smaller lots around Miner Lake could not meet these new sanitary regulations due 
to lot size and required reserve area for a mound system and/or future drainfield area. The private 
wells are approximately 140 feet deep in the area protected by a 30-foot clay layer and would most 
likely be isolated from any impacts from properly operated or overloaded on-site wastewater 
systems. This would only be true as long as the existing private well was adequately grouted and 
installed according to current Michigan Department of Public Health well instruction guidelines for 
private wells. 
 
Appendix E contains records of nitrate concentrations from the limited well sampling conducted by 
the Health Department. All of the nitrate concentrations are well below current EGLE action levels. 
 
Figure 9 is a USDA NRCS Web Soil Survey map, which detail the soil types, septic tank absorption 
field ratings, and depth to groundwater of the service area. As shown in Figure 9, the eastern 
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shoreline of Miner Lake is characterized by soils of type “5” (Houghton muck), “7” (Palms muck), 
“65” (Cohoctah silt loam), and “67” (Martisco muck). The southern shoreline is characterized by 
soils of type “12B” (Ockley loam), “41B” (Blount silt loam), and “45” (Pewamo silt loam). The 
northern shoreline is characterized by soils of type “6” (Adrian muck), “12C” (Ockley loam), “22A” 
(Matherton loam), and “30” (Colwood silt loam). The mucks, silt loams, and Matherton and Colwood 
loams are characterized as somewhat poorly drained to very poorly drained and are not acceptable 
for septic tank absorption operations. The Ockley loams are characterized as well drained but are 
still not acceptable for septic tanks due to seepage of the bottom layer and slow water movement. 
 
Figure 10 displays the depth to water table below seasonal high-water conditions throughout the 
service area. The red areas represent a depth to water table of approximately 0-0.8 feet, the orange 
areas represent 0.8-1.6 feet, the yellow areas represent 1.6-3.3 feet, and the blue areas represent 
greater than 6.6 feet. Based on this depth to water table map, in addition to the existing systems 
already constructed as mound systems as shown in Figure 2, it is reasonable to assume that a 
majority of on-site systems that will need to be replaced over the next 20-30 years will most likely 
require an elevated drainfield or mound system. Almost all replacement systems could not be 
permitted under the current Allegan County Sanitary Regulations. 
 
Figure 11 illustrates the extent to which the soils throughout the service area are limited by the soil 
features that affect the use of the soils as septic tank absorption fields. Only that part of the soil 
between depths of 24 and 60 inches is evaluated, and the ratings are based on the soil properties 
that affect absorption of the effluent, construction and maintenance of the system, and public 
health. The soils throughout the entire service area are rated as “very limited”, which indicates that 
the soils have one or more features that are unfavorable for use as septic tank absorption fields. 
The limitations generally cannot be overcome without major soil reclamation, special design, or 
expensive installation procedures. Poor performance and high maintenance can be expected. 
 
Financial Status 
There are no public wastewater collection or treatment systems in the study area, therefore, no 
existing debts or reserve funds are in place related to wastewater systems. 
 

C. Need for Project 
1. Health, Sanitation, and Security 
Nitrate, phosphorous, pathogens, and other contaminants are present in significant concentrations 
in on-site septic systems. Conventional septic tank and absorption field systems are capable, when 
operated and designed properly, to remove many household pollutants, including bacteria. These 
systems, however, do not provide significant nutrient removal of nitrogen and phosphorous 
compounds. This issue is further exacerbated by seasonal use and density of the systems around 
Miner Lake. The nutrients from septic systems are carried via the effluent into the groundwater. 
Groundwater, being the lake’s primary source of water, transports these nutrients to the lake which 
leads to degrading water quality. The high density of residential development impedes the soil’s 
treatment ability with the high nutrient loading. Further, these nutrients pose a health and safety 
issue for shallow private water supply wells located between the lake and any septic systems.  
 
Excessive nitrate levels in drinking water can cause methemoglobinemia in infants and pregnancy 
complications for women. This condition is usually found in areas with sandy, fast percolating soils. 
Nitrates have not been a problem in the Miner Lake area, as there have been no recorded 
incidences with the Allegan County Health Department of nitrates above the State limit of 10 mg/L 
in drinking water. 
 
Nitrogen and phosphorus, as nutrients, are vital for aquatic plant growth. An increase of these 
nutrients in surface waters, especially lakes, can lead to eutrophication of the water body, 
stimulating the growth of algae and other aquatic plants which results in the depletion of dissolved 
oxygen in the water. 
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Since agriculture plays a major role in the economy of Allegan County, and since Miner Lake is 
largely surrounded by agricultural land use, the drains that flow into the lake have been and will 
continue to be a significant source of nutrient loading from agricultural runoff. It is difficult to predict 
the impact of future algae and weed growth on the lake if the on-site systems were eliminated, 
since nutrients have been building up in the lake for so many years. Reducing the nutrient input by 
removing on-site septic systems will have a positive impact but quantifying the magnitude of the 
impact is very difficult. 

 
Lake water quality tests by Progressive AE were conducted between 1996 and 2004. These tests 
generally indicated that phosphorous levels are seasonally elevated. The report recommended that 
Miner Lake residents reduce their use of fertilizers containing phosphorous and properly maintain 
their septic systems to decrease phosphorous inputs into the lake. Water clarity was moderate, 
and chlorophyll concentrations were generally low. The report also indicated that high 
concentrations of phosphorous and fecal coliform bacteria were present in the inlet streams to 
Miner Lake, although the overall effect of these contributions is limited by low stream water flows. 

 
The extent of the effect of septic systems on the water quality of Miner Lake is not quantifiable. 
Some of the tests may indicate the presence of sewage in the lakes, although much more 
comprehensive testing would be required to determine its extent. Based upon the limited testing 
completed, there have not been any alarming levels of sewage indicators. The soils and high 
groundwater in this area place a limitation on the lifespan and effectiveness of septic systems.  

 
Homeowners in this area should be aware that poor septic maintenance can cause significant and 
irreversible damage to the lake’s overall quality. Since reversing the eutrophication process of lakes 
this size is not possible, slowing it by limiting the phosphorous and nitrogen input is critical since 
the lake has already reached a eutrophic state. 

 
2. Future Environment without Proposed Project 
Without sanitary sewage collection and treatment, the area will continue to experience issues with 
isolation distances to wells, surface waters, and neighboring properties as development continues 
or existing systems fail and require replacement. As drain fields require replacement and isolation 
distance cannot be maintained, variances from septic codes will be required, expensive on-site 
treatment may be required, or development will not be possible. Miner Lake will continue to suffer 
from nutrient loading and result in a steady and prolonged decline in water quality. Eventually, this 
will result in loss of recreation opportunities, tourism, property values, and economic decline to the 
area. 

 

3. Public Engagement 
 

Completed Public Outreach: 
1) Local Association Meetings – The Miner Lake Property Owners Association (MLPOA) 

holds meetings every spring and fall for Miner Lake residents to stay informed and voice 
their opinions on matters relating to the lake. The proposed sewer project has been 
regularly discussed at these meetings. 
 

2) Allegan Township Board Meetings – The Allegan Township Board of Appeals holds 
public meetings every other month. The Board hears and decides on appeals which deviate 
from the Township's Zoning ordinance. Its authority includes site plan review, appeal of 
planned unit development, special land use decisions, and granting of variances. 
 

3) Website Updates – The MLPOA maintains a website where Miner Lake residents can 
access resources and information on Miner Lake issues and events. A portion of the 
website (www.sewer.minerlake.com) is dedicated to providing updated facts and 
information on the proposed sewer project. The website lists the cons of the continued use 
of failing septic systems and the pros of the proposed sewer system. It also addresses 
common questions about the sewer such as property concerns and the project’s cost and 
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timeline. A link to F&V’s May 2022 Sewer Feasibility Study is provided, as well as how 
residents can get involved in the decision-making process. 

 

D. Collection System Alternatives 
The proposed alternatives were developed and evaluated on their ability to meet Allegan 
Township’s goals regarding the health, safety, and environmental concerns of the region. 
 
Project objectives include: 
 Protect surface water and environmental resources critical to the area 
 Develop a solution that is modest in scope and cost, and supported by those involved 
 Provide reliable wastewater service (collection and treatment) to the customers 
 
The Study Area includes areas with high groundwater and poorly-drained soils, which poses 
challenges for each alternative. 
 
Five collection system alternatives have been developed and evaluated for this study: 

A. No Action (required to be evaluated) 
B. Optimizing Performance of Existing Systems 
C. Gravity System 
D. Low-Pressure Grinder Pump System 
E. Low-Pressure STEP System 

 
A. No Action 
The No Action alternative consists of the continued use of on-site wastewater treatment systems 
around Miner Lake. As detailed in the review of the Health Department Permit records and the 
Department staff’s experience in trying to work with the residents around the lake to meet current 
sanitary code regulations, the continued use of absorption beds in very limited soils and in areas 
of high seasonal groundwater is not conducive to long-term use of on-site systems. 
 
It is anticipated that based on the number of existing mound systems already built, the replacement 
of absorption systems will most likely also require an elevated mound system in the future. Several 
lots will not have adequate space to construct an elevated mound absorption system to meet 
current County standards based on the existing soil types and limited lot size. 

 
Clustering homes into small systems that pump wastewater to combined off-site absorption or 
disposal areas away from the lake and on higher ground may be required to provide adequate 
absorption bed capacity for continued wastewater treatment. This method would still be difficult 
due to the soil and groundwater conditions in the immediate areas beyond the lake front properties. 
 
Any future replacements or upgrades of on-site systems would most likely involve construction of 
elevated mound systems. Several replacement systems would need to be constructed on lots that 
do not have adequate space for a properly sized and constructed mound system. Any new 
construction will be prohibited in areas that cannot meet current sanitary regulations since a pump 
and haul system will not be permitted on those parcels that cannot meet current regulations. Those 
systems on the current pump and haul operations will continue to incur high maintenance and 
disposal costs and are operating on a wastewater treatment system that is not recommended as a 
long-term solution.  

 
The owners of the individual on-site systems will have continued treatment costs and septic system 
maintenance upgrade and/or replacement costs. The number of pump and haul sites will increase 
as existing absorption beds/dry wells fail after they reach their useful life and limited and undersized 
mound systems cannot be constructed on small lots.  

 
The cost associated with the No Action alternative is difficult to quantify, as it largely consists of 
naturally variable indirect costs in the form of environmental degradation and potential impacts to 
residents’ health. 
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The No Action alternative will result in continued degradation of Miner Lake’s water quality. Further, 
as the water quality decreases, the lake’s economic value to the region would also decrease, 
resulting in decreased property values and commerce. Concerns regarding septic discharges into 
aquifers shared with shallow drinking water wells would also not be addressed. 

 
Without an improved wastewater collection and treatment system, water quality issues within the 
service area will be exacerbated by increased loadings of sewage constituents as existing on-site 
systems age and fail. Many of the replacement absorption systems required in the future with the 
failing systems will not be able to be constructed according to current Allegan County Sanitary 
Regulations. 

 
The No Action alternative does not meet the project objectives and will not be further evaluated as 
a principal alternative. 
 
B. Optimizing Performance of Existing Systems  
Optimizing the performance of the existing septic/drainfield systems would not be feasible on many 
of the existing parcels surrounding the lake. Much of the service area has a seasonal high 
groundwater table within 2 feet of the ground surface. An effective septic/drainfield treatment 
system would most likely involve installing onsite advanced treatment systems which are costly to 
construct and maintain. Advanced treatment systems also typically require a certified operator to 
maintain and operate the system. There is very limited or no available land on many parcels to 
construct advanced treatment systems or allocate space for replacement drainfield areas. Many 
properties within the project area do not have land available to accommodate a new or upgraded 
septic system and/or drain field. Required isolation distances from water wells further constrains 
optimization efforts of these systems, especially on small lots. 
 
In the event that advanced treatment systems could not be constructed, holding tanks and pump 
and haul operations are typically the only remaining option. Pump and haul operations are costly, 
subject to leaking or overflowing tanks, and are not economically feasible during periods of high 
use.  
 
Optimizing the performance of the existing facilities is neither an effective nor implementable 
alternate. This alternative does not meet the project objectives and will not be further evaluated as 
a principal alternative. 
 
C. Gravity System 
Description 
This alternative would consist of a conventional gravity sewer collection system utilizing 8-inch or 
larger diameter pipe to convey wastewater. The sewers would be installed at the minimum slope 
required to maintain sufficient sewage flow velocities and to prevent the deposition of solids. 
Manholes would be constructed at periodic intervals for access, cleaning, and inspection. Lift 
stations would be utilized throughout the collection system where the sewer becomes too deep, 
and sewage would be pumped uphill to another part of the collection system to continue flowing by 
gravity. Two ultimate downstream lift stations would collect all sewage and pump it to the City of 
Allegan’s wastewater collection system to be treated at the WWTF. 
 
Conventional gravity sewers could serve most of the homes in the service area. Some homes, 
however, are at lower elevations relative to the roadway and would have service leads that are 
lower than the gravity sewer, especially if a basement or walk-out level requires sewer service. In 
these instances, the homeowner would be responsible for providing a pump to lift the sewage up 
to the gravity sewer elevation. 
 
The conventional gravity sewer system would require lift stations in several locations throughout 
the collection system. Each station would consist of two underground chambers and an above-

PRELIMINARY DRAFT
11/23/2022



Allegan Township Miner Lake | Preliminary Engineering Report | October 2022 
Page 12 

 

851210 - Allegan Township Miner Lake PER 

ground electrical panel. The total area required for each station would be approximately 20×30 feet. 
Landscaping would be provided to screen the station.  
 
The preliminary layout of the conventional gravity sewer system contains eleven lift stations – six 
on the north side of the lake and five on the south side. Two of the eleven lift stations would serve 
as ultimate downstream lift stations for the north and south sides of the lake. They would be located 
towards the western end of the lake; one on Lake Dr and one on Haas Dr. The forcemain from the 
main lift stations would be constructed west along 120th Ave, south along 28th St, west along 118th 
Ave, then south along 30th St where it would discharge into the City of Allegan’s existing wastewater 
collection system at the northern City limits. The forcemain route is shown in Figure 5. Several 
cleanouts would be installed at regular intervals along the length of the forcemain, and air release 
valves would be installed at high points. 
 
Due to the long length and detention time that sewage will spend inside the forcemain to the City’s 
collection and treatment facilities, chemical addition equipment would be installed at the two main 
lift stations, which would inject chemicals into the sewage to control odors and sulfide formation. 
 
This type of system relies on the slope of the pipe to carry wastewater, so the depth of the sewer 
can be an issue, especially in areas around Miner Lake with high groundwater. Costs for 
dewatering, trench undercutting, and sand backfill are included in the capital construction costs due 
to the poor soil conditions and narrow roadway construction, which result in greater installation and 
restoration costs. 
 
The gravity collection system would consist of approximately: 

 4.04 miles of gravity sewer; 
 62 manholes; 
 40 grinder pump systems for homes below road elevation; 
 11 pump stations; and 
 7.30 miles of forcemain. 

 
Design Criteria 
Guidelines established in the Recommended Standards for Wastewater Facilities were used to 
design the preliminary wastewater collection system. The collection system was designed so that 
the maximum flow conditions based on the service area’s ultimate projected population would be 
accommodated. 
 
Map 
See Figure 3 in Appendix A for the preliminary gravity collection system layout. 
 
Environmental Impacts/Land Requirements 
The gravity collection system would be constructed in existing public road rights-of-way wherever 
possible. Additional purchased property or easements would be necessary for locating lift stations 
and forcemains required to serve the gravity sections of the collection system. 
 
Open cut installation of gravity sewers can be disruptive and may involve staging of excavated 
soils, dewatering, pavement removal and restoration, and may temporarily impact property access 
during construction. 
 
It can be difficult to install gravity sewer within areas of wetlands or floodplains, as it is not typically 
possible to meet construction tolerances and regulatory requirements while directional drilling 
gravity sewer. 
 
Potential Construction Issues 

 Dewatering costs can be unpredictable 
 Trenching operations with gravity pipe are disruptive and require expensive surface 

restoration and pavement replacement 
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 Locating existing discharge lines to homes for gravity connection can be difficult, 
especially homes with multiple discharge locations 

 Construction of multiple duplex submersible pumping stations requires shoring and 
dewatering for deep excavations 

 Duplex submersible pumping stations require easements or property acquisition 
 
Sustainability 
Conventional gravity systems are the least complicated form of collection system to operate in the 
long term. Low-pressure systems require more maintenance, pumping costs, and equipment, 
however they can be less expensive than constructing a series of larger pump stations. 
 
Cost Estimates 
The capital cost of this alternative is estimated at $27,480,000 and the annual operations, 
maintenance, and replacement (OM&R) cost is estimated at $133,000. A detailed breakdown of 
estimated costs is provided in Table 2 of Appendix C. 
 
Advantages 

 Minimal maintenance required to keep system functioning. 
 Future expansion of system is relatively easy. 
 Ease of operation with a limited utility staff. 
 Contractors are plentiful and well versed in construction of gravity sewers. 

 
Disadvantages 

 Higher construction costs due to deeper trenching required for proper pipe sloping, and 
additional dewatering as a result of deeper trenches. 

 Higher material costs due to larger diameter and longer length of pipe required to construct 
the system. 

 Several intermediate lift stations required throughout the system to overcome terrain 
constraints. 

 Chemical addition required at each lift station for odor and corrosion control. 
 Some homes would require pumping systems due to elevation relative to road. 
 Lower seasonal flows during the winter would allow some solids to settle in the gravity 

mains, which is expected to increase the cleaning and maintenance required to prevent 
clogging and backups in the system. 

 Possibility for infiltration/inflow as gravity sewer ages, leading to higher O/M costs. 
 
D. Low-Pressure Grinder Pump System  
Description 
This alternative would utilize a single grinder pump at each home in the service area, or dual pumps 
for two or more homes combined. The home’s wastewater would be ground up and pumped into a 
common network of low-pressure forcemain, typically no more than 4 inches in diameter. 
Collectively, the pumps would convey the wastewater through the collection system to a single 
downstream lift station located at the western end of Miner Lake. Several cleanouts would be 
installed at regular intervals throughout the system, and air release valves would be installed at 
high points. Corrosion and odor control chemicals would be added to the wastewater at the lift 
station before being pumped through a primary forcemain, following the same path proposed in the 
gravity system alternative. The forcemain would discharge into the City of Allegan’s wastewater 
collection system at the northern City limits and the wastewater would then be treated at Allegan’s 
WWTF. 
 
Pressure sewer systems are easier to install than gravity systems because smaller pipes are 
installed at shallower depths. The pressure sewer lines would be installed by directional drilling 
both on the private property and the public road right-of-way, which reduces restoration costs and 
construction impacts to adjacent properties. Eliminating duplex submersible lift stations removes 
costly and highly critical pumps, and land requirements. Construction of conventional gravity sewer 
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would require significant dewatering, whereas the only dewatering required to install the grinder 
system would be for the small pits dug for each grinder station. With this type of system, the existing 
septic tanks are abandoned and/or removed.  
 
Due to the high seasonality of the system, low flows are expected during off season times. Lower 
flows result in reduced cycling of grinder pump stations, and also reduce flushing velocity in 
pressure mains. Additional cleaning and maintenance of the grinder stations and low-pressure 
mains would be expected to prevent clogging and backups in the system. Maintaining the pump 
cutter blades and grinder pumps along with electrical and mechanical maintenance also causes 
the grinder pump system to have a higher operation and maintenance cost than the STEP system. 
 
The low-pressure grinder collection system would consist of approximately: 

 229 grinder systems; 
 6.25 miles of low-pressure forcemain; 
 1 pump station; and 
 3.28 miles of forcemain. 

 
Design Criteria 
Guidelines established in the Recommended Standards for Wastewater Facilities were used to 
design the preliminary wastewater collection system. The collection system was designed so that 
the maximum flow conditions based on the service area’s ultimate projected population would be 
accommodated. 
 
Map 
See Figure 4 in Appendix A for the preliminary low-pressure collection system layout. 
 
Environmental Impacts/Land Requirements 
The low-pressure collection system would be constructed in existing public road rights-of-way 
wherever possible. Additional purchased property or easements would be necessary for locating 
some forcemains in addition to potentially amending existing private road easements to allow 
construction of utilities. Because directional drilling creates less of an impact than open cut 
methods, smaller easements and less use of existing property would be required. Surface 
disruption would be much less than what would be required for installation of gravity sewers. 
Directionally drilling under wetlands and waterways would limit environmental impacts. 
 
Potential Construction Issues 
Due to the high groundwater table, dewatering for installation of grinder stations would be required. 
However, it is expected that this would require much less effort than installing STEP tanks or gravity 
sewer in high groundwater locations. 
 
Grinder pumps require a connection to the home’s electrical service. In some cases, older homes 
may require an upgrade to 240V electrical service to power the grinder pump. More homes are 
expected to require these upgrades compared to the STEP system alternative, which only requires 
120V electrical service. 
 
Sustainability 
In the event of a power outage, those homes without generators would not be able to run their 
private wells for water use, or their grinder pumps for wastewater disposal. Since grinder systems 
have minimal storage capacity, residents would not be able to use any emergency water inside 
their homes without causing a sewage backup. Those residents who wish to power their well and 
grinder pump during a power outage may need to purchase a generator capable of supplying 240V. 
 
Because the collection system is not gravity-driven, the low-pressure forcemains only need to be 
installed just below the frost line, or about 5-6 feet below the ground surface. Construction of the 
collection system would be completed by horizontal directional drilling, which minimizes surface 
disturbance and environmental impacts. These construction methods also reduce the need for 
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dewatering. The collective pumping power of each residence’s grinder system eliminates the need 
for several large lift stations throughout the collection system, which also reduces construction 
disturbances. 
 
The large number of grinder pumps increases the overall complexity of the collection system and 
the number of potential points of failure. The grinder pumps have a shorter lifespan than STEP 
pumps, and they are more costly to repair or replace. 
 
Cost Estimates 
The capital cost of this alternative is estimated at $14,4790,00 and the annual operations, 
maintenance, and replacement (OM&R) cost is estimated at $219,000. A detailed breakdown of 
estimated costs is provided in Table 2 of Appendix C. 
 
Advantages 

 Grinder stations are generally smaller and require less area for installation, which is less 
disruptive to private property  

 The location of grinder stations on private property is flexible, allowing them to be placed 
in areas that minimize disruption and accommodate future plans of residents 

 Grinder systems pump solids so pumping of storage tanks is not required 
 Low-pressure systems allow for easier and shallower installation via directional drill 

methods and shallower trenching 

 A low-pressure system is easily expandable for future needs 
 
Disadvantages 

 Each service will have an on-site grinder station, which will require maintenance of pumps 
and cutter blades 

 Higher operations and maintenance costs than STEP systems 
 Grinder pumps have a 10-year anticipated life span and are more costly to replace 
 Grinder pumps require 240-volt electrical systems, which may require more upgrades to 

homeowner’s electrical systems. 
 Due to the high seasonality of the system, low flows are expected during off season times. 

Lower flows result in less cycling times of grinder pump stations, and also reduce flushing 
velocity in pressure mains. Additional cleaning and maintenance of the grinder stations and 
low-pressure mains would be expected to prevent plugging and backups in the system. 

 
E. Low-Pressure STEP System  
Description 
This alternative would consist of each residence in the service area utilizing a septic tank effluent 
pumping (STEP) system that discharges into a common network of small diameter low-pressure 
forcemain. Collectively, the pumps would convey the effluent through the collection system to a 
single downstream lift station located at the western end of Miner Lake. Several cleanouts would 
be installed at regular intervals throughout the system, and air release valves would be installed at 
high points. The primary forcemain from the lift station would follow the same path proposed in the 
previous alternatives. The forcemain would discharge into the City of Allegan’s wastewater 
collection system at the northern City limits and the wastewater would then be treated at Allegan’s 
WWTF. The solids in residents’ septic tanks would need to be regularly removed every 7-10 years 
and hauled to the WWTF for disposal and further treatment. 
 
Pressure sewer systems are easier to install than gravity systems because smaller pipes are 
installed at shallower depths. The pressure sewer lines would be installed by directional drilling 
both on the private property and the public road right-of-way, which reduces restoration costs and 
construction impacts to adjacent properties. Eliminating duplex submersible lift stations removes 
costly and highly critical pumps, and land requirements. Since solids are retained in the individual 
tanks on each property, STEP systems require maintenance and cleaning less frequently than 
gravity and grinder pump systems that convey solids. Pumping the effluent without solids also 
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reduces the pumping effort required, which saves energy. Based on a system wide average of a 7-
year solids removal frequency of the STEP tanks, the operation and maintenance costs for the 
STEP system are less than a gravity system or grinder pump system.  
 
The low-pressure STEP collection system would consist of approximately: 

 229 STEP systems; 
 6.25 miles of low-pressure forcemain; 
 1 pump station; and 
 3.28 miles of forcemain. 

 
Design Criteria 
Guidelines established in the Recommended Standards for Wastewater Facilities were used to 
design the preliminary wastewater collection system. The collection system was designed so that 
the maximum flow conditions based on the service area’s ultimate projected population would be 
accommodated. 
 
Map 
See Figure 4 in Appendix A for the preliminary low-pressure collection system layout. 
 
Environmental Impacts/Land Requirements 
The low-pressure collection system would be constructed in existing public road rights-of-way 
wherever possible. Additional purchased property or easements would be necessary for locating 
some forcemains. Because directional drilling creates less of an impact than open cut methods, 
smaller easements and less use of existing property would be required. Surface disruption would 
be much less than what would be required for installation of gravity sewers. Directionally drilling 
under wetlands and waterways would limit environmental impacts. 
 
Potential Construction Issues 
Locating STEP systems on small lots may be difficult and may require removal of the existing septic 
system for placement. On-lot construction activities would require coordination with property 
owners. In locations where lots are very small, existing tanks may need to be removed and new 
STEP tanks replaced in the same location, which may result in disruption of sewer service for a 
short time. 
 
Due to the high groundwater table, dewatering for installation of STEP tanks would be required. 
However, it is expected that this would require much less effort than installing gravity sewer in high 
groundwater locations. 
 
STEP systems require a connection to the home’s electrical service. In some cases, older homes 
may require an upgrade to 120V electrical service to power the STEP pump. Fewer of these 
upgrades, however, are expected to be needed compared to a system composed of grinder pumps, 
which require 240V electrical service. 
 
Sustainability 
A STEP system consists of an underground water-tight storage tank with a low-flow, high-head 
pump that only pumps out the effluent. Pumping the effluent without solids reduces the pumping 
effort required, which reduces energy consumption. Because solids are retained in the individual 
tanks on each property, the pumps and low-pressure forcemains require cleaning less frequently 
than systems that convey solids, which reduces the system’s operation and maintenance costs. 
Additionally, smaller diameter pipes can be used since solids are not conveyed. 
 
In the event of a power outage, those homes without generators would not be able to run their 
private wells for water use, which in turn would not require the STEP pump to be operational. Even 
so, the STEP tank can provide storage for any emergency water that may be used. Those homes 
with generators that are able to power their water well would most likely be able to power their 
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STEP pump as well. This significantly reduces the risk of a potential storage tank overflow or 
backup due to a power outage. 
 
Because the collection system is not gravity-driven, the low-pressure forcemains only need to be 
installed just below the frost line, or about 5-6 feet below the ground surface. Construction of the 
collection system would be completed by horizontal directional drilling, which minimizes surface 
disturbance and environmental impacts. These construction methods also reduce the need for 
dewatering. The collective pumping power of each residence’s STEP system eliminates the need 
for several large lift stations throughout the collection system, which also reduces construction 
disturbances. 
 
The large number of STEP systems, each requiring a pump and electrical control panel, increases 
the overall complexity of the collection system and the number of potential points of failure. 
Fortunately, the control panels are basic, and the pumps have a higher lifespan than grinder pumps 
or larger submersible pumps, and all electrical and pumping components can be replaced relatively 
easily and inexpensively. 
 
Cost Estimates 
The capital cost of this alternative is estimated at $14,138,000 and the annual operations, 
maintenance, and replacement (OM&R) cost is estimated at $65.000. A detailed breakdown of 
estimated costs is provided in Table 3 of Appendix C. 
 
Advantages 

 Low-pressure systems allow for easier installation via directional drilling methods and 
shallower trenching 

 Directional drilling reduces dewatering costs and environmental impacts over open 
trenching methods 

 A low-pressure system is easily expandable for future needs 
 Because solids are kept onsite, a STEP system is better suited for seasonal applications 

than gravity or grinder systems where flows fluctuate, and solids can accumulate during 
low-flow periods  

 There is less potential for odor and corrosion issues with a STEP system  
 Maintenance required for STEP system pumps and mains is much less than that of a 

grinder pump system or gravity collection system, as solids are not pumped or conveyed 
through the pumps and sewers 

 The location of STEP systems on private property is flexible, allowing tanks to be placed 
in areas that would minimize disturbance and accommodate future plans of property 
owners 

 STEP pumps have up to a 20-year lifespan 
 STEP pumps are cost effective to replace and repair 

 
Disadvantages 

 Each service will have an onsite STEP system, which will require maintenance of pumps, 
controls, and electrical components  

 Locating STEP system tanks on some lots may be difficult, especially where isolation 
distances are not currently met 

 STEP tanks require periodic removal of solids  
 STEP systems require an electrical connection, which may require an electrical service 

upgrade in some locations 
 
A summary of the collection system alternatives is provided below in Table 3. 
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Table 3. Collection System Alternatives 
 

 

E. Treatment System Alternatives 
The proposed alternatives were developed and evaluated on their ability to meet Allegan 
Township’s goals regarding the health, safety, and environmental concerns of the region. 
 
Project objectives include: 

Alternative Advantages Disadvantages 

No Action 
 No initial monetary cost 
 No construction related environmental 

impacts 

 Does not protect Miner Lake water 
quality 

 Does not protect public health and 
safety 

 No replacement of existing septic 
systems that are failing or 
underperforming  

 As systems fail, costly advanced 
treatment or holding tanks would be 
required 

Optimize 
Performance 

of Existing 
Systems 

 Limited construction related 
environmental impacts 

 Limited availability of land on small 
parcels 

 Advanced treatment is costly to install, 
operate, and maintain  

 No economy of scale for construction 
costs 

 Isolation distance issues can limit 
options and require variances  

Gravity 
System 

 Protects Miner Lake water quality 
 Protects public health and safety 

 Many duplex pumping stations to 
maintain 

 Chemical feed system required to 
mitigate odor and corrosion 

 Most environmentally disruptive 
 Most initial private party impact 
 Highest capital cost 

Low-
Pressure 
Grinder 
System 

 Protects Miner Lake water quality 
 Protects public health and safety 
 Directional drilling limits environmental 

impacts 
 Low-pressure system is easily 

expandable for future needs 
 Smallest footprint on private land 

allows flexibility of installation location 
 Storage tank pumping is not required 

 Chemical feed system required to 
mitigate odor and corrosion 

 Minimal storage capacity during power 
outages 

 Requires 240V electrical service 
 Highest OM&R costs 

Low-
Pressure 

STEP 
System 

 Protects Miner Lake water quality 
 Protects public health and safety 
 Directional drilling limits environmental 

impacts 
 Low-pressure system is easily 

expandable for future needs 
 Storage capacity during power outage 
 Better suited to serve seasonal areas 
 Lowest capital cost 
 Lowest OM&R costs 

 Largest footprint on private land 
 Storage tank pumping is required 
 Requires most effort to coordinate with 

homeowners 
 Requires 120V electrical service 
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 Protect surface water and environmental resources critical to the area 
 Develop a solution that is modest in scope and cost, and supported by those involved 
 Provide reliable wastewater service (collection and treatment) to the customers 

 
Four treatment system alternatives have been developed and evaluated for this study: 

A. No Action (required to be evaluated) 
B. Community Drainfield Treatment System 
C. Lagoon Treatment System 
D. Regionalization with the City of Allegan 

 
A. No Action 
Under the No Action alternative, no wastewater treatment would be provided to the service area. 
Miner Lake residents would continue to depend upon maintaining their existing septic systems for 
wastewater disposal. 
 
This alternative does not address any of the issues stemming from the area’s poorly drained soils, 
limited lot sizes, or discharge of untreated or partially treated wastewater due to septic systems 
reaching the end of their service life. The No Action alternative does not address the Township’s 
needs or meet the project objectives and will not be further evaluated as a principal alternative. 
 
B. Community Drainfield Treatment System 
A Community Drainfield Treatment System is considered a decentralized treatment system. 
Decentralized wastewater treatment systems, frequently referred to as “Alternative Systems” or 
“Innovative Systems” are characterized as collection and treatment of wastewater close to the 
source of the wastewater or at designated locations based around the population center. 
Decentralized wastewater systems can significantly reduce the wastewater collection system’s cost 
when the treatment system and disposal areas can be located in close proximity to the populations. 
A significant disadvantage of decentralized systems is that the locations and quantity of complex 
systems are multiplied and spread across the area. 
 
When considering decentralized systems, the analysis must consider all three components of any 
comprehensive wastewater evaluation, including collection/conveyance, treatment, and 
discharge/polishing. Further, the evaluation of decentralized systems must consider the loss of 
economy-of-scale that has been demonstrated to exist as wastewater systems are constructed at 
smaller sizes. To date, the vast majority of decentralized systems have been constructed at the 
lowest (poorest) economies-of-scale and therefore, typically result in higher final costs to the users. 
 
For the Miner Lake service area, two community drainfield treatment systems would be 
constructed, one to serve the north side of the lake and one to serve the south side. The systems 
would need to be located at least one-half to one mile away from the lake to avoid disrupting 
wetland areas and to obtain a large enough area away from populated areas that provides the 
necessary site conditions for the drainfield treatment systems. A major consideration of 
decentralized treatment facilities is evaluation of soil types and identification of prime agricultural 
land use surrounding the service area. 
 
After reviewing aerial photography and USGS soil maps and data of Miner Lake and the 
surrounding area, it was determined that areas with adequate soils to support the community 
drainfield systems are very limited. In addition, a preliminary evaluation indicates that the reduction 
of the population served by decentralized systems due to splitting Miner Lake into two service areas 
would not financially overcome the loss of economy-of-scale. 
 
Due to cost issues and the lack of suitable soils surrounding the Miner Lake area, this alternative 
will not be further evaluated as a principal alternative. 
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C. Lagoon Treatment System 
This alternative would involve constructing an independent Township treatment facility that would 
utilize PVC lined lagoons on top of a “native” compacted clay liner. Storage lagoons and an aeration 
pond with aeration equipment would be constructed as part of the treatment facility. The facility 
would either utilize surface/groundwater discharge or surface water discharge. 
Surface/groundwater discharge would utilize spray irrigation on Township crops and on leased 
farmland already in production. Surface water discharge would utilize an outfall structure that 
discharges into Miner Creek or into the Kalamazoo River. The treatment facility is assumed to be 
within a 2.5-mile radius of the Miner Lake service area and would require 90 acres of land. 
 
A preliminary evaluation ruled out the groundwater discharge option. The USGS soil data for the 
Miner Lake area shows there is a lack of adequate soils in the area to make groundwater discharge 
viable. In addition, discharge to crops is not viable due to the City of Allegan’s Wellhead Protection 
Plan. The City has a 10-year municipal wellhead protection area, shown in Figure 6, that projects 
out towards the Miner Lake service area. Any treatment facility and surface discharge would need 
to be located outside of this 10-year wellhead protection area and east of the groundwater flow 
divide identified as the “Dorr Channel Outwash Deposit,” to protect the head. Due to these 
circumstances, groundwater discharge is not a viable option.  
 
A preliminary evaluation has also ruled out the surface water discharge option. Miner Creek is a 
low flow waterway and it is projected that stringent effluent limits would be required to discharge 
into the creek. A lagoon system would most likely be incapable of producing effluent that complies 
with the permit required to discharge into the creek, so a mechanical plant with tertiary treatment 
would be needed. A mechanical plant would be expensive to build and operate and does not meet 
the goals of the Township. 
 
Surface discharge to the Kalamazoo River is projected to require less stringent effluent limits, as 
the river is a high flow waterway. A lagoon treatment system would be capable of meeting the 
projected effluent requirements to discharge into the river. However, this would involve constructing 
a forcemain from the treatment plant to the river. The distance required for the forcemain to reach 
the river is similar to the distance required to construct a forcemain to the City of Allegan’s WWTF. 
The cost to build a lagoon treatment system and the forcemain to the Kalamazoo River, when 
compared to only building a forcemain to Allegan’s facility, rules out the option to discharge in the 
Kalamazoo River. 
 
The lagoon treatment alternative does not meet the Township’s goals of developing a solution that 
is modest in scope and cost. Therefore, this alternative will not be further evaluated as a principal 
alternative. 

 
D. Regionalization with the City of Allegan 
Description 
This alternative involves constructing pump stations and a forcemain to transport wastewater from 
the Miner Lake area to the City of Allegan Wastewater Treatment Facility for treatment. The 
forcemain would be installed using directional drilling wherever possible. The City currently has the 
capacity for the existing and future wastewater flows from the Allegan Township/Miner Lake service 
area. There already exists a Utility Services Agreement between the City and the Township. 
Treatment at the City’s WWTF would provide economies of scale and would be a principal 
alternative as compared to the Township constructing their own wastewater treatment facilities. As 
such, a forcemain to the City of Allegan’s WWTF will be part of a principal alternative considered 
for the service area. 
 
Environmental Impacts/Land Requirements 
Improvements would be made in existing public road rights-of-way wherever possible. Additional 
purchased property or easements may be necessary for locating pump stations and sewer mains. 
Because shallower trenching and directional drilling creates less of an impact than open cut 
methods, smaller easements and less use of existing property would be required. Directionally 
drilling under waterways and wetlands would limit surface disruption and environmental impacts. 
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Potential Construction Issues 
Due to the high groundwater table, dewatering for construction of pump stations may be required. 
In addition, the pump stations will require 240- or 480-volt power supplies to operate. Access to 
240- or 480-volt power supplies may be an issue as the majority of the Miner Lake area is 
agricultural. 
 
Sustainability Considerations 
Corrosion of the forcemain is possible over time. In addition, odors can become an issue at the 
WWTF and intermediate pump stations due to the length of the main. To mitigate corrosion and 
odors, chemicals would be added at the main lift station. 
 
Cost Estimates 
The capital cost of this alternative is estimated at $____million including non-construction project 
costs such as land purchase, design and construction engineering, permitting, and legal and bond 
counsel. The annual operations, maintenance, and replacement (OM&R) cost of this alternative is 
estimated at $____million. A detailed breakdown of estimated costs is provided in Table ___ of 
Appendix ____. 
 
Advantages 
 The joint effort with the City of Allegan allows for both communities to share the risks associated 

with wastewater treatment 
 Sending wastewater to the City of Allegan relieves the Township of the burden of wastewater 

treatment plant operations 
 

Disadvantages 
 Lack of control over wastewater treatment system and cost associated with treatment 

 

F. Selection of Alternative 
The selection of an alternative includes the monetary evaluation of the Principal Alternatives. 
 
Three of the five collection system alternatives meet the project objectives: 
 Gravity System 
 Low-Pressure Grinder System 
 Low-Pressure STEP System 
 
Only one of the four treatment system alternatives meets the project objectives: 
 Regionalization with the City of Allegan 

 
A. Life Cycle Cost Analysis 
The present worth analysis compares life cycle costs for the principal alternatives over a 20-year 
period. The present worth is the sum which, if invested now at a given interest rate, would provide 
exactly the same funds required to pay all present and future costs. The total present worth is the 
sum of the initial capital cost, plus the present worth of operation, maintenance, and replacement 
(OM&R) costs, minus the present worth of the salvage value at the end of the 20-year period. The 
discount rate used in computing the present worth cost is established by the Office of Management 
and Budget and is currently set at 2.5%. 
 
The salvage value is calculated at the end of 20 years, and where portions of the project structures 
or equipment may have salvage value, it is determined using a straight-line depreciation. The 
present value of the salvage value is computed using the discount rate of 2.5%. 
 
The cost of labor, equipment and materials is not escalated over the 20-year life, assuming that 
any increases in these costs would apply equally to all alternatives. For the purpose of the present 

Budgets dependent on City of
Allegan connection and OM&R costs
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worth analysis, the energy costs between the principal alternatives were assumed to escalate at 
the same rate over the 20-year period. 
 
To ensure uniformity of the cost comparisons, the following cost comparison details have been 
specifically addressed and applied in the present worth analysis: 
 Capital costs were included for all identified improvements. 
 Financing costs and capitalized interest were included. 
 NPW period of 20 years was used. 
 Operation, maintenance, and replacement (OM&R) costs were included in the present worth 

accumulated over the 20-year period. 
 Discount rate of 2.5%, as identified by the Office of Management and Budget and required by 

Rural Development. 
 Salvage values were included in the present worth cost as a value subtracted from the 

project cost. 
 

Collection System  
A summary of the present worth analysis for the collection system is presented in Table 5 of 
Appendix C. This table represents the costs associated with construction, operation, and 
maintenance of the collection system over a 20-year planning period. This analysis will be further 
used in conjunction with the treatment plant costs to develop the overall recommendation. 

 
Treatment System 
A summary of the present worth analysis for the treatment system alternative is presented in Table 
5 of Appendix C. 
 
B. Non-Monetary Factors 
Other considerations, which are addressed and could provide a basis of comparison of the 
alternatives, include residuals management, industrial waste treatment needs, facility growth 
capacity/expandability, and reliability. The following summarizes these other items considered 
during the alternative comparison. 

 
Industrial Waste Treatment Needs 
No discharge of non-domestic flows is anticipated from commercial and industrial users. Lagoon 
treatment systems are not typically designed to handle higher strength or non-domestic discharges 
from industrial facilities.  

 
Facility Growth Capacity/Expandability 
Each of the alternatives would provide for the anticipated growth over the 20-year planning period.  

 
 
C. Annual Operating Budget and Income 
Income 
There are no existing public sewers in the service area and therefore no existing user rate structure 
exists. Income is anticipated to be obtained through a combination of special assessment bonds 
and user charges. Preliminary discussions with the Municipal Financial Advisor (MFA) and Bond 
Counsel indicate that the revenue structure would be set so that income from Special Assessments 
would provide capital to cover expenses incurred prior to sewer connections being made. However, 
because expenses may be realized prior to having capital available, the MFA has recommended a 
budget amount of $_______ to cover capitalized interest if required. 
 
The projected income for the first full year of operation (2025) is expected to be $______. 

 

Income & rates dependent on City of Allegan
connection and OM&R costs
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Annual O&M Costs 
Operations, Maintenance and Replacement (OM&R) costs are expected to be $65,000 for the first 
full year of operation (2025) including $________ for the collection system and $________ for the 
treatment system. Because operating revenue will not be available until a significant number of 
sewer connections are made, the first full year of O&M costs have been included in the project 
budget. 

 
Debt Repayments 
The anticipated debt repayment for loans to pay for capital project costs are approximately 
$_______ per year. 

 
Reserves 
As required by USDA-RD, the Township will be required to build a reserve fund of 10% of the total 
loan debt within the first 10 years of the loan. The annual operating budget includes collection of 
$_____ per year to meet that obligation. 

 
Total Project Cost Estimate 
A summary of the total project cost is shown in Table __ of Appendix __. 
 
The total capital cost for the recommended alternative (_____________) is estimated to be 
$__________. This includes the estimated construction, land acquisition, and construction 
contingencies.  
 
The total project cost includes the following additional items: 
 Operations and Maintenance expenses for the first full year after construction 
 Survey, Design, & Construction Engineering  
 Bond Counsel, Financial Advisor, and Legal fees, including: 

o An allowance of $_________ for capitalized interest/interim financing  
o Filing and publication fees 
o Fees for Township attorneys and legal reviews 
o Fees for bond counsel and Municipal Financial Advisor 

 Cost for preparing a USDA funding application 
 

G. Proposed Project (Recommended Alternative) 
A. Collection System 
The recommended collection system alternative is the Low-Pressure STEP system. A preliminary 
collection system layout is included as Figure 4 of Appendix A. The Low-Pressure STEP collection 
system provides the most protection for the health and safety of the community and Miner Lake 
water quality by collecting the most septic system discharge from the Miner Lake watershed and is 
the best value for the study area. Further, the directional drilling construction methods offer the 
least amount of environmental and economic disruption to the area. 
 
B. Wastewater Treatment 
The recommended wastewater treatment alternative is Regionalization with the City of Allegan. 
This was the only feasible and cost-effective treatment system alternative, and it met the project 
objectives. 
 
C. Project Funding and Staging Approach 
Due to the large size and significant cost of the project, a staged approach to the design and 
construction of the project could be feasible. When considering staging of the project, it will be 
important to consider factors including feasibility of constructing certain components as stand-
alone infrastructure, and balancing collection and treatment capacity with the number of users in 
each stage of construction.  In addition, factors such as the creation of a special assessment 
district and available funding through USDA and other programs will impact project timing and 
approach. 

Note: Highlighted blanks dependent on City
of Allegan connection and OM&R costs
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Timing of the project will also be important.  While the project needs can technically be 
approached in segments, subsequent stages of the project will need to follow relatively promptly 
in part due to time limitations on use of special assessment funds as well as public concern and 
perception of fairness.  Fortunately, because a STEP collection system has been selected as the 
recommended alternative, constructing the collection system in segments will be relatively 
straight forward, and easy to partition based on funds available.  The collection system can be 
designed and constructed from the downstream portion of the project at the connection to 
Allegan’s wastewater collection system and expanded outward in segments.   
 
The first stage of the project would include construction of the primary lift station and forcemain to 
the City of Allegan as well as the first portion of the collection system, with additional stages of 
the collection system constructed as funding becomes available. It would be prudent to initially 
construct enough collection system to connect a significant number of users to be able to offset 
the initial costs.  The initial stages of the project are the most critical to fund at a high level in 
order to create a sizable user base that can sustain the debt retirement and operating costs. Most 
of the costs including permitting, purchase of property, clearing, grading sitework, and utilities will 
be required under the first stage of the project. 
 
Detailed scenarios of staged costs versus user generated revenue will be developed after the 
available funding levels have been established, but in general, a segmented approach will have a 
higher total capital cost when compared to a single project due to the economy of scale. 
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FIGURE 7: MINIMUM ISOLATION
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NOTES:

- No garbage disposal, hot tub, or water softener discharge with this septic size

- Assume 1-2 bedroom home

- Soil Perculation Rate of 11-15 min/inch, moderate to poor soils
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MAP INFORMATION

SOIL SURVEY OF ALLEGAN COUNTY, MICHIGAN

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov

Coordinate System: UTM Zone 16

Soil Survey Area:  Allegan County, Michigan
Spatial Version of Data:  5
Soil Map Compilation Scale:  1:15840

The orthophoto or other base map on which the soil lines were compiled and
digitized probably differs from the background imagery displayed on these maps. 
As a result, some minor shifting of map unit boundaries may be evident.

Map comprised of aerial images photographed on these dates: 
3/27/1999; 4/13/1999
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Tables - Septic Tank Absorption FieldsTables - Septic Tank Absorption FieldsTables - Septic Tank Absorption FieldsTables - Septic Tank Absorption Fields

Summary by Map Unit - Allegan County, Michigan

Soil
Survey
Area
Map
Unit
Symbol

Map Unit
Name

Rating Component
Name (Percent)

Rating Reasons Total
Acres in
AOI

Percent of
AOI

5 Houghton
muck

Very limited Houghton
(100%)

Depth to
saturated zone

54.3 4.1

Subsidence

Seepage, bottom
layer

Ponding

6 Adrian muck Very limited Adrian (100%) Depth to
saturated zone

9.0 0.7

Subsidence

Seepage, bottom
layer

Ponding

7 Palms muck Very limited Palms (100%) Depth to
saturated zone

66.6 5.0

Subsidence

Ponding

Slow water
movement

8B Glynwood clay
loam, 1 to 6
percent slopes

Very limited Glynwood (93%) Slow water
movement

85.7 6.4

Depth to
saturated zone

Blount (7%) Depth to
saturated zone

Slow water
movement

Septic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields Rating

Web Soil Survey 1.1
National Cooperative Soil Survey

5/14/2007
Page 3 of 13



Summary by Map Unit - Allegan County, Michigan

Soil
Survey
Area
Map
Unit
Symbol

Map Unit
Name

Rating Component
Name (Percent)

Rating Reasons Total
Acres in
AOI

Percent of
AOI

8C Glynwood clay
loam, 6 to 12
percent slopes

Very limited Glynwood (90%) Slow water
movement

25.6 1.9

Depth to
saturated zone

Slope

Blount (5%) Depth to
saturated zone

Slow water
movement

Marlette (5%) Slow water
movement

Slope

11B Oshtemo-
Chelsea
complex, 0 to
6 percent
slopes

Very limited Oshtemo (65%) Seepage, bottom
layer

13.6 1.0

Chelsea (27%) Seepage, bottom
layer

Filtering
capacity

Ockley (4%) Seepage, bottom
layer

Slow water
movement

Brady (4%) Depth to
saturated zone

Seepage, bottom
layer

Septic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields Rating

Web Soil Survey 1.1
National Cooperative Soil Survey

5/14/2007
Page 4 of 13



Summary by Map Unit - Allegan County, Michigan

Soil
Survey
Area
Map
Unit
Symbol

Map Unit
Name

Rating Component
Name (Percent)

Rating Reasons Total
Acres in
AOI

Percent of
AOI

11C Oshtemo-
Chelsea
complex, 6 to
12 percent
slopes

Very limited Oshtemo (60%) Seepage, bottom
layer

2.1 0.2

Slope

Chelsea (35%) Seepage, bottom
layer

Filtering
capacity

Slope

Brady (3%) Depth to
saturated zone

Seepage, bottom
layer

Ockley (2%) Seepage, bottom
layer

Slow water
movement

Slope

12B Ockley loam, 1
to 6 percent
slopes

Very limited Ockley (87%) Seepage, bottom
layer

66.4 5.0

Slow water
movement

Brady (7%) Depth to
saturated zone

Seepage, bottom
layer

Chelsea (6%) Seepage, bottom
layer

Filtering
capacity

Septic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields Rating

Web Soil Survey 1.1
National Cooperative Soil Survey

5/14/2007
Page 5 of 13



Summary by Map Unit - Allegan County, Michigan

Soil
Survey
Area
Map
Unit
Symbol

Map Unit
Name

Rating Component
Name (Percent)

Rating Reasons Total
Acres in
AOI

Percent of
AOI

12C Ockley loam, 6
to 12 percent
slopes

Very limited Ockley (93%) Seepage, bottom
layer

137.2 10.3

Slow water
movement

Slope

Brady (7%) Depth to
saturated zone

Seepage, bottom
layer

12D Ockley loam,
12 to 18
percent slopes

Very limited Ockley (87%) Seepage, bottom
layer

7.6 0.6

Slope

Slow water
movement

Brady (13%) Depth to
saturated zone

Seepage, bottom
layer

Septic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields Rating

Web Soil Survey 1.1
National Cooperative Soil Survey

5/14/2007
Page 6 of 13



Summary by Map Unit - Allegan County, Michigan

Soil
Survey
Area
Map
Unit
Symbol

Map Unit
Name

Rating Component
Name (Percent)

Rating Reasons Total
Acres in
AOI

Percent of
AOI

14D Marlette loam,
12 to 18
percent slopes

Very limited Marlette (90%) Slow water
movement

5.8 0.4

Slope

Oshtemo (4%) Slope

Seepage, bottom
layer

Chelsea (4%) Seepage, bottom
layer

Slope

Filtering
capacity

Capac (2%) Depth to
saturated zone

Slow water
movement

18 Pits Not rated Pits (100%) 11.8 0.9

19A Brady sandy
loam, 0 to 3
percent slopes

Very limited Brady (87%) Depth to
saturated zone

11.3 0.9

Seepage, bottom
layer

Sebewa (7%) Depth to
saturated zone

Seepage, bottom
layer

Ponding

Slow water
movement

Oshtemo (6%) Seepage, bottom
layer

Septic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields Rating

Web Soil Survey 1.1
National Cooperative Soil Survey

5/14/2007
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Summary by Map Unit - Allegan County, Michigan

Soil
Survey
Area
Map
Unit
Symbol

Map Unit
Name

Rating Component
Name (Percent)

Rating Reasons Total
Acres in
AOI

Percent of
AOI

22A Matherton
loam, 0 to 3
percent slopes

Very limited Matherton (93%) Depth to
saturated zone

20.2 1.5

Seepage, bottom
layer

Slow water
movement

Sebewa (4%) Depth to
saturated zone

Seepage, bottom
layer

Ponding

Slow water
movement

Oshtemo (3%) Seepage, bottom
layer

23 Sebewa loam Very limited Sebewa (93%) Depth to
saturated zone

41.6 3.1

Seepage, bottom
layer

Ponding

Slow water
movement

Matherton (4%) Depth to
saturated zone

Seepage, bottom
layer

Slow water
movement

Brady (3%) Depth to
saturated zone

Seepage, bottom
layer

27B Metea loamy
fine sand, 1 to
6 percent
slopes

Somewhat
limited

Metea (90%) Slow water
movement

2.3 0.2

Septic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields Rating

Web Soil Survey 1.1
National Cooperative Soil Survey

5/14/2007
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Summary by Map Unit - Allegan County, Michigan

Soil
Survey
Area
Map
Unit
Symbol

Map Unit
Name

Rating Component
Name (Percent)

Rating Reasons Total
Acres in
AOI

Percent of
AOI

30 Colwood silt
loam

Very limited Colwood (87%) Depth to
saturated zone

98.1 7.4

Slow water
movement

Ponding

Granby (13%) Depth to
saturated zone

Seepage, bottom
layer

Filtering
capacity

Ponding

33A Kibbie fine
sandy loam, 0
to 3 percent
slopes

Very limited Kibbie (93%) Depth to
saturated zone

55.9 4.2

Slow water
movement

Colwood (3%) Depth to
saturated zone

Slow water
movement

Ponding

Rimer (2%) Slow water
movement

Depth to
saturated zone

Thetford (2%) Depth to
saturated zone

Seepage, bottom
layer

Septic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields Rating

Web Soil Survey 1.1
National Cooperative Soil Survey

5/14/2007
Page 9 of 13



Summary by Map Unit - Allegan County, Michigan

Soil
Survey
Area
Map
Unit
Symbol

Map Unit
Name

Rating Component
Name (Percent)

Rating Reasons Total
Acres in
AOI

Percent of
AOI

41B Blount silt
loam, 1 to 4
percent slopes

Very limited Blount (90%) Depth to
saturated zone

154.1 11.6

Slow water
movement

Rimer (3%) Slow water
movement

Depth to
saturated zone

Pewamo (3%) Depth to
saturated zone

Slow water
movement

Ponding

Seward (2%) Slow water
movement

Depth to
saturated zone

Glynwood (2%) Slow water
movement

Depth to
saturated zone

42B Metamora
sandy loam, 1
to 4 percent
slopes

Very limited Metamora (90%) Depth to
saturated zone

0.2 0.0

Slow water
movement

Rimer (5%) Slow water
movement

Depth to
saturated zone

Septic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields Rating

Web Soil Survey 1.1
National Cooperative Soil Survey

5/14/2007
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Summary by Map Unit - Allegan County, Michigan

Soil
Survey
Area
Map
Unit
Symbol

Map Unit
Name

Rating Component
Name (Percent)

Rating Reasons Total
Acres in
AOI

Percent of
AOI

Corunna (5%) Depth to
saturated zone

Slow water
movement

Ponding

45 Pewamo silt
loam

Very limited Pewamo (91%) Depth to
saturated zone

53.5 4.0

Slow water
movement

Ponding

Blount (5%) Depth to
saturated zone

Slow water
movement

Belleville (4%) Depth to
saturated zone

Slow water
movement

Ponding

51A Thetford
loamy fine
sand, 0 to 4
percent slopes

Very limited Thetford (88%) Depth to
saturated zone

20.3 1.5

Seepage, bottom
layer

Granby (6%) Depth to
saturated zone

Seepage, bottom
layer

Filtering
capacity

Ponding

Kibbie (6%) Depth to
saturated zone

Slow water
movement

Septic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields Rating

Web Soil Survey 1.1
National Cooperative Soil Survey

5/14/2007
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Summary by Map Unit - Allegan County, Michigan

Soil
Survey
Area
Map
Unit
Symbol

Map Unit
Name

Rating Component
Name (Percent)

Rating Reasons Total
Acres in
AOI

Percent of
AOI

65 Cohoctah silt
loam,
protected

Very limited Cohoctah (90%) Depth to
saturated zone

20.8 1.6

Seepage, bottom
layer

Ponding

Flooding

Sloan (4%) Flooding

Depth to
saturated zone

Slow water
movement

Palms (3%) Depth to
saturated zone

Subsidence

Ponding

Slow water
movement

Glendora (3%) Flooding

Depth to
saturated zone

Seepage, bottom
layer

Filtering
capacity

67 Martisco muck Very limited Martisco (100%) Flooding 27.8 2.1

Slow water
movement

Depth to
saturated zone

Ponding

W Water Not rated Water (100%) 337.0 25.4

Septic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields Rating

Web Soil Survey 1.1
National Cooperative Soil Survey

5/14/2007
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Summary by Rating Value

Rating Total Acres in AOI Percent of AOI

Very limited 977.8 73.6

Not rated 348.8 26.2

Somewhat limited 2.3 0.2

Description - Septic Tank Absorption Fields
Septic tank absorption fields are areas in which effluent from a septic tank is distributed into the soil through subsurface tiles
or perforated pipe. Only that part of the soil between depths of 24 and 60 inches is evaluated. The ratings are based on the
soil properties that affect absorption of the effluent, construction and maintenance of the system, and public health. Saturated
hydraulic conductivity (Ksat), depth to a water table, ponding, depth to bedrock or a cemented pan, and flooding affect
absorption of the effluent. Stones and boulders, ice, and bedrock or a cemented pan interfere with installation. Subsidence
interferes with installation and maintenance. Excessive slope may cause lateral seepage and surfacing of the effluent in
downslope areas.

Some soils are underlain by loose sand and gravel or fractured bedrock at a depth of less than 4 feet below the distribution
lines. In these soils the absorption field may not adequately filter the effluent, particularly when the system is new. As a
result, the ground water may become contaminated.

The ratings are both verbal and numerical. Rating class terms indicate the extent to which the soils are limited by all of the
soil features that affect the specified use. "Not limited" indicates that the soil has features that are very favorable for the
specified use. Good performance and very low maintenance can be expected. "Somewhat limited" indicates that the soil has
features that are moderately favorable for the specified use. The limitations can be overcome or minimized by special
planning, design, or installation. Fair performance and moderate maintenance can be expected. "Very limited" indicates that
the soil has one or more features that are unfavorable for the specified use. The limitations generally cannot be overcome
without major soil reclamation, special design, or expensive installation procedures. Poor performance and high maintenance
can be expected.

Numerical ratings indicate the severity of individual limitations. The ratings are shown as decimal fractions ranging from
0.01 to 1.00. They indicate gradations between the point at which a soil feature has the greatest negative impact on the use
(1.00) and the point at which the soil feature is not a limitation (0.00).

Parameter Summary - Septic Tank Absorption Fields

Aggregation Method: Dominant Condition

Component Percent Cutoff:

Tie-break Rule: Higher

Septic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields RatingSeptic Tank Absorption Fields Rating

Web Soil Survey 1.1
National Cooperative Soil Survey

5/14/2007
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MAP INFORMATION

DEPTH TO WATER TABLE RATING FOR ALLEGAN COUNTY, MICHIGAN

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov

Coordinate System: UTM Zone 16

Soil Survey Area:  Allegan County, Michigan
Spatial Version of Data:  5
Soil Map Compilation Scale:  1:15840

The orthophoto or other base map on which the soil lines were compiled and
digitized probably differs from the background imagery displayed on these maps. 
As a result, some minor shifting of map unit boundaries may be evident.

Map comprised of aerial images photographed on these dates: 
3/27/1999; 4/13/1999
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Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov

Coordinate System: UTM Zone 16

Soil Survey Area:  Allegan County, Michigan
Spatial Version of Data:  5
Soil Map Compilation Scale:  1:15840

The orthophoto or other base map on which the soil lines were compiled and
digitized probably differs from the background imagery displayed on these maps. 
As a result, some minor shifting of map unit boundaries may be evident.

Map comprised of aerial images photographed on these dates: 
3/27/1999; 4/13/1999
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Appendix B 
PER Summary Tables 

Not included with current draft. 
Budgets are dependent on City
of Allegan connection and
OM&R Costs, pending
negotiations between City of
Allegan and Allegan Township



Appendix C 
Tables 



Project No.: 851210

By: PDD

Project: Gravity Collection System - Alternative 1 Date: 10/14/2022

Basis for Estimate: [ x ] Conceptual  [  ] Basis of Design  [ ] Other   [ ] Final

Work:

wastewater collection and treatment system.

Item Number Item Description Unit Qty. Unit Price Amount

1 General Conditions, Bonds, Insurances and Mobilization, Max. 5% Lsum 1 1,039,000$     1,039,000$     

2 8" Gravity Sewer Lft 21,400 75$                 1,605,000$     

3 Sanitary Manhole EA 62 5,000$            310,000$        

4 6" Wastewater Lateral Lft 9,500 35$                 332,500$        

5 8"×8"×6" Wastewater Wye EA 237 500$               118,500$        

6 4" Wastewater Forcemain (parallel to gravity sewer) Lft 9,500 50$                 475,000$        

7 4" Wastewater Forcemain (standalone) Lft 29,100 160$               4,656,000$     

8 Trench Undercutting and Backfill Cyd 13,000 60$                 780,000$        

9 Forcemain Cleanout EA 49 4,000$            196,000$        

10 Forcemain Air Release Valve EA 26 8,500$            221,000$        

11 Grinder Service, Tank, Controls, Connection, Restoration EA 36 12,000$          432,000$        

12 Duplex Grinder Service, Tank, Controls, Connection, Restoration EA 4 50,000$          200,000$        

13 Duplex Submersible Pump Station EA 9 200,000$        1,800,000$     

14 Main Pump Station with Chemical Feed System EA 2 850,000$        1,700,000$     

15 Bituminous Removal/Replacement Syd 117,000 48$                 5,616,000$     

16 Gravel Road Restoration Syd 14,800 15$                 222,000$        

17 Surface Restoration Syd 169,100 6$                   1,014,600$     

18 Dewatering Lft 21,400 22$                 470,800$        

19 Easement Acquisition EA 16 5,000$            80,000$          

20 Creek Crossing EA 4 20,000$          80,000$          

21 Trailer-Mounted Generator EA 2 80,000$          160,000$        

22 Permanent Generator Installation EA 2 150,000$        300,000$        

The Design Professional has no control over costs or the price of labor, equipment or Subtotal: 21,809,000$   

materials, or over the Contractor's method of pricing.  Bid prices may vary significantly Contingency (10%) 2,181,000$     

based on these factors and market conditions at time of bid. Engineering, Legal & Administrative 3,490,000$     

Total: 27,480,000$   

sewer is not feasible, 9 submersible pump stations, and 2 main pump stations with forcemain discharge to City of Allegan

Gravity collection system to serve properies around Miner Lake, low pressure service for approximately 36 properties where gravity 



Project No.: 851210

By: PDD

Date: 10/14/2022

Project: Grinder Sewer System - Alternative 2

Basis for Estimate: [ x ] Conceptual  [  ] Basis of Design  [ ] Other   [ ] Final

Work:

Item Number Item Description Unit Qty. Unit Price Amount

1 General Conditions, Bonds, Insurances and Mobilization, Max. 5%Lsum 1 548,000$        548,000$        

2 4" Wastewater Forcemain (to City of Allegan) Lft 17,400 160$              2,784,000$     

3 4" Forcemain Cleanout EA 22 4,000$           88,000$          

4 4" Forcemain Air Rlease Valve EA 12 8,500$           102,000$        

5 Low-Pressure Sewer - Directionally Drilled Lft 33,000 52$                1,716,000$     

6 Low-Pressure Sewer Cleanout EA 42 2,500$           105,000$        

7 Low-Pressure Sewer Air Release Valve EA 22 5,000$           110,000$        

8 Grinder Service, Tank, Controls, Connection, Restoration EA 221 12,000$          2,652,000$     

9 Duplex Grinder Service, Tank, Controls, Connection, Restoration EA 4 40,000$          160,000$        

10 Low Pressure Service - Vacant Lot EA 52 2,500$           130,000$        

11 Main Pump Station with Chemical Feed System EA 1 850,000$        850,000$        

12 Bituminous Removal/Replacement Syd 28,500 50$                1,425,000$     

13 Gravel Road Restoration Syd 14,800 15$                222,000$        

14 Surface Restoration Syd 40,300 6$                  241,800$        

15 Dewatering Lsum 1 25,000$          25,000$          

16 Easement Acquisition EA 16 5,000$           80,000$          

17 Spare Grinder Pump EA 12 3,000$           36,000$          

18 Creek Crossing EA 4 20,000$          80,000$          

19 Permanent Generator Installation EA 1 150,000$        150,000$        

The Design Professional has no control over costs or the price of labor, equipment or Subtotal: 11,505,000$   

materials, or over the Contractor's method of pricing.  Bid prices may vary significantly Contingency (10%) 1,151,000$     

based on these factors and market conditions at time of bid. Engineering, Legal & Administrative 1,841,000$     

Total: 14,497,000$   

Low pressure grinder collection collection system to serve properies around Miner Lake.  Main pump station with chemical 

odor and corrosion control with discharge to City of Allegan wastewater collection and treatment system.  



Project No.: 851210

By: PDD

Date: 10/14/2022

Project: STEP Sewer System - Alternative 3

Basis for Estimate: [ x ] Conceptual  [  ] Basis of Design  [ ] Other   [ ] Final

Work:

Item Number Item Description Unit Qty. Unit Price Amount

1 General Conditions, Bonds, Insurances and Mobilization, Max. 5%Lsum 1 535,000$        535,000$        

2 4" Wastewater Forcemain (to City of Allegan) Lft 17,400 160$              2,784,000$     

3 4" Forcemain Cleanout EA 22 4,000$           88,000$          

4 4" Forcemain Air Rlease Valve EA 12 8,500$           102,000$        

5 Low-Pressure Sewer - Directionally Drilled Lft 33,000 52$                1,716,000$     

6 Low-Pressure Sewer Cleanout EA 42 2,500$           105,000$        

7 Low-Pressure Sewer Air Release Valve EA 22 5,000$           110,000$        

8 STEP Service, Tank, Controls, Connection, Restoration EA 221 11,000$          2,431,000$     

9 Duplex STEP Service, Tank, Controls, Connection, Restoration EA 4 30,000$          120,000$        

10 Low Pressure Service - Vacant Lot Ea 52 2,500$           130,000$        

11 Main Pump Station EA 1 750,000$        750,000$        

12 Bituminous Removal/Replacement Syd 29,000 50$                1,450,000$     

13 Gravel Road Restoration Syd 14,800 15$                222,000$        

14 Surface Restoration Syd 54,000 6$                  324,000$        

15 Dewatering Lsum 1 25,000$          25,000$          

16 Easement Acquisition EA 16 5,000$           80,000$          

17 Spare STEP Pump EA 12 1,500$           18,000$          

18 Creek Crossing EA 4 20,000$          80,000$          

19 Permanent Generator Installation EA 1 150,000$        150,000$        

The Design Professional has no control over costs or the price of labor, equipment or Subtotal: 11,220,000$   

materials, or over the Contractor's method of pricing.  Bid prices may vary significantly Contingency (10%) 1,122,000$     

based on these factors and market conditions at time of bid. Engineering, Legal & Administrative 1,796,000$     

Total: 14,138,000$   

Low pressure STEP collection collection system to serve properies around Miner Lake.  Main pump station with forcemain 

discharge to City of Allegan wastewater collection and treatment system.  

Ron Gordon

Ron Gordon

Ron Gordon

Ron Gordon



10/17/2022

Allegan Township Miner Lake Wastewater System

F&V Project No. 851210

Projected Wastewater Flows

User Type
No. of  

Connections

No. of 

REUs

Average Day 

Usage (gpd)

Average Day 

Flow (gpm)

Peak Hour 

Flow (gpm)

Residential 229 229 40,400 28 111

Commercial 0 0 0 0 0

Total, Initial: 229 229 40,400 28 111

Residential 52 52 9,200 6 25

Commercial 0 0 0 0 0

Additional Future: 52 52 9,200 6 25

Total, Initial & Future: 281 281 49,600 34 136

Population (2.52 persons per REU): 577

Calculated Peak Factor: 3.94

Projected Flows - Service Area

Initial flow

Additional Future Flow (Undeveloped Parcels)



Alternative
Anticipated 

Project Year
Project Cost

Annual 

OM&R 

Cost 

Net Present 

Worth of OM&R 

Cost (1)

Total Present 

Worth

Net Present 

Worth

Alternative 1 - Gravity 2024 $27,480,000 $133,000 $2,070,000 29,550,000$    $29,550,000

Alternative 2 - Low Pressure Grinder 2024 $14,497,000 $219,000 $3,410,000 17,907,000$    $17,907,000

Alternative 3 - Low Pressure STEP 2024 $14,138,000 $65,000 $1,010,000 15,148,000$    $15,148,000

(1) Net Present Worth calculated using the real discount rate for a 20-year period (i = 2.5%) based on USDA RD guidance.

Net Present Worth Summary Table

Note:  This table represents budgetary estimates for planning purposes. Further definition of the scope of the projects through 

preliminary and final design will provide details necessary to improve the accuracy of the costs.
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Appendix E 
Water Quality and Septic Permit Data 

 















































Allegan Township Miner Lake Wastewater System
F&V Project No. 851210
2007 Summary of Health Department Records

Total Percentage Total Percentage Total Percentage
Total Permits 51 100% 47 100% 98 100%
New Home 28 55% 30 64% 58 59%
Existing Home 23 45% 17 36% 40 41%
Mound System 14 27% 6 13% 20 20%
Drywell System 5 10% 4 9% 9 9%
Trench System 1 2% 4 9% 5 5%
Holding Tank 4 8% 3 6% 7 7%
Denied Permit 1 2% 0 0% 1 1%
Pumps Required 16 31% 13 28% 29 30%
Specialized Systems 35 69% 35 74% 70 71%
Replacement Issues 3 6% 3 6% 6 6%
Well Variance 4 8% 6 13% 10 10%
Lake Variance 2 4% 6 13% 8 8%
Other Variances 1 2% 4 9% 5 5%
* Note: The data above reflects information gathered for the study area.  Permits for 
homes not reflected in this table are either not available or the septic systems have
not been permitted.

Total
Health Record Summary*

Top Half of Lake Bottom Half of Lake
Category



Project No. 15073
By: LEB

Date: 4/24/2007

DATE ADDRESS Description Type Septic Details

8/12/1967 Unknown New B 2-800 Gal Septic w/ 300 Sft Drainfield
11/12/1970 Unknown New D 1-800 Gal Septic w/ 1000 Gal Drywell 
10/15/1970 Lakeland Drive New D 1-1000 Gal Septic w/ 1000 Gal Drywell 
7/14/1971 Unknown New D 1-1000 Gal Septic w/ Drywell
9/14/1971 Forest Drive New B 1-800 Gal Septic w/ 300 Sft Drainfield
7/26/1971 Unknown New D 1-1000 Gal Septic w/ 1200 Gal Drywell
8/4/1971 25th Miner Lake New B 1-1000 Gal Septic w/ 300 Sft Drainfield, Lake Isolation Variance
7/26/1971 Unknown New T 1-1000 Gal Septic w/ 120 Sft Trench System
11/13/1971 Unknown New M 1-1000 Gal Septic w/ 500 Sft Drainfield, Lake Isolation Variance, Mound System
8/8/1972 Liechti Knoll Subdivision New B 1-1000 Gal Septic w/ 450 Sft Drainfield
12/27/1972 North side of Miner Lake New B 1-1000 Gal Septic w/ 400 Sft Drainfield, Lake Isolation Variance, Fill Required
8/17/1973 Unknown New B Unknown Septic w/ 500 Sft Drainfield
8/17/1973 Miner Lake New M 2-1000 Gal Septic w/ 700 Sft Drainfield, Mound System, Lift Pump
6/30/1973 Lot 21 Haas Street New M 1-800 Gal Septic w/ 450 Sft Drainfield, Lake Isolation Variance, Mound System
8/7/1973 S side of Miner Lake New M 2-1000 Gal Septic w/ 700 Sft Drainfield, Mound System
7/25/1973 Unknown New D 1-1000 Gal Septic w/ 2 Drywells
7/25/1973 Off 118th Ave New B 1-600 Gal Septic w/ 360 Sft Drainfield, Undersized for Cottage Use
12/9/1974 200 Forest Drive New M 1-1000 Gal Septic w/ 450 Sft Drainfield, Mound System
7/19/1974 Unknown New M 1-1000 Gal Septic w/ 990 Sft Drainfield, Lake Isolation Variance, Mound System
5/22/1974 Lot 17 Bayview New B 2-1000 Gal Septic w/ 1320 Sft Drainfield
9/4/1974 Unknown New T 1-1000 Gal Septic w/ 500 Sft Trench System
5/14/1976 25th Street New B 1-1000 Gal Septic w/ 750 Sft Drainfield
3/28/1976 2003 Lake Drive New D 1-1000 Gal Septic w/ 1500 Gal Drywell
7/22/1976 Unknown New B 1-1000 Gal Septic w/ 510 Sft Drainfield
8/24/1977 2003 26th Street New D 2-750 Gal Septic w/ 1500 Gal Drywell
10/13/1978 Unknown Repair M 2-800 Gal Septic w/ 600 Sft Drainfield, Mound System
11/1/1979 2591 Haas Drive Repair M 1-1000 Gal Septic w/ 600 Sft Drainfield, Mound System
8/30/1979 Forest Lake Drive Repair B 1-1000 Gal Septic w/ 800 Sft Drainfield, Excavate and Fill
1980 2605 Haas Drive Repair T Unknown Septic w/ Trench System
5/29/1980 2490 Wagner Repair M Existing Septic w/ 500 Sft Drainfield, Mound System
10/7/1985 Lorraine Drive Repair M 1-1000 Gal and 1-750 Gal Septic w/ 500 Gal Pump Chamber and 990 Sft Drainfield, Mound System
12/11/1986 Lorraine Drive New M 1-800 Gal Septic w/ 340 Sft Drainbed, Mound System 4.5' High
11/7/1986 Horseshoe Cove New T 1-1000 Gal Septic w/ 345 Sft Trench System
5/31/1988 2476 Lorraine Drive Repair M Existing Septic w/ Unknown Gal Pump Chamber and Unknown Sft Drainfield, Mound System
11/10/1988 Lorraine Drive New M 1-1500 Gal and 1-1000 Gal Septic w/ 500 Gal Pump Chamber and 1000 Sft Drainfield, Mound System
7/18/1988 Horseshoe Cove New B 1-1000 Gal Septic w/ 660 Sft Drainfield and Extensive Excavation and Backfill~5.5 Ft Deep
11/7/1989 2472 Lorraine Drive Repair B 1-1000 Gal Septic w/ 800 Gal Pump Chamber and 450 Sft Drainfield
12/13/1990 2447 118th New B 1-1000 Gal Septic w/ 510 Sft Drainfield
7/16/1991 2467 Lorraine Drive Repair M 1-1000 Gal Septic w/ 500 Gal Pump Chamber and 340 Sft Drainfield, Mound System, Well Variance, Retaining Wall
9/4/1992 2473 Lorraine Drive Repair M 1-1500 Gal Septic Tank w/ 500 Gal Pump Chamber and 540 Sft Drainfield, Mound System
10/20/1992 1975 Koteris Drive Repair M 1-1500 Gal Septic Tank w/ 500 Gal Pump Chamber and 600 Sft Drainfield, Well Variance, Drainfield Undersized, No Replacement Options, Mound System
10/21/1993 1999 Benny Drive New B 2-800 Gal Septic w/ 500 Gal Pump Chamber and 600 Sft Drainfield, Berm Wall and 8" Tile Required, Well Relocated
12/16/1993 1955 Lakeshore Drive New U Size and Type Not Known
12/16/1993 1935 Lakeshore Drive New D 1-1500 Gal Septic Tank w/ 500 Gal Pump Chamber, 2-Drywells w/ Alternating Valve
12/14/1993 1943 Lakeshore Drive New B 1500 Gal Dual Compartment Tank w/ 500 Gal Pump Chamber, 345 Sft Drainfield
6/11/1993 1981 Koteris Drive Repair B 1-1500 Gal Septic Tank w/ 500 Gal Pump Chamber and 750 Sft Drainfield, Variance for Lake Isolation and Slope, Pumped under Road
9/2/1993 2553 Lorraine Drive Repair B Existing 1000 Gal Septic w/ 500 Gal Pump Chamber and 400 Sft Drainfield
6/2/1993 2595 Haas Drive Repair B 1-1000 Gal Additional Septic w/ 1000 Sft Drainfield
5/11/1994 1971 Koteris Drive Repair M 1-1000 Gal Septic w/ 500 Gal Pump Chamber and 500 Sft Drainfield, Mound System
4/11/1994 2551 Lorraine Drive Repair B 1-800 Gal Septic w/ 600 Sft Drainfield
7/25/1994 2084 Lake Drive Repair D 1-1000 Gal Septic w/ Existing Drywell and Drainfield, Routed Under Driveway
4/26/1994 Lorraine Drive Repair P 1500 Gal Holding Tank, Designed for Seasonal Use Only
10/18/1995 2579 Lorraine Drive New M 1-1000 Gal Septic w/ 500 Gal Pump Chamber and 627 Sft Drainfield, Mound System
7/25/1995 1959 Lakeshore Drive New B 2-1000 Gal Septic w/ 500 Gal Pump Chamber and 1188 Sft Drainfield
7/11/1995 2495 Wegner Drive New B 2-1000 Gal Septic w/ 500 Gal Pump Chamber and 800 Sft Drainfield
10/17/1995 2469 Lorraine Drive Repair M 1-1000 Gal Septic w/ 500 Gal Pump Chamber and 429 Sft Drainfield, Mound System
6/19/1996 1996 Koteris Drive New B 2-1000-Gal Septic w/ 500 Gal Pump Chamber and 1100 Sft Drainfield
4/10/1997 2090 Lake Drive Repair B 2-1000 Gal Septic w/ 1080 Sft Drainfield, Lift Pump
8/15/1997 1973 Koteris Drive Repair B 2-1000 Gal Septic w/ 660 Sft Drainfield
7/8/1997 2501 Lorraine Drive Repair P 3-1000 Gal Septic w/ No Drainfield (Pump & Haul)
9/15/1998 1968 Stoney Point Repair D Property Line and Well Isolation Variance, 500 Gal Pump Chamber and 2 Drywells, 1000 Gal Septic
6/24/1998 1906 Horseshoe Cove New B 1-1000 Gal Septic w/ 700 Sft Drainbed near steep slope
10/21/1998 1997 Benny Drive Repair B 1-500 Gal and 1-800 Gal Septic w/ 500 Sft Drainfield, Lake and Well Isolation Variance
6/10/1998 2483 Lorraine Drive New B 2-1000 Gal Septic w/ 500 Gal Pump Chamber and 1000 Sft Drainfield
12/29/1998 2555 Lorraine Drive Repair M 1-1000 Gal Septic w/ 500 Gal Pump Chamber and 600 Sft Drainfield, Mound System
3/17/1999 1916 Horseshoe Cove New B 1-1000 Gal Septic w/ 400 Sft Drainfield or 600 Sft Drainbed
5/5/1999 2499 Lorraine Drive New B 2-1000 Gal Septic w/ 1320 Sft Drainfield, Limited Replacement Options
5/5/1999 2485 Lorraine Drive Repair B 2-1000 Gal Septic w/ 1000 Sft Drainfield, Clay Sidewalls Required around Sand Backfill, Constructed on Clay
11/5/1999 2474 Lorraine Drive Repair B 2-800 Gal Septic w/ 500 Sft Drainfield
8/6/1999 2494 Wegner Drive New B 1-1000 Gal Septic w/ 520 Sft Drainfield
4/13/1999 1964 Stoney Point New B 2-1000 Gal Septic w/ 1000 Sft Drainfield
6/11/1999 1958 Stoney Point Repair B 2-1000 Gal Septic w/ 1200 Sft Drainfield
12/2/1999 2603 Haas Drive New B 2-1000 Gal Septic w/ 700 Sft Drainfield
7/18/2000 2487 Wegner Drive New B 1-1000 Gal Septic w/ 750 Sft Drainfield
4/19/2000 2915 Miner Lake Road Repair B 2-1000 Gal Septic w/ 675 Sft Drainfield
10/16/2000 2581 Haas Drive Repair B 1500 Gal Dual Compartment Septic and Pump to Existing Bed
6/19/2001 2571 Harold Repair B 2-1000 Gal Septic w/ 680 Sft Drainfield
7/26/2002 1965 Miner Lake Road Repair P Well Isolation Not Met, 2-1000 Gal Holding Tanks
8/5/2002 2497 Horseshoe Cove Repair B 2-1000 Gal Septic w/ 700 Sft Drainfield and Pump Chamber with Lake Variance
12/9/2003 2470 Lorraine Drive Repair B 2-1000 Gal Septic w/ 600 Sft Drainfield
9/18/2003 1911 Horseshoe Cove New B 2-1000 Gal Septic w/ 800 Sft Drainfield
5/20/2003 2555 Haas Drive Repair B 1-1000 Gal Septic w/ 400 Sft Drainfield, Lake and Well Isolation Variance
7/29/2003 2561 Haas Drive New B 2-1000-Gal Septic w/ 500 Gal Pump Chamber and 920 Sft Drainfield, Well Isolation 63 Ft
9/15/2004 1961 Lakeshore Drive Repair P 1500 Gal Holding Tank
9/29/2004 1969 Stoney Point New B 1-1000 Gal Septic w/ 500 Gal Pump Chamber
6/4/2004 2479 Lorraine Drive Repair B 2-1000 Gal Septic w/ 600 Sft Drainfield
11/14/2005 2466 Lorraine Drive Loan Evaluation B 500 Gal Septic w/ 450 Sft Drainfield and Lift Pump
5/5/2005 2571 Haas Drive Repair P Well Distance Variance and 1500 Gal Holding Tank
10/11/2005 2585 Haas Drive Loan Evaluation T Trench System
3/24/2006 3524 Vanhorn Court New B 2-1000 Gal Septic w/ 900 Sft Drainfield and Lift Pump
2/13/2006 2154 Crystal Cove Drive New P 1500 Gal Temp Holding Tank

1979 Koteris Drive New P 1500 Gal Holding Tank
2004 Benny Drive New M 2-1000 Gal Septic w/ 990 Sft Drainfield
2001 Benny Drive New U Size and Type Not Known

1000 Gal Drywell

ALLEGAN TOWNSHIP
2007 Master List Sewer Study

Sewer Permits

SPECIAL CIRCUMSTANCES
SEPTIC

Mound System

Trench System
 Lake Isolation Variance, Mound System

1000 Gal Drywell
Drywell System

1200 Gal Drywell

Lake Isolation Variance, Mound System

Drywell System
Undersized for Cottage Use

Mound System

Lake Isolation Variance, Fill Required

Lift Pump, Mound System

1500 Gal Drywell
Mound System
Mound System

Lake Isolation Variance, Mound System

Trench System

1500 Gal Drywell

Mound System
Trench System
Mound System with Lift Pump
500 Gal Pump Chamber, Mound System

3 Ft Depth of Excavation and Fill Required
Trench System
Mound System
500 Gal Pump Chamber, Mound System

500 Gal Pump Chamber, Mound System
500 Gal Pump Chamber, Well Variance, Drainfield Undersized, No Replacement Options, Mound System
500 Gal Pump Chamber, Berm Wall and 8" Tile Required, Well Relocated
Size and Type Not Known

Extensive Excavation and Backfill~5.5 Ft Deep
800 Gal Pump Chamber

500 Gal Pump Chamber, Mound System, Well Variance, Retaining Wall

Mound System with 500 Gal Pump Chamber

500 Gal Pump Chamber

Existing Drywell System with Lines Routed Under Driveway

500 Gal Pump Chamber, 2-Drywells w/ Alternating Valve

500 Gal Pump Chamber, Variance for Lake Isolation and Slope, Pumped under Road
500 Gal Pump Chamber

Mound System with 500 Gal Pump Chamber
500 Gal Pump Chamber
Lift Pump Required

1500 Gal Holding Tank, Designed for Seasonal Use Only
Mound System with 500 Gal Pump Chamber
500 Gal Pump Chamber
500 Gal Pump Chamber

500 Gal Pump Chamber
Mound System with 500 Gal Pump Chamber

Limited Replacement Options

Holding Tank
Property Line and Well Isolation Variance, 500 Gal Pump Chamber and 2 Drywells
Close Proximity to Steep Slopes
Lake and Well Isolation Variance

Close Proximity to Steep Slopes

Well Isolation Variance, Close Proximity to Steep Slopes

Clay Sidewalls Required around Sand Backfill, Constructed on Clay-Sanitarian Concerned about how Long the Bed will Last

Septic/Well Seperation less than 75Ft, Lift Pump

Lake and Well Isolation Variance
500 Gal Pump Chamber and Well Isolation Not Met

Lift Pump

Well Isolation Not Met, 2-1000 Gal Holding Tanks
Lake Isolation Variance and Pump Chamber

1500 Gal Holding Tank

Size and Type Not Known
Mound System

Well Distance Variance and 1500 Gal Holding Tank
Trench System
Lift Pump Required
1500 Gal Holding Tank

1500 Gal Holding Tank
500 Gal Pump Chamber



DATE ADDRESS Description Type Septic DetailsSPECIAL CIRCUMSTANCES
SEPTIC

2488 Wegner Drive New U Size and Type Not Known
121st Street New B 1-800 Gal Septic w/ 300 Sft Drainfield

4/20/1977 Horseshoe Cove New B 1-800 Gal Septic w/ Drainfield
3/18/1983 Lot #30 Lorraine Drive New
5/14/1976 25th Street New B 1-1000 Gal Septic w/ 750 Sft Drainfield
4/26/1994 Lorraine Drive Repair P 1500 Gal Holding Tank, Designed for Seasonal Use Only 1500 Gal Holding Tank, Designed for Seasonal Use Only
10/13/1978 Unknown Repair M Mound System 2-800 Gal Septic w/ 600 Sft Drainfield, Mound System
7/22/1976 Unknown New B 1-1000 Gal Septic w/ 510 Sft Drainfield
3/28/1976 2003 Lake Drive New D 1500 Gal Drywell 1-1000 Gal Septic w/ 1500 Gal Drywell
8/17/1973 Unknown New B Unknown Septic w/ 500 Sft Drainfield
11/13/1971 Unknown New M  Lake Isolation Variance, Mound System 1-1000 Gal Septic w/ 500 Sft Drainfield, Lake Isolation Variance, Mound System
7/26/1971 Unknown New T Trench System 1-1000 Gal Septic w/ 120 Sft Trench System
7/14/1971 Unknown New D Drywell System 1-1000 Gal Septic w/ Drywell
8/12/1967 Unknown New B 2-800 Gal Septic w/ 300 Sft Drainfield
5/22/1974 Lot 17 Bayview New B 2-1000 Gal Septic w/ 1320 Sft Drainfield
3/18/1983 Lot #30 Lorraine Drive New System Denied-Unsuitable Soils
10/7/1985 Lorraine Drive Repair M 500 Gal Pump Chamber, Mound System 1-1000 Gal and 1-750 Gal Septic w/ 500 Gal Pump Chamber and 990 Sft Drainfield, Mound System
5/31/1988 2476 Lorraine Drive Repair M Mound System with Lift Pump Existing Septic w/ Unknown Gal Pump Chamber and Unknown Sft Drainfield, Mound System
11/10/1988 Lorraine Drive New M 500 Gal Pump Chamber, Mound System 1-1500 Gal and 1-1000 Gal Septic w/ 500 Gal Pump Chamber and 1000 Sft Drainfield, Mound System
11/7/1989 2472 Lorraine Drive Repair B 800 Gal Pump Chamber 1-1000 Gal Septic w/ 800 Gal Pump Chamber and 450 Sft Drainfield
7/16/1991 2467 Lorraine Drive Repair M 500 Gal Pump Chamber, Mound System, Well Variance, Retaining Wall 1-1000 Gal Septic w/ 500 Gal Pump Chamber and 340 Sft Drainfield, Mound System, Well Variance, Retaining Wall
9/4/1992 2473 Lorraine Drive Repair M 500 Gal Pump Chamber, Mound System 1-1500 Gal Septic Tank w/ 500 Gal Pump Chamber and 540 Sft Drainfield, Mound System
9/2/1993 2553 Lorraine Drive Repair B 500 Gal Pump Chamber Existing 1000 Gal Septic w/ 500 Gal Pump Chamber and 400 Sft Drainfield
4/11/1994 2551 Lorraine Drive Repair B 1-800 Gal Septic w/ 600 Sft Drainfield
10/17/1995 2469 Lorraine Drive Repair M Mound System with 500 Gal Pump Chamber 1-1000 Gal Septic w/ 500 Gal Pump Chamber and 429 Sft Drainfield, Mound System
10/18/1995 2579 Lorraine Drive New M Mound System with 500 Gal Pump Chamber 1-1000 Gal Septic w/ 500 Gal Pump Chamber and 627 Sft Drainfield, Mound System
7/8/1997 2501 Lorraine Drive Repair P Holding Tank 3-1000 Gal Septic w/ No Drainfield (Pump & Haul)
6/10/1998 2483 Lorraine Drive New B 500 Gal Pump Chamber 2-1000 Gal Septic w/ 500 Gal Pump Chamber and 1000 Sft Drainfield
12/29/1998 2555 Lorraine Drive Repair M Mound System with 500 Gal Pump Chamber 1-1000 Gal Septic w/ 500 Gal Pump Chamber and 600 Sft Drainfield, Mound System
5/5/1999 2499 Lorraine Drive New B Limited Replacement Options 2-1000 Gal Septic w/ 1320 Sft Drainfield, Limited Replacement Options
5/5/1999 2485 Lorraine Drive Repair B Clay Sidewalls Required around Sand Backfill, Constructed on Clay-Sanitarian Concerned about how Long the Bed will Last 2-1000 Gal Septic w/ 1000 Sft Drainfield, Clay Sidewalls Required around Sand Backfill, Constructed on Clay
11/5/1999 2474 Lorraine Drive Repair B 2-800 Gal Septic w/ 500 Sft Drainfield
12/9/2003 2470 Lorraine Drive Repair B 2-1000 Gal Septic w/ 600 Sft Drainfield
6/4/2004 2479 Lorraine Drive Repair B 2-1000 Gal Septic w/ 600 Sft Drainfield
11/14/2005 2466 Lorraine Drive Loan Evaluation B Septic/Well Seperation less than 75Ft, Lift Pump 500 Gal Septic w/ 450 Sft Drainfield and Lift Pump
3/24/2006 3524 Vanhorn Court New B Lift Pump Required 2-1000 Gal Septic w/ 900 Sft Drainfield and Lift Pump
5/29/1980 2490 Wagner Repair M Mound System Existing Septic w/ 500 Sft Drainfield, Mound System
7/11/1995 2495 Wegner Drive New B 500 Gal Pump Chamber 2-1000 Gal Septic w/ 500 Gal Pump Chamber and 800 Sft Drainfield
8/6/1999 2494 Wegner Drive New B 1-1000 Gal Septic w/ 520 Sft Drainfield
7/18/2000 2487 Wegner Drive New B 1-1000 Gal Septic w/ 750 Sft Drainfield

2488 Wegner Drive New U Size and Type Not Known Size and Type Not Known
121st Street New B 1-800 Gal Septic w/ 300 Sft Drainfield

8/24/1977 2003 26th Street New D 1500 Gal Drywell 2-750 Gal Septic w/ 1500 Gal Drywell
7/25/1994 2084 Lake Drive Repair D Existing Drywell System with Lines Routed Under Driveway 1-1000 Gal Septic w/ Existing Drywell and Drainfield, Routed Under Driveway
4/10/1997 2090 Lake Drive Repair B Lift Pump Required 2-1000 Gal Septic w/ 1080 Sft Drainfield, Lift Pump
2/13/2006 2154 Crystal Cove Drive New P 1500 Gal Holding Tank 1500 Gal Temp Holding Tank
12/9/1974 200 Forest Drive New M Mound System 1-1000 Gal Septic w/ 450 Sft Drainfield, Mound System
8/30/1979 Forest Lake Drive Repair B 3 Ft Depth of Excavation and Fill Required 1-1000 Gal Septic w/ 800 Sft Drainfield, Excavate and Fill
12/27/1972 North side of Miner Lake New B Lake Isolation Variance, Fill Required 1-1000 Gal Septic w/ 400 Sft Drainfield, Lake Isolation Variance, Fill Required
8/4/1971 25th Miner Lake New B 1-1000 Gal Septic w/ 300 Sft Drainfield, Lake Isolation Variance
8/17/1973 Miner Lake New M Lift Pump, Mound System 2-1000 Gal Septic w/ 700 Sft Drainfield, Mound System, Lift Pump
4/19/2000 2915 Miner Lake Road Repair B Well Isolation Variance, Close Proximity to Steep Slopes 2-1000 Gal Septic w/ 675 Sft Drainfield
7/26/2002 1965 Miner Lake Road Repair P Well Isolation Not Met, 2-1000 Gal Holding Tanks Well Isolation Not Met, 2-1000 Gal Holding Tanks
7/26/1971 Unknown New D 1200 Gal Drywell 1-1000 Gal Septic w/ 1200 Gal Drywell
12/11/1986 Lorraine Drive New M Mound System 1-800 Gal Septic w/ 340 Sft Drainbed, Mound System 4.5' High
9/4/1974 Unknown New T Trench System 1-1000 Gal Septic w/ 500 Sft Trench System
7/25/1973 Unknown New D Drywell System 1-1000 Gal Septic w/ 2 Drywells
9/15/1998 1968 Stoney Point Repair D Property Line and Well Isolation Variance, 500 Gal Pump Chamber and 2 Drywells Property Line and Well Isolation Variance, 500 Gal Pump Chamber and 2 Drywells, 1000 Gal Septic
4/13/1999 1964 Stoney Point New B 2-1000 Gal Septic w/ 1000 Sft Drainfield
6/11/1999 1958 Stoney Point Repair B 2-1000 Gal Septic w/ 1200 Sft Drainfield
9/29/2004 1969 Stoney Point New B 500 Gal Pump Chamber 1-1000 Gal Septic w/ 500 Gal Pump Chamber
8/7/1973 S side of Miner Lake New M Mound System 2-1000 Gal Septic w/ 700 Sft Drainfield, Mound System
12/13/1990 2447 118th New B 1-1000 Gal Septic w/ 510 Sft Drainfield
7/25/1973 Off 118th Ave New B Undersized for Cottage Use 1-600 Gal Septic w/ 360 Sft Drainfield, Undersized for Cottage Use
6/19/2001 2571 Harold Repair B 2-1000 Gal Septic w/ 680 Sft Drainfield
10/20/1992 1975 Koteris Drive Repair M 500 Gal Pump Chamber, Well Variance, Drainfield Undersized, No Replacement Options, Mound System 1-1500 Gal Septic Tank w/ 500 Gal Pump Chamber and 600 Sft Drainfield, Well Variance, Drainfield Undersized, No Replacement Options, Mound System
6/11/1993 1981 Koteris Drive Repair B 500 Gal Pump Chamber, Variance for Lake Isolation and Slope, Pumped under Road 1-1500 Gal Septic Tank w/ 500 Gal Pump Chamber and 750 Sft Drainfield, Variance for Lake Isolation and Slope, Pumped under Road
5/11/1994 1971 Koteris Drive Repair M Mound System with 500 Gal Pump Chamber 1-1000 Gal Septic w/ 500 Gal Pump Chamber and 500 Sft Drainfield, Mound System
6/19/1996 1996 Koteris Drive New B 500 Gal Pump Chamber 2-1000-Gal Septic w/ 500 Gal Pump Chamber and 1100 Sft Drainfield
8/15/1997 1973 Koteris Drive Repair B 2-1000 Gal Septic w/ 660 Sft Drainfield

1979 Koteris Drive New P 1500 Gal Holding Tank 1500 Gal Holding Tank
1980 2605 Haas Drive Repair T Trench System Unknown Septic w/ Trench System
11/1/1979 2591 Haas Drive Repair M Mound System 1-1000 Gal Septic w/ 600 Sft Drainfield, Mound System
6/2/1993 2595 Haas Drive Repair B 1-1000 Gal Additional Septic w/ 1000 Sft Drainfield
12/2/1999 2603 Haas Drive New B Close Proximity to Steep Slopes 2-1000 Gal Septic w/ 700 Sft Drainfield
10/16/2000 2581 Haas Drive Repair B Lift Pump 1500 Gal Dual Compartment Septic and Pump to Existing Bed
5/20/2003 2555 Haas Drive Repair B Lake and Well Isolation Variance 1-1000 Gal Septic w/ 400 Sft Drainfield, Lake and Well Isolation Variance
7/29/2003 2561 Haas Drive New B 500 Gal Pump Chamber and Well Isolation Not Met 2-1000-Gal Septic w/ 500 Gal Pump Chamber and 920 Sft Drainfield, Well Isolation 63 Ft
5/5/2005 2571 Haas Drive Repair P Well Distance Variance and 1500 Gal Holding Tank Well Distance Variance and 1500 Gal Holding Tank
10/11/2005 2585 Haas Drive Loan Evaluation T Trench System Trench System
6/30/1973 Lot 21 Haas Street New M Lake Isolation Variance, Mound System 1-800 Gal Septic w/ 450 Sft Drainfield, Lake Isolation Variance, Mound System
10/21/1993 1999 Benny Drive New B 500 Gal Pump Chamber, Berm Wall and 8" Tile Required, Well Relocated 2-800 Gal Septic w/ 500 Gal Pump Chamber and 600 Sft Drainfield, Berm Wall and 8" Tile Required, Well Relocated
10/21/1998 1997 Benny Drive Repair B Lake and Well Isolation Variance 1-500 Gal and 1-800 Gal Septic w/ 500 Sft Drainfield, Lake and Well Isolation Variance

2004 Benny Drive New M Mound System 2-1000 Gal Septic w/ 990 Sft Drainfield
2001 Benny Drive New U Size and Type Not Known Size and Type Not Known

10/15/1970 Lakeland Drive New D 1000 Gal Drywell 1-1000 Gal Septic w/ 1000 Gal Drywell 
12/14/1993 1943 Lakeshore Drive New B 500 Gal Pump Chamber 1500 Gal Dual Compartment Tank w/ 500 Gal Pump Chamber, 345 Sft Drainfield
12/16/1993 1955 Lakeshore Drive New U Size and Type Not Known Size and Type Not Known
12/16/1993 1935 Lakeshore Drive New D 500 Gal Pump Chamber, 2-Drywells w/ Alternating Valve 1-1500 Gal Septic Tank w/ 500 Gal Pump Chamber, 2-Drywells w/ Alternating Valve
7/25/1995 1959 Lakeshore Drive New B 500 Gal Pump Chamber 2-1000 Gal Septic w/ 500 Gal Pump Chamber and 1188 Sft Drainfield
9/15/2004 1961 Lakeshore Drive Repair P 1500 Gal Holding Tank 1500 Gal Holding Tank
4/20/1977 Horseshoe Cove New B 1-800 Gal Septic w/ Drainfield
11/7/1986 Horseshoe Cove New T Trench System 1-1000 Gal Septic w/ 345 Sft Trench System
7/18/1988 Horseshoe Cove New B Extensive Excavation and Backfill~5.5 Ft Deep 1-1000 Gal Septic w/ 660 Sft Drainfield and Extensive Excavation and Backfill~5.5 Ft Deep
6/24/1998 1906 Horseshoe Cove New B Close Proximity to Steep Slopes 1-1000 Gal Septic w/ 700 Sft Drainbed near steep slope
3/17/1999 1916 Horseshoe Cove New B 1-1000 Gal Septic w/ 400 Sft Drainfield or 600 Sft Drainbed
8/5/2002 2497 Horseshoe Cove Repair B Lake Isolation Variance and Pump Chamber 2-1000 Gal Septic w/ 700 Sft Drainfield and Pump Chamber with Lake Variance
9/18/2003 1911 Horseshoe Cove New B 2-1000 Gal Septic w/ 800 Sft Drainfield
8/8/1972 Liechti Knoll Subdivision New B 1-1000 Gal Septic w/ 450 Sft Drainfield
9/14/1971 Forest Drive New B 1-800 Gal Septic w/ 300 Sft Drainfield
7/19/1974 Unknown New M Lake Isolation Variance, Mound System 1-1000 Gal Septic w/ 990 Sft Drainfield, Lake Isolation Variance, Mound System
11/12/1970 Forest Drive New D 1000 Gal Drywell 1-800 Gal Septic w/ 1000 Gal Drywell 

System Denied-Unsuitable Soils

Size and Type Not Known







Appendix F 
Utility Services Agreement 

 

















Appendix G 
Public Participation and Informational Meetings 

 




