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SECTION 1: PROJECT PLANNING 

a) Location 

The Village of Central Lake is located in the northern portion of Michigan’s Lower Peninsula and is 
surrounded by Central Lake Township within Antrim County. Nearby municipalities include the Village 
of Ellsworth (8 miles to the north), the City of East Jordan (14.5 miles to the northeast), and the Village 
of Bellaire (8 miles to the south).  

The Village of Central Lake comprises 1.2 square miles of the County’s 476.9 square area, bordering the 
shores of Intermediate Lake and Hanley Lake. Geographically, the Village is located wholly within one 
government survey township (Township 31 North, Range 8 West). The greatest distance from the 
northern boundary to the southern boundary is approximately one and one quarter (1 1/4) miles and 
the distance from east to west distance is slightly greater than one mile at the widest part of the 
Village. The Village is most dense along Main Street, which includes the majority of the commercial 
businesses and approximately half of the Village residents.    

  

Boundary – Village 
Limits 
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For purposes of this Feasibility Study, we have divided the study into three (3) scenarios: 

o Option 1: Ability to upgrade / replace existing drainfield and pumping stations and allow expansion 
and maintain effluent treatment system 

o Option  2A / 2B: Centralized or Decentralized Treatment Systems and collection system to provide 
full sewage treatment and allow for expansion 

 
b) Environmental Resources Present  

The 2013 Master Plan adopted by the Village of Central generally addressed the natural resources for the 
area including potential environmental concerns. These include: 
 

➢ One of the most valuable natural 
resources of the Village of 
Central Lake is water. The Village 
is located within the Elk River 
Chain of Lakes watershed.  Both 
Hanley Lake and Intermediate 
Lake are part of the chain of 
interconnected narrow lakes 
which follow the glacial drainage 
channels. The waters of these lakes contribute to recreational activities occurring during the 
warm summer months, such as fishing, boating, and swimming. Recreation activities, however, 
do not cease in the winter. Ice fishing, snowmobiling, and cross-country skiing are popular cold 
season activities.   
 
Within the Village there is extensive shoreline, including frontage on both lakes. These lakes and 
their associated streams and creeks offer scenic and recreational amenities to Village residents 
and visitors. It is extremely important that the quality of these surface waters be protected from 
the negative impacts of development, such as pollution and loss of scenic views to open water.  
Intermediate Lake has a surface area of approximately 1,520 acres, with a maximum depth of 
80’ and an average depth of 28’. Intermediate Lake is currently included in an ongoing lake 
monitoring program organized by the Tip of the Mitt Watershed Council.  The threat of water 
pollution from point sources is not an issue in Central Lake, but non-point sources are a major 
concern.  
 

➢ An environmental review through the Michigan Natural Features Inventory database (MNFI) 
identified 11 threatened species and 9 species of concern that exist within Antrim County.  
 

➢ The Michigan Department of Environment, Great Lakes and Energy (hereafter EGLE, formerly 
DEQ) provides for the identification, evaluation and risk assessment of sites of environmental 
contamination in the State, under part 201 of PA451 of 1995. A site of environmental 
contamination, as defined, is “a location at which contamination of soil, ground water, surface 
water, air or other environmental resources is confirmed, or where there is potential of 
contamination of resources due to site conditions, site use or management practices.”  
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The agency publishes an annual list of environmentally contaminated sites by county, showing 
the sites by name, Site Assessment Model score, pollutant(s) and sites status. The recent 
inventory identifies 33 sites within Antrim County, five (5) of which are in Central Lake. 
  

Should the Village pursue State and/or Federal funding to implement any of the capital improvements 
that are identified in this report, a more in-depth environmental report will be necessary.  This report 
should include site-specific evaluation in the areas of construction to determine whether impacts to 
natural resources are plausible.  GFA would coordinate this work with the Michigan Rural Community 
Assistance Program (RCAP).  RCAP assists rural communities such as Central Lake with maintaining 
community infrastructure to improve quality of life and would identify environmental resources present 
within the planning area that potentially could affect the design of the project. 
 

c) Population Trends 

According to the U.S. Census Bureau, the population for the Village of Central Lake in 2010 was 952 
persons (461 male – 491 female). The Village consists of 1.2 square miles of land as compared to 27.6 
square miles for Central Lake Township and 476.9 square miles for Antrim County. 

In discussing the population for the Village of Central Lake, however, it is important to note that the 
figure presented by the 2010 Census does NOT reflect the actual number of persons residing in the 
Village during the summer months. As typical in much of northern Michigan, local communities swell 
during the warm weather months. The Census tally, taken on April 1st, does not count residents who 
winter elsewhere. Respondents are asked to declare a permanent residence different from their April 
location, if more than six months are spent at the alternate address. However, many fail to do so for 
reasons of misunderstanding or for tax purposes. 

In reviewing the social and economic information derived from Census data, the figures presented for 
housing characteristics show 100 units or 18 percent of the total housing units as seasonal, 
recreational, or occasional use homes. Based on the average household size in the Village of 2.44, the 
expected seasonal increase would be approximately 211 persons. This does not account for many 
summer visitors who stay at private lodging places or at the homes of family or friends. 

 

Chart of Village Population Trends

 

1. Historical population data source – U.S. Census Bureau 
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The Population section in the 2013 Master Plan Census (2010 data) shows a total of 387 households in 

the Village of Central Lake, 253 family households and 134 non-family households. The Census Bureau 

defines family household as a person living with one or more persons related to him or her by birth, 

marriage or adoption, and a non-family household as a person living alone or with nonrelatives only. The 

Village has 2.44 persons per household and Central Lake Township has 2.35, as compared to 2.36 and 

2.49 persons per household for the County and State, respectively.  It would be prudent to expect the 

Village to experience some growth in the future, although it should not be anticipated to be substantial. 

For the purpose of this study, growth rates for the Village shall be estimated in an optimistic yet 

conservative manner, to accommodate for growth (specifically the seasonal increase) yet be mindful of 

historical and recent trends and patterns. 

Table of Village Population Trends          

 
1. Historical population data source – U.S. Census Bureau 
2. Asterisk denotes estimated data 

 
 
Chart of Regional Population Trend 
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Year 1990 2000 2010 2015* 2020* 

Population 954 990 952 935 950 

Change in Population N/A 36 -38 -17 15 

Percent Change N/A 3.8% -3.8% -1.8% 1.6% 

Annual Population Change N/A 3.6 -3.8 -1.7 1.5 

Annual Percent Change N/A 0.38% -0.38% -0.18% 0.16% 
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1. Historical population data source – U.S. Census Bureau 
2. Asterisk denotes estimated data 

 
 
Table of Regional Population Trends 

 
 

d) Community Engagement 

GFA strongly recommends involving the community should this project move forward, as public 
engagement and preferences are key to a successful project. Options and opportunities for public 
comment include public meetings, informational mailers, meeting with business owners, and a project 
website. The public’s understanding and perception of projects serving the community has significant 
value and should be a priority during the planning and implementation phases. 

 

  

Year 1990 
% 

Change 
2000 

% 
Change 

2010 
% 

Change 
2015* 

State of Michigan 9,295,297 6.9% 9,938,444 -0.6% 9,883,640 0.3% 9,909,600 

Antrim County 18,185 27.1% 23,110 2.0% 23,580 -1.5% 23,215 

Village of Central Lake 954 3.8% 990 -3.8% 952 -1.8% 935 
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SECTION 2: EXISTING FACILITIES 

a) Description 

Public Sanitary Sewer 

Currently the Village of Central Lake has a community-drainfield sanitary collection system regulated by 
EGLE. The existing wastewater collection infrastructure in the Village is a mix of septic tank/effluent 
pump (STEP) and septic tank / effluent gravity (STEG) systems. Each home/business on the system has a 
septic tank that settles out the solids and transfers the liquid effluent into a collection line.  The collection 
lines run one (1) of three (3) community pump stations that transfers the flow through a common force 
main to a centralized drain field with collection and dosing tanks. Solids are collected from septic tanks 
at individual properties with the system serving approximately 169 customers (265 Residential 
Equivalent Units) within the Village limits.  
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Public Water 

The Village of Central Lake owns and operates a municipal Type I Water System to serve the residents.  
The water system was originally installed in the late 1970s and is comprised of three (3) supply wells, 
two (2) water storage tanks and a network of distribution piping.  The system provides both domestic 
and fire suppression service to approximately 630 customers (537 connections) with 90 that reside in 
the Township of Central Lake.   

b) History – Sewer System 

In 1979 a sanitary sewer feasibility report was prepared that indicated nearly all the of existing septic 
systems in the Village have failed or were failing.  The report concluded that a collection system and 
community septic tanks / tile field system were the most practical alternatives to solve the problem.   

In 1989 the system was permitted by the Michigan Department of Natural Resources (MDNR) and 
constructed.   It was regulated under R323.2210 and R323.2203 of Part 31 of the Natural Resources 
and Environmental Protection Act, Ground Water Discharge Permit No. GW1010136 and authorized to 
discharge a maximum of 45,920 gallons per day (32 gallons per minute), under Rule 2210, Site Specific 
Exemption. Acting under this Rule, in 1989 the DEQ issued a variance with the original permit stating 
that it was not economically feasible for the permittee to meet discharge limits at that time – 
construction and maintenance costs for an upgraded treatment system were prohibitive and no 
prudent alternative existed. However, to address a concern with nitrates from the system 
contaminating the local aquifer, the discharge was limited to domestic and human metabolic wastes.  

 

 

 

 

 

 

 

 

 

 

 

 

 

The variance included the provision that the Village was required to implement a monitoring program.  
Three (3) monitoring well were installed for sampling that is to be conducted quarterly and submitted 
to the state.    To date the system has operated in a satisfactory fashion, and the monitoring wells have 
shown no adverse impacts with all parameters compliant with the permit conditions.  A copy of this 
permit is included in the Appendix. Monitoring data from the flow meter at the drain field indicates an 
existing maximum daily flows of 33,572 GPD (which occurred in December 2019).   

c) Service Area and Demand 

Flow from 
Community Septic 
Collection System 

Average : 16,742 GPD 

Limit: 45,920 GPD 

Septic Tank 1 

3,000 Gallons 

Septic Tank 2 

3,000 Gallons 

Dosing Tank 

4,000 Gallons 

Discharge 

Daily Average: 22,596 GPD 

Limit: 45,920 GPD 

Discharge to Fields 1-6 
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The community sewer system has 169 connections equating to 265 REUS.  The majority are residential 
(single-family residential housing) with the remainder consisting of churches, the school, businesses, 
and restaurants.  Armor Express is the largest customer; it is serviced exclusively by Pump Station #3.   

The Village of Central Lake is required to submit quarterly water samples and annual pumpage reports 
to the state.  Review of the pumpage data for the last 10 years indicates the highest maximum average 
daily demand experienced was 33,572 gpd in December of 2019.  The most recent five (5) years of data 
reveal an overall average daily flows of 22,596 gallons per day.  This correlates to 136 gallons per day 
per customer (average day) and 204 gallons per day per customer (maximum day).  Therefore, a 
potential 27% available capacity remains to accommodate future growth and expansion.   

 

d) Condition of Existing Facilities 

This system has been in operation for 30 years and is operating within the original design parameters. 
Overall, based upon the DPW records, it is in decent condition and appears to have been maintained. 
The DPW has committed to providing continued maintenance to achieve the maximum amount of 
useful life.  Following is a list of the critical components of the system, along with typical and remaining 
life expectancy under ideal conditions.  This does not account for wear items such as gaskets, brackets, 
etc.  

  



Village of Central Lake, MI - Preliminary Engineering Report for Sanitary 
Sewer System Improvements 

11 

 

 

Village of Central Lake System Components – Typical vs. Remaining Life 
Expectancy 

Component Typical Life Expectancy Remaining Life Expectancy 

Collection System 

Force Main  75 years + 40 years + 

Clean Out Structure 75 years + 40 years + 

Air Relief Structure 20 years + (valve)  /  75 years 
+ (manhole) 

1-10 years if cleaned, painted and 
exercised 

Pump Stations 

Wetwell 50 years + 20 years + 

Controls  10-20 years 0 years 

Control Panel 35 - 40 years 10 years 

Piping / Valves 50 years + (piping)  / 30 years 
+ (valves) 

20 years + (piping) / 10 years + 
(valves) 

Pump / Motor #1  15-20 years 0 years 

Pump / Motor #2 15-20 years 0 years 

Drainfield 

Fields 30 years + 0 years 

Dosing Tanks 50 years + 10+ years 

Control Panel 35 - 40 years 10  years 

Piping / Valves 50 years + (piping)  / 30 years 
+ (valves) 

20 years + (piping) / 10 years + 
(valves) 

Pump / Motor #1  15-20 years 0 years 

Pump / Motor #2 15-20 years 0 years 

 

An inventory and assessment of the infrastructure is necessary to establish an understanding of the 
typical historical operations and viability to keep the infrastructure in good working for many future years. 
The Village with GFAs assistance has prepared a Proposal to be solicited to contractors to perform 
televising and cleaning of the collection and distribution lines in the system.  Due to a busy construction 
season, cost effective bids were not received and work has been slated to be completed in 2020.  This 
work has already been budgeted in the 2019 fiscal year.   

Collection System / Distribution System Summary 

The sanitary sewer system is comprised of 2” thru 6” low-pressure force main and gravity sewer mains 
that collect and transport the sewage to a community drainfield located in the northwest section of 
the Village.   Solids are retained within onsite holding tanks at each residence and it is the 
responsibility of the property owners to pump and haul.     

The existing sewer system for this scope of services is limited to the gravity sewer and force main 
constructed between 1986 and 1988. The sewer pipe materials consist of both polyvinyl chloride (PVC) 
and ductile iron (DI).  The sewer consists of gravity and force main sewer, manholes, air release 
structures, cleanouts, valves and other appurtenances.  A summary follows. 

Village of Central Lake Collection / Distribution System 
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 Pump Station #2 Service Area 

 

Pump Station #1 Service Area 

 

Pump 
Station #3 

Service 
Area 

 Gravity 
Sewer 
(STEG) 

Low 
Pressure  

(STEP) 

Forcemain 
to PS #1 

Gravity 
Sewer 
(STEG) 

Low 
Pressure  

(STEP) 

Forcemain 
to 

Drainfield 

Forcemain 
to PS #1 

Date 
Constructed 

1989 1989 1989 1989 1989 1989 2006 

Diameter / 
Material 

4” @ 
0.41%  

2”  4” Ductile 
Iron 

6” @ 0.2%  

4” @ 0.4%  

2” 

3” 

6”  3” HDPE 

Capacity 55 
GPM 

95 GPM 390 GPM 110 GPM 

55 GPM 

95 GPM 

220 GPM 

875 GPM 220 GPM 

Quantity 730 LF 750 LF 2,100 LF 1085 LF 

2,150 LF 

1,800 LF 

600 LF 

3200 LF 8,500 LF 

 

 

*Forcemain Capacity computed based upon 2 - 10 feet per second to obtain scour velocity, 10 State Standards 

*Gravity Capacity based upon limited segment (minimum slope) 

 

A review of the information indicates that the collection lines are capable of handling well beyond the 
permitted flows of 49,520 gpd.  In fact, the most limited segment in the design drawings—a 4” main 
designed at a slope of 0.41% -- has a hydraulic capacity of 79,200 gpd (or 55 gallons per minute).   

Based on this data, the collection lines are well able to handle current flows and any foreseeable 
additional flows.  A review of the condition with the Village DPW indicated minimal maintenance and 
negligible backups in the system.  The Village is slated to complete televising and cleaning of the lines in 
2020, which will provide a more comprehensive report on the condition.  However, for purposes of this 
report, no improvements are noted.    

 

Pump Stations 

 
This infrastructure includes three (3) primary pump stations and three (3) cluster pump stations. The 
primary pump stations provide transportation of effluent to the treatment site. The three (3) cluster 
stations service an immediate area along Brook Street. A summary follows. 
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EGLE guidelines for design, capacity, and operating parameter for sanitary pump stations:  
1) Firm capacity (largest pump taken offline) shall be sized to handle peak hour flows  
2) Minimum two-minute run time  
3) Six pump starts per day / 3 to 5 minutes between pump cycles   
4) Minimum two-minute effective storage volume (pump on & pump off setting)  
5) Filling time not to exceed 30 minutes 

 

The pumping station infrastructure is not only capable of handling the existing flows of the system but 
has capacity exceeding the permitted treatment capacity of 49,520 gallons per day.  Capacity restrictions 
do not appear to be of concern, however, the structural integrity of Primary Pump Station #1, #2, and 
the three (3) cluster pump stations should be noted.   

Village of Central Lake Pump Station Components 

 Pump Station #1 Pump Station #2 Pump Station #3 

Year Built 1989 1989 2006 

Capacity 
(Each) 

95 GPM @ 51’ TDH 57 GPM @ 54’ TDH 45 GPM @ 80.6’ TDH 

Quantity Two (2) Two (2) Two (2) 

Rating 
(Each) 

2 Hp, 230 V/ 1 P 1 Hp, 230V / 1 P 5 Hp, 230V / 1 P 

Type  Effluent Submersible 
 

Effluent Submersible 
 

Grinder Submersible 

Wetwell 
Size 

6’ / 11’ Depth 4’ / 9’ Depth 6’ / 9’ Depth 

Alarms Audible / Visual Audible / Visual Audible/ Visual 

Control 
Panel 

Yes Yes Yes 

Backup 
Power 

Receptacle Receptacle Receptacle 

Piping / 
Valves 

3”  3” 3” 

Status  
Wet Well Degrading, Controls 

and Pumps due for 
replacement 

Wet Well Degrading, Controls 
and Pumps due for 

replacement 
Minimal Use 
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Based upon site inspections and review with the DPW, the 
concrete wet wells are deteriorating and becoming subject to 
inflow, infiltration.  Of specific interest, Pump Station #2 is 
located along the shoreline of Intermediate Lake, creating 
potential for exfiltration of effluent.  In addition, both stations 
pumps, motors, control panel and electrical are antiquated and 
beyond their life expectancy.  Should the Village decide to 
maintain the current sewer system configuration, complete 
replacement of these two (2) primary pump stations and three 
(3) cluster pump stations would be required.    
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Treatment System 

The wastewater treatment system consists of a septic tank dosing chamber that houses one (1) dosing 
siphon sized to discharge treated wastewater sequentially and alternatively to the six (6) disposal field 
cells. The combined effective treatment area of the six (6) cells is 170,000 ft2. The disposal field is designed 
to handle 49,520 gallons per day (gpd) at an application rate of 0.3 gpd/ft2.   

The disposal field cells were designed as pressure-dosed disposal fields. Utilizing dosing siphons, effluent 
(partially treated wastewater) is delivered to the disposal fields in large doses. Pressurized dosing has two 
benefits. When distributed under pressure the effluent exits through evenly spaced holes in the lateral 
pipes. This reduces clogging, bio-mat overgrowth, and soil saturation. By alternating in two sets of three 
fields, fields have a rest period between doses which enhances the effectiveness of pathogen and nutrient 
removal. The dosing chamber and the three siphons provide the tools needed to uniformly dose the 
disposal field cells. 

 

The pumping station infrastructure is not only capable of handling the existing system flows but exceeds 
the permitted treatment capacity of 49,520 gallons per day.  Capacity restrictions do not appear to be of 
concern, however, the operational capability of the drainfields is a concern.  Based upon site inspections 
and review with the DPW, the field cells are frequently ponding - demonstrating overgrowth.  This 
overgrowth (bio-mat) forms over time due to hydraulic and organic loadings as the drainfield ages and 
reaches life expectancy.  Eventually this reduces the infiltrative capacity of the disposal field and causes 
them back up with effluent as-is currently occurring.  Should the Village opt to retain the current sewer 
system configuration, complete abandonment and installation of new drain fields would be required.   

Village of Central Lake Treatment System Components 
 

 Septic Tanks Dosing 
Chamber 

Metering 
Manhole Drain fields 

Year Built 1989 1989 1989 1989 

Capacity (Each) 3,000 gallons 4,000 Gallons N/A 
135’ x 210’ Each 

 (28,350 Sft Each) 

Quantity Two (2) One (1) One (1) Six (6)  

Type  Concrete 

Concrete 
Chamber with 
Dosing siphon 

 

4’ Diameter 
Concrete Manhole 
with Flow Sensor 

Disposal with 2” 
lateral headers 

Alarms Audible / Visual Audible / Visual Audible/ VIsual Audible/ VIsual 

Control Panel Yes Yes Yes Yes 

Backup Power No No No No 

Piping / Valves 6”  6” 6” 6” 

Status  
Acceptable, need 

cleaning & 
maintenance 

Acceptable, 
need cleaning & 

maintenance 

Beyond Life 
Expectancy / Not 

Reliable 
Failing / Ponding 
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e) Financial Status of Existing Facilities 

The Village of Central Lake, due its existing infrastructure with both water and sewer, is experienced in 
operating, budgeting, and billing for municipal water and sewer services. Their current adopted 2020 
budget specific to sewer reflects an overall $79,700 in revenue and $70,124 in expenses for a net of 
$9,576.  The Village has been increasing their sewer fund balance over the years, and has a fund 
balance of $106,085 available for emergencies and capital improvement projects. 

 

f) Water/Energy/Waste Audits 

The Village provides operation and billing services for both their public water and sanitary sewer systems.  
Village staff generate the required pumpage reports as well as billing records.  These records will be 
utilized in Section 3 as a benchmark for sewer usage, to assist with establishing anticipated wastewater 
flows.   

All customers connected to the wastewater collection system are charged a monthly rate of $16.00, 
based on the number of Residential Equivalent Units (REUs). In general, single-family residential 
properties are considered one REU, whereas commercial customers (i.e., restaurants, grocery or retail 
stores, laundromats, etc.) consist of more than one REU.  Current records indicate that the system, with 
its current 169+ connections, is assessed a total of 265 REUs.   This generates an annual revenue of 
approximately $51,000. 

As previously noted, the most recent five (5) years of data reveal maximum daily flow values of 33,572 
gallons per day with an overall daily average of 22,596 gallons per day (as confirmed by reports submitted 
to the state).  This correlates to a 136 gallons per day per customer (average day) and 204 gallons per 
day per customer (maximum day).   

Based on a usage figure of 204 gpd per customer, this still leaves room for additional expansion to the 
system of 60 more customers without exceeding the 45,920 gpd limit.    There are many caveats to this 
statement, as the exact amount of growth depends largely on the type of businesses that connect into 
the system and the flows that these businesses contribute.  Any new connections will have to be reviewed 
in cooperation with EGLE.   
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SECTION 3: NEED FOR PROJECT  

With this study the Village of Central Lake can evaluate the alternatives that are available that would 
provide the Village the opportunity to expand and improve their sanitary sewer system to address the 
public health, safety and welfare of the community including:    

1) Rehabilitate the existing system to 
maintain effluent treatment. This must 
meet current needs and accommodate 
some future growth to service additional 
commercial and residential properties 
within the Village boundary and 
potentially properties along the lakeshore 
within the Township 

2) Build and operate a larger-scale sewage 
collection and treatment system. This 
system would serve commercial and 
residential properties within the Village 
boundary, and potentially properties 
along the lakeshore within Central Lake 
Township. 

From a purely economic standpoint the need 
for an expanded sewer project in the Village of 
Central Lake entirely depends on the Village’s 
desire and ability to attract new businesses. 
According to the 2000 Census, median 
household income is $29,272 (the Michigan 
average is closer to $48,432). At this time the 
existing system is sufficient to fulfill current 
needs, with some capacity to accommodate 
future demand.  

There is an active Village Planning Commission and Downtown Development Authority, with the 
following goals (in priority order): 

• Maintain the small town atmosphere of the Village. 

• Encourage planned land uses in coordination with public utility, facility and services 
improvements. 

• Retain the unique natural and environmental qualities of Central Lake. 

• Promote the protection of environmentally sensitive features including lakes, 
streams, wetlands, slopes and wooded areas. 

• Provide opportunities for the location of new commercial and limited light industrial 
businesses in Central Lake. 

• Land use planning and local controls should be employed to alleviate land use 
conflicts, property maintenance problems and develop future land use which closely 
matches existing land use patterns and environmental features. 

• Develop, adopt and begin implementation of a Complete Streets policy, to improve 
transportation equity, while encouraging health through physical activity and active 
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From an environmental standpoint our assessment of the existing system shows that, with some 
capital improvements to pump stations and the drainfields, the existing system is capable of providing 
adequate environmental protection in the existing service district. There are other factors outside of 
the study area, however, that may impact future sewer service direction.   

ELGE Water Resources Division (WRD) reviewed this report that was completed to address deficiencies 
in the Village’s wastewater system. The deficiencies were discussed and reviewed by EGLE as they 
pertain to Part 31, Water Resources Protection, of the Natural Resources and Environmental Protection 
Act, 1994 PA 451, as amended (NREPA); and Part 41, Sewerage Systems, of the NREPA. EGLE provided a 
letter dated 07-20-2020 supporting the proposed improvements. This letter is attached to this report. 

a) Health, Sanitation, and Security  

There is a sewer system serving a portion of the downtown area within the Village, along North M-88. 
The majority of local residents rely on private, on-site septic systems, which are regulated by the 
Antrim County Health Department. With the majority of residents on private septic tanks (the 
municipal system only serves 25% of the Village), their condition is unclear as many of these systems 
predate the 1970’s records.  Some of the existing systems may be inadequately sized with respect to 
current standards, or not functioning properly.  

A high concentration of waste effluent infiltrating into the soils, in combination with a high-water table, 
and highly permeable soils poses a potential health hazard should pollutants be introduced into the 
groundwater. Some of the oldest structures and most dense collection of drainfields are located in the 
area along the shores of Hanley and Intermediate Lake. Leaking septic tanks and drainfields not 
functioning properly present a potential contamination risk to the groundwater, surface water, and the 
entire community. The vast majority of both the municipal sewer system and private septic tanks and 
drainfields fall within 1,500 feet of the Hanley Lake and Intermediate Lake shorelines and 2,000 feet of 
all the municipal groundwater wells.  

Due to the existing compact configuration, many of the properties in this study simply do not have the 
available reserve drain field space should their existing drainfield fail. In the event a vacant property 
sells for development, or changes use to one generating additional and/or higher strength waste, it has 
proven challenging and difficult for the Health Department to allow on-site permits. Understandably, 
this may affect the long-term economic viability of the subject area. 

The high concentration of waste effluent infiltrating into the soils, in combination with a high-water 
table, and highly permeable soils poses a potential health hazard should pollutants be introduced into 
the groundwater. Some of the oldest structures and most dense collection of drainfields are located in 
the area adjacent to municipal well #1 and #2. Leaking septic tanks and drainfields not functioning 
properly present a potential contamination risk to the groundwater source for these wells, and for the 
entire community. 

Additionally, as noted this area borders Hanley and Intermediate Lake, both part of the upper chain of 
lakes. This waterway flows through multiple water bodies, including, Lake Bellaire, Torch Lake, Elk Lake, 
and outlets Into Lake Michigan. The protection of the water quality of these lakes is vital to the entire 
region for recreation, tourism, sports fishing, and environmental preservation. 

b) Aging Infrastructure 

As noted in the previous sections, both infrastructure with the public sewer system and the private 
systems are known to be aging. 

c) Reasonable Growth 
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It would be prudent to expect the Village to experience some growth in the future, although based 
upon information in Section 2, it is not be anticipated to be substantial. For the purposes of this report, 
a 2% annual growth in benefits will be estimated. 

The lack of a sewer system can be a factor limiting growth, specifically for multi-family housing 
developments in the southern area of the Village.  Extension of the municipal sanitary system may 
encourage the purchase of property, and construction of additional businesses. It can also help release 
property for commercial use, encourage development of currently vacant land, and/or conversion of 
larger parcels into residential developments. 

An increase in commercial operations to serve additional population should be anticipated in 
conjunction with population growth. Current sewer system use records classify 18% of users as 
commercial (including restaurants, schools, churches, offices, and equipment repair facilities). 

The vast majority of the remaining 82% of users are typical single-family homes. This ratio of 18% 
commercial users to 82% residential users will likely be maintained as the community grows through 
the planning period. 

Benefit Projections 

The team evaluated each region of the service area for potential maximum growth and development. 
Each region has also been evaluated with a maximum build-out population. The characteristics of each 
region and estimated buildout are outlined below. 

● Option 1:  Utilize Existing System (Expand to 49,520 gpd effluent treatment capacity)  

This includes the downtown commercial district and the surrounding dense residential area. 
Current records show this area serves a total of 169 sewer system customers with a current 
maximum daily demand of 33,572 gallons and is utilizing approximately 73% of the system capacity. 

● Option 2:  Construct a New System to Service Entire Village  

This includes expanding Option 1 service area plus all remaining lots within the Village limits, 
equivalent to 530 connections (630 Customers) to match the municipal water system.  

Table Summarizing Customers 
 

Existing 
Customers 

(REU) 

Existing Max 
Day Demand 

(GPD) 

Max 
Customers 

(REU) 

Ultimate 
Max Day 
Demand 

(GPD) 

Option 1 - Downtown commercial district 
and surrounding dense residential area.  

265 33,572 265 49,520 

Option 2 – Option 1 PLUS All remaining lots 
within the Village limits. 

265 33,572 530 116,550 

 

In subsequent sections of this report, several collection and treatment options are explored with the 
pros/cons outlined for each alternative. As a key to supporting future growth, parameters considered in 
the selection of the type of collection and treatment system should include minor initial over-sizing, 
the ability to expand with population growth, and capacity to easily upgrade in the future. 
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SECTION 4: ALTERNATIVES CONSIDERED  

Every system has two components – treatment and collection, and there are many ways to combine 
different wastewater collection and treatment options. Each combination presents its own unique 
advantages and limitations. Regardless, all collection and treatment systems must work together to 
ensure effluent is treated and disposed of properly while complying with all applicable regulations. 
Each viable option for collection and treatment is evaluated below using several factors, including 
infrastructure costs, operation and maintenance costs, construction impact, and design requirements. 

a) Collections System Alternatives 

This section will cover the collection options considered. The type of collection system selected will 
strongly influence the type of treatment method: systems that collect both liquid and solid waste are 
best matched with a mechanical treatment plant or a lagoon treatment system, while systems that 
collect only liquid waste are best matched with community drainfields, or irrigation with sand filtration 
(land application). The options below will focus on the collection system specifics, and a recommended 
form of treatment. We will discuss the individual treatment methods in-depth in the next section. 

Existing System Collection Option C-1 – STEP / STEG System 

Maintain the existing configuration of a septic tank effluent pumping / septic tank effluent gravity (STEP 
/ STEG) collection system with a pump station and force main to the existing treatment facility 
(drainfield). This type of collection system transports liquid effluent only. 

Description 

The existing system would remain in operation with service areas to expand as growth dictates.  Costs 
for this expansion are not included in this report.  Pending televising and cleaning of the collection lines 
in 2020, they are assumed to be in good working order.  Rehabilitation of existing Pump Station #1 and 
#2 are the only recommendations as these components are at and/or near their life expectancy.  These 
two (2) stations are critical in the transfer of effluent to the treatment site and replacement is 
necessary to ensure 20+ years of continual operation.   

Sustainability Considerations for Collection Option C-1 

STEP collection system are energy intensive, since pumps provide the energy to move effluent through 
the collection system. However, due to the elimination of solids in the pumped effluent, less energy is 
required as compared to a low-pressure grinder pump system. Home and business owners will 
continue to be responsible for most of the energy costs associated with pumping operations as well as 
the maintenance of the pump and basin.  

Cost Estimates for Collection Option C-1 

Refer to Appendix for full Opinion of Probable Construction Cost breakdown, Opinion of Probable 
Construction Costs1  = $1,156,500 

1. Construction costs include 10% contingency, engineering, design and 
inspection and administration costs. 

2. Costs for this expansion are not included in this report only costs to rehabilitate existing components.   
3. Cost do not include professional services such as Legal Services, Bond Counsel, and Financial (Rate) 

Services.  
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Proposed System Collection Option C-2 – Gravity/Low-Pressure System 

This would be a mix of a gravity collection network of piping and low pressure network of piping.  This 
type of collection system transports both liquids and solids. 

In this scenario all the existing gravity effluent lines in the system would be abandoned and new lines 
(8” minimum) would be installed.  The existing low-pressure networks in the system would remain but 
the effluent pumps in each of the septic tanks at each lot would be removed and replaced.  These 
pumps would be switched from effluent to grinder-style pumps capable of handling solids.   

Description 

The goal of a standard gravity sewer collection system is to maximize the benefit of gravity flow and 
minimize the burden, energy consumption, cost, and maintenance of pumping. The layout of the sewer 
network is strongly influenced by existing grades to minimize the depth required for the pipe, while still 
providing access for every resident. This reduces the difficulty and time of installation as well as the 
impact to existing infrastructure (roads, sidewalk, driveways, drainage systems, and water systems).  

Environmental Impacts for Collection Option C-2 

Installing the infrastructure will require open-trench excavation and dewatering in areas with high 
groundwater. Environmental impacts from well-regulated and properly executed construction activities 
can be expected to be short-term and insignificant compared to the overall life cycle of the 
infrastructure and the substantial long term environmental impact of proper collection and treatment 
of the community’s sewage. 

Potential Construction Problems for Collection Option C-2 

Installation of sewer main and appurtenances would primarily be by open-cut. This method of 
construction requires that the land above the proposed location for the sewer be removed and 
replaced during installation. Any hard surface (roads, sidewalks and driveways) will need to be 
removed and reconstructed after placement of the sewer main. Deeper sections of sewer impact larger 
areas. In locations with high groundwater, dewatering of the trench may need to be performed, 
requiring additional time, equipment, and a proper discharge for evacuated groundwater.  

The majority of the sewer could be installed within the road right-of-way in the vicinity of other existing 
underground utilities, including municipal water mains and services, and storm drainage sewers, as 
well as private utilities that may exist (electric, communications, etc.). Layout of the sanitary sewer 
must avoid conflicts with existing utilities while maintaining proper separation from the water supply 
system. Work within the right-of-way also requires temporary traffic detours and minor disruptions to 
typical traffic flow. 

Sustainability Considerations for for Collection Option C-2 

Pumping and disposal of solids would no longer be the responsibility of the homeowner.  All sewage 
would be transported to a new centralized treatment facility.  

Cost Estimate for Collection Option C-2 

Refer to Appendix for full Opinion of Probable Construction Cost breakdown. Opinion of Probable 
Construction Cost1  = $1,718,724.00 ($1,089,424 – Sewer Replacement; $629,300 –PS#1&#2 Upgrades) 

1. Construction costs include 10% contingency, engineering, design and 
administration costs. 

2. Costs for this expansion are not included in this report only costs to replace existing gravity sewer lines 
and individual effluent pumps. 
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3. Cost do not include professional services such as Legal Services, Bond Counsel, and Financial (Rate) 
Services.  
 

b) Treatment System Alternatives 

The type of collection system selected will strongly influence the type of treatment used to treat the 
wastewater. Systems that treat liquid and solid waste are best matched with gravity and low-pressure 
force main collection, systems that treat liquid waste only are best matched with STEP/STEG systems. 

Treatment Option T-1- Existing Effluent Drainfield Treatment - The existing community drainfield 
treatment system would remain in use and online.   This system can accept liquid sewage only, and 
requires the continual implementation of annual reporting and monitoring wells to ensure compliance 
with environmental ground water protection regulations. 

Treatment Option T-2- Proposed Lagoon Treatment) - A lagoon treatment system is an open-air 
retention process utilizing multiple high surface area, high volume treatment basins in combination 
with mixing, aeration, and chemical additions to promote the natural decomposition of sanitary 
effluent and solids. This system can accept both solid and liquid sewage. 

Treatment Option T-3 – Proposed Mechanical Treatment) - A mechanical treatment plant is a 
contained biological reaction process using a maintained culture of beneficial bacteria to decompose 
harmful waste present in sanitary effluent and solids into non-harmful organic material and clarified 
effluent for disposal to ground water. This system can accept both solid and liquid sewage. 
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Treatment Option T-1 – (Existing) Community Drainfield Treatment System 

Description  

This facility is limited to accepting liquid wastewater only and the solids must continue to be separated 
through individual septic tanks with maintenance and pumping being the responsibility of each home 
or business owner. The community drainfield approach utilizes septic tanks to receive and store 
incoming effluent, and dosing tanks to provide treatment through chemical additions and aeration. 
Treated wastewater is pumped to an underground drainfield for final disposal. On the treatment side, 
replacement of the six (6) drainfields (including accessories) are the only recommendations as these 
components are failing.  This infrastructure is critical in the transfer/treatment of effluent and 
replacement is necessary to ensure 20+ years of continual operation.  The replacement would still 
provide the permitted 49,520 GPD capacity to accommodate existing and some future expansions. 

Design Criteria  

The intent of a community drainfield is to relocate and combine individual drainfields at each home or 
business into one large community drainfield. This concentrated disposal requires additional treatment 
before the effluent is returned to the environment. The existing community drainfield is regulated to a 
maximum capacity of 49,520 through a variance allowed by the State of Michigan.    

Land Requirements  

The original construction of the facility mandated that reserve drainfield land be appropriated for 
future use.  The existing fields would be abandoned and the reserve fields utilized to continue 
providing treatment of the effluent from the system.  Approval to proceed with this has already been 
provided by EGLE via an email earlier this year.  The space is available and vacant and would require the 
construction of lateral piping, beds, connections to complete.  

Sustainability Considerations 

Of the treatment options available to the Village, a community drainfield requires the least amount of 
energy to operate due to the reduced treatment necessary from the exclusion of solid wastes, and the 
significantly reduced need for pumping to complete processing of the effluent. These systems operate 
in a similar fashion to an individual single family home drainfield, with minor pre-treatment processes 
added prior to final discharge. They are also flexible populations. 

Cost Estimates  

Refer to Appendix for full Opinion of Probable Construction Cost breakdown. Opinion of Probable 
Construction Costs1 = $897,500. 

1. Construction costs include 10% contingency, engineering, design and 
administration costs. 

2. Cost do not include professional services such as Legal Services, Bond Counsel, and Financial (Rate) 
Services.  
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Treatment Option T-2 – Lagoon Treatment System 

Description  

Lagoon treatment systems use multiple open air, high-surface area, large-volume treatment lagoons to 
promote the natural decomposition of sanitary effluent and solids. Treatment occurs passively through 
natural contact and mixing with dense microbial cultures and forced aeration to eliminate organic 
material. Chemical adjuncts are added to coagulate impurities and settle them out of suspension. The 
resulting liquid is further clarified before being processed for removal of remaining nitrogen, 
phosphorous, and final disinfection. Fully treated wastewater is disposed though underground rapid 
infiltration basins on-site. 

Design Criteria  

The intent of a lagoon treatment system is to allow the natural process of decomposition to take place 
through contact with the atmosphere, sunlight, and algae growth. The shallow lagoon basins allow the 
solids to separate and sink to the bottom where natural anaerobic processes deteriorate the sludge. 
This process requires minimal processing, treatment, and pumping equipment as well as limited 
attention from trained system operators. Lagoon treatment systems are not affected by varying influent 
rates and volumes. This type of facility could initially be built with the capacity to treat maximum 
sewage flows but would operate properly receiving sanitary flow from existing customers only. 
Designed and built to capacity, the facility would not need additional capacity as the collection area 
expands or as the community grows. 

Location  

The large amount of space needed to treat sanitary flows from the entire community at full buildout, 
including potential growth, limits the eligible parcels to construct a lagoon treatment facility.  The 
available land currently occupied by the existing drainfields could be utilized, subject to favorable soil 
and water table conditions.  However it should be noted that use of this property leaves it close 
proximity to Village amenities.  Lagoons are subject to seasonal odors, water fowl visits and would 
require security and fencing to keep the public out.   

Environmental Impacts  

Lagoon treatment systems are strongly affected by climate conditions. Cold temperatures can reduce 
the activity of the natural microbial processes. Long retention times combined with large storage 
capacity allow for wastewater to be processed for up to six months. This results in high-quality effluent 
returned to the environment. 

Land Requirements  

Due to the large lagoons utilized for treatment and storage of sewage, lagoon treatment facilities 
require a relatively large footprint. The associated structures to house the facility controls, mechanical 
equipment, and store chemical additives consumes a small portion of the overall space required. As 
noted, it would be advantageous to construct the facility with capacity for full build-out. This would 
eliminate the need to accommodate for future expansion to accommodate extensions of the sanitary 
collection area and population growth. 

Potential Construction Problems 

A significant portion of the work to be performed in the construction of a lagoon treatment system is 
earthwork. The primary treatment equipment utilized is multiple, large, earth-embanked lagoons with 
impermeable liners. Large amounts of land must be moved to provide adequate retention volume, 



Village of Central Lake, MI - Preliminary Engineering Report for Sanitary 
Sewer System Improvements 

25 

 

properly install the geosynthetic or natural clay liner system, and restore the site. Subterranean 
conditions can cause significant issues. For example, natural occurring soils can be insufficient for the 
construction of lagoons or the rapid infiltration basins. The low amounts of mechanical equipment 
necessary for treatment provide simpler construction methods, and require less specialized experience 
and knowledge. Lagoon treatment systems are common in the region, multiple local contractors have 
experience with the construction. 

Sustainability Considerations  

Of the treatment options available to the Village, a lagoon treatment facility requires relatively low 
energy to operate due to the more passive nature of the treatment process. Environmental conditions 
and local weather strongly influence the treatment process, which is adjusted seasonally to best adapt 
to the climate. To minimize the operational cost of the facility, infrastructure and equipment should be 
as energy efficient as possible and every effort will be made to reduce the need for costly chemicals 
and additives. 

Cost Estimates  

Refer to Appendix for full Opinion of Probable Construction Cost breakdown. Opinion of Probable 
Construction Costs1 = $1,244,760.00. 

1. Construction costs include 10% contingency, engineering, design and 
administration costs. 

2. Cost for land purchase associated with treatment facility are not included in 
this estimate. 

3. Cost do not include professional services such as Legal Services, Bond Counsel, and Financial (Rate) 
Services.  
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Treatment Option T-3 – Mechanical Treatment Plant 

Description  

Mechanical treatment plants actively treat wastewater through a combination of biological activity, 
aeration, chemical flocculation, and clarification. Treatment occurs rapidly through contact and mixing 
with dense microbial cultures and forced aeration to eliminate organic material. Chemicals are added 
to coagulate impurities and settle them out of suspension. The resulting liquid is further clarified 
before being processed for removal of remaining nitrogen, phosphorous, and final disinfection. Fully 
treated wastewater is disposed though underground rapid infiltration basins on-site. 

Design Criteria  

The intent of a mechanical treatment plant is to keep equilibrium between incoming wastewater and 
treated wastewater before discharge. This balance is achieved through a large amount of processing, 
treatment, and pumping equipment. The complex nature of the processes rquire frequent attention 
from a highly trained certified operator. Additionally, mechanical treatment plants are sensitive to 
varying influent rates and volumes outside of their design capacity. A treatment plant designed for a 
small service would not be able to process additional wastewater generated by an additional service 
area. The facility would likely need to be expanded to add capacity for an expanding collection area or 
a growing community. 

Location  

The available land currently occupied by the existing drainfields could be utilized for this location, 
subject to soil and water table conditions.  However, it should be noted that smaller alternative 
locations could be considered due to the compact nature of a mechanical treatment plant. 

Environmental Impacts 

Mechanical treatment plants are strongly affected by climate conditions. Cold temperatures can reduce 
the effectiveness of the microbial cultures as well as the chemical treatment of nitrogen and 
phosphorus. Low retention times combined with minimal storage capacity do not allow for significantly 
extended treatment when the processes are ineffective. This can result in limited releases of partially 
treated wastewater. Careful process management and frequent testing help to reduce this possibility. 

Land Requirements 

Due to the contained nature of the mechanical equipment used and dense layout of the required 
treatment plant infrastructure, mechanical treatment plants require a relatively small footprint. In 
addition to the treatment facility, land is required for the rapid infiltration beds used to dispose of the 
resulting treated wastewater. Consideration should be made to allow for future expansion of the 
treatment facility to accommodate extensions of the sanitary collection area and population growth.  
The plant has the ability to be duplicated to accommodate growth and treatment but at considerable 
additional costs.    

Potential Construction Problems  

Mechanical treatment plants are specialized collections of equipment that are typically sold as a 
package, and installed by a contractor certified by the manufacturer. Dealing with an equipment 
supplier and certified contractor experienced in the design, delivery, and construction of a mechanical 
plant can help to mitigate delays and issues. However, due to the specialized nature of the equipment 
and work, the selection of suppliers and contractors can be limited. Limited contractor availability, or 
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limited certified contractors in the area, could potentially delay construction schedules or dramatically 
increases prices due to demand/availability. 

Sustainability Considerations  

Of the treatment options available to the Village, a mechanical treatment plant requires the most 
energy to operate due to multiple biological processes, environmental control, pumping of sewage and 
sludge through the facility, and the high degree of process monitoring required. To minimize the 
operational cost of the facility, infrastructure and equipment choices should be as energy efficient as 
possible and every effort will be made to reduce the need for costly chemicals and additives. 

Cost Estimates  

Refer to Appendix for full Opinion of Probable Construction Cost breakdown. Opinion of Probable 
Construction Costs1 = $1,535,160.00. 

1. Construction costs include 10% contingency, engineering, design and 
administration costs. 

2. Cost for land purchase associated with treatment facility are not included in 
this estimate. 

3. Cost do not include professional services such as Legal Services, Bond Counsel, and Financial (Rate) 
Services.  
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SECTION 5: SELECTION OF AN ALTERNATIVE  

a) Cost Analysis 

Each option considered for the collection and treatment of sanitary wastewater for the Village of 
Central Lake has varying costs associated with construction, expansion, operation, maintenance, and 
upkeep. The most significant and applicable of these costs have been itemized and tabulated for 
comparison.  

 
Summary Table Present Worth Analysis Matrix for Collection and Treatment Options  
 

 Treatment Option T-1 
(Existing) Community 

Drainfields 

Treatment Option T-2 
Lagoon Treatment 

System 

Treatment Option T-2 
Lagoon Treatment 

System 

$897,500 $1,244,760 $1,535,160 

Collection Option C-1 
(Existing) STEP/STEG 

$1,156,500 N/A N/A 

Collection Option C-2 
Gravity System 

N/A $1,718,724 $1,718,724 

Combined Total $2,054,000 $2,963,484 $3,253,884 

Legal Services $15,000 15,000 15,000 

Bond Counsel $19,500 19,500 19,500 

Financial Adviser $11,500 11,500 11,500 

Grand Total $2,100,000 $3,009,484 3,299,884 

 
* N/A indicates collection and treatment options that are not well suited to be used together 

 

b) Non-Monetary Factors 

The Net Present Value is significant in detailing the financial aspects of the project. However, each 
option for collection and treatment systems have inherent benefits and limitations discussed in 
previous sections of this report, which also need to be taken into consideration when selecting an 
alternative.  A summary spreadsheet for each collection and treatment method follows. 

 

Options Pros Cons 

Treatment Option T-1 
(Existing) Community 

Drainfields 

• Minimal processing 

• Low operation and 
maintenance ocsts 

• Property available and 
approved by EGLE to use 
as drainfields 

• Has reserve capacity to 
accommodate future 
growth 

• Cannot process solids 

(effluent only) 
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• Cheapest option 

Treatment Option T-2 
Lagoon Treatment System 

• Passive treatment of 

wastewater 

• Common in the area 

• Low operational costs 

• Expandable - Can 

accommodate larger 

treatment demands than a 

drainfield 

• Treats solids 

• Requires large footprint 

• May require purchase of 

additional property 

• Large upfront costs 

• Odors 

• Water Fowl Problems 

• Security needed 

Treatment Option T-3 
Mechanical Treatment System 

• Minimal processing 

• Small footprint 

• High quality effluent 

• Can accommodate larger 

treatment demands than a 

drainfield 

• Treats solids 

• Active processing of 

wastewater 

• High operation and 

maintenance costs 

• High upfront costs 

• Requires addition to 

expand at additional higher 

costs 

Collection Option C-1 
(Existing) STEP/STEG 

• Less costly 

• Existing system already in 

place with reserve capacity 

• Each home must keep tank 

and empty as needed 

(effluent system) 

• Onsite pump station per 

property/requires 

additional O&M and costs 

Collection Option C-2 
Gravity System 

• Can handle effluent and 

solids 

• Mostly gravity, fewer 

moving parts 

• Expandable 

• Installation can cause need 

to restore roads and 

sidewalks 

• Only serves first floor 

• Highest cost 

• PS#1/#2 repairs still needed 
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SECTION 6: PROPOSED PROJECT (RECOMMENDED ALTERNATIVE)  

It is recommended that the system selected should have the lowest burden to the individual 
homeowner for implementation, maintenance, and upkeep, and be the most economical (lowest 
upfront and maintenance costs). However, it is up to the Village to debate the merits and drawbacks of 
each system and determine if the additional costs of the selected combination are worth the benefits 
to the individual homeowner as well as the municipality. Non-monetary factors (the impact of 
construction, treatment system land use, service area expandability, and community support) need to 
be taken into consideration. The selected collection and treatment option must best fit the current and 
long-term goals of the Village and its residents. 

a) Preliminary Project Design 

The scope of the proposed work is as follows.   

1. Service-area pump stations # 1 and #2 are critical in the transfer of effluent from the Villages’ 
customers to the treatment system. The existing stations are over 30 years old and have 
exceeded their useful life and the proposed recommendation is to replace the pump stations 
including all associated mechanical and electrical components to ensure 20+ years of continual 
operation and to bring into compliance with currently industry standards.    

2. Cluster pump stations #1, #2 and #3 within the system were initially installed in the 1990s to 
service groups (cluster) of 3-4 businesses and provide the transfer of effluent into the public 
force main for discharge to the treatment system. The existing stations are over 30 years old 
and have exceeded their useful life and the proposed recommendation is to replace the pump 
stations including all associated mechanical and electrical components to ensure 20+ years of 
continual operation and to bring into compliance with current industry standards.  

3. The existing community-drainfield treatment system is comprised of two in-take septic tanks, 
one treatment dosing tanks, one metering manhole, and six underground drainfields for 
disposal. Some of the drainfields are exhibiting ponding and other indicators that they are not 
suitable for continued long-term use. Much of the equipment has reached or exceeded its 
useful life. The proposed recommendation is to construct a similar community-drainfield system 
in the reserved area of existing treatment systems’ property along with abandonment and 
replacement of existing septic, dosing tanks and metering manholes. This will allow long-term 
use as currently regulated by EGLE and provides ample capacity for future growth.  

4.  Additional proposed maintenance items that were determined based upon field inspections 
and the feasibility report that were identified and proposed to be addressed.  These are outlined 
below: 
 
 a) The existing sewer system (gravity sewer and force main constructed between 1986 and 1988) 
have been in operation and never been televised and / or cleaned.   The proposed 
recommendation is to perform this necessary routine maintenance specific to the 2 to 6-inch 
gravity sewer and force main constructed between 1986 and 1988.  A summary of the lengths is 
provided below.   
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  Approximate Lengths (LF) of Sanitary Sewer in Project 
 

Gravity Sewer (LF) Force Main (LF) 

4 inch – 4,635 2 inch – 3,175  

6 inch – 1,317  4 inch – 2,094  

 6 inch – 1,317  

Total Length  12,538  

 b) Inspection and cleaning of all the existing septic holding tanks  

 c) Purchase of a Vac Truck for future use by the DPW Department  

 d) Purchase of Utility Billing Software for use by the Village DPW and Clerk 

 

b)  Project Schedule 

 

Given the information outlined in the previous sections of this report, it is recommended that the 
Village of Central Lake maintain the existing community effluent treatment system and implement the 
recommended necessary improvements to sustain the level of quality to protect the community and 
environment.  The improvements proposed are necessary to be completed within the next 1-3 years to 
avoid backups and failures within the system.  The existing system has capacity to accommodate 
additional growth that the Village is looking to achieve.  The system, operations, personnel are in place 
and there is commitment from EGLE to allow for the continuation of an effluent drain field system.  The 
proposed upgrades are needed and anticipated for a system of this age and implementing them would 
be the most cost effective from the OPCCs provided.  Furthermore, the type of treatment system has 
not necessarily been a deterrent for growth but the lack of available public sewer can definitely 
contribute to this as additional land is needed for drainfields. The tentative project schedule is a 
follows: 

Tentative Project Schedule 

Project Name:  Village of Central Lake 2021 Sanitary System Improvements Project 

1. Final Design Completion:  3/1/2021 

2. Permit Issuance:  6/1/2021  

3. Bidding:  7/1/2021  

4. RD Loan Closing:  8/1/2021 

5. Construction Start Date:  8/25/2021  

6. Construction Completion Date:  5/1/2022  

7. Final Restoration / Project Closeout:  5/30/2022 

*This schedule is subject to change as a result of permit agency and USDA ability to process 
documents. 

 

 



Village of Central Lake, MI - Preliminary Engineering Report for Sanitary 
Sewer System Improvements 

32 

 

 

c)  Permit Requirements 

Construction of the proposed collection and treatment system will require permits from the EGLE, 
Antrim County Construction Code Department, and Antrim County Conservation District. The EGLE will 
require a Waste Water Construction Permit (Part 41) be obtain to construct the collection system and 
treatment facility. The EGLE will also require a renewal of their existing National Pollution Discharge 
Elimination System Permit (NPDES) be obtain to allow the discharge of the treated waste water to 
groundwater. Local permits required by Antrim County will be a Soil Erosion and Sedimentation Control 
Permit to control and mitigate potential soil migration due to construction activity, and a Building 
Permit for all structures at the treatment facility. 

d)  Sustainability Considerations 

In the long term, the Village should give further consideration to expand the sanitary sewer service 
area.  Existing individual on-site septic systems have been experiencing deterioration and failures, and 
are restricting both community growth and the development of available land within the Village. Given 
the age of the existing individual septic systems, it is likely that multiple systems in operation are in 
poor or failed condition.  Expansion of the municipal community sanitary collection and treatment 
system is strongly recommended to improve environmental security, economic development, and 
community growth.  

SECTION 7:  FINANCES 

1. CUSTOMER RATES 

User rates are determined to account for revenue generated from customer usage and expenditures 
including O&M, debt, replacement reservice and Capital Improvement Reserve.  The development of 
user rates are typically based upon the following requirements:   

✓ The community must require that adequate revenues are collected for the operation, 
maintenance and replacement (OM & R) of the sewer system.  Replacement generally refers to 
equipment which has a useful life of less than 20 years. 

✓ Each user must pay its proportionate share of the OM & R costs based on the user’s 
proportionate share of the total water usage from all users.  Flat rate user charges are not 
acceptable, except in cases where the community does not have water meters. 

✓ Each user must be notified at least annually, in conjunction with a regular bill, of the rate and 
that portion of the user charge which is attributable to the OM & R  cost for the system (i.e. 
debt retirement, if any, must be separate). 

✓ The user charge rate must be reviewed at least annually to insure that it is accurate.  This must 
be done for the life of the project. 

✓ The community must have an accurate record of revenues and expenditures for the water 
system works, which must be kept separate from other utility budgets such as sewer, streets, 
etc. 

✓ The user charge must be enforceable; also if there are other communities which are on the 
wastewater treatment system, those communities must also have a user charge system and it 
also must be enforceable. 

The Village has an established user rate of $16.00 per month.  Review of the available budget information, 
the Village is able to pay day-to-day expenditures with some reserve to address improvement projects.  
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However, any funding option selected above will require an adjustment to the user rates to ensure the 
ability to pay back the loan.   

In the table on the following page, GFA performed an analysis and created and expenditure and revenue 
spreadsheet using current data from the Village.  The CIP loan amounts from the above USDA projections 
were added to determine budget impact and follow the format above.  Projected user rates were 
populated to create and escrow a healthy fund to pay all expenditures and maintain a fund balance.   

These are only estimated but provide a good discussion point for the Village.  Consideration needs to be 
given to timeline and scope of the improvements the Village wishes to pursue along with what the 
customers are willing/able to pay as well as impact to increasing the monthly rate.  Based upon this 
information, the Village would need to adjust their sewer rates to These adjustments can be made at 
once or broken into % increases over a 5-10 year timeframe.  However based upon preliminary review 
of the expenses, revenues and potential bond payment to fund an improvement project of this size, the 
Village could potentially have to have a sewer rate of around $45 (increase of $29).   

We recognize that is a substantial incrase and if pursued, we would encourage you to consider making 
these adjustments over a 5-10 year timeframe. 

In summary, in a continuing effort to meet State and Federal water quality requirements it is important 
that revenue be set aside to meet compliance.  The Village of Central Lake has an aging system and 
ideally should have a rate structure set that the system is self-supporting.  Given the desire for self-
sustainability, the Village sewer customers should be responsible for providing an adequate revenue 
stream while building an appropriate capital reserve base.   

SECTION 8: CONCLUSIONS AND RECOMMENDATIONS 

The existing system infrastructure has been identified as having areas of significant deficiency and 
significant upgrades are necessary that would provide improvement to their system operation, 
maintenance and ability to continually and reliably service their customers. Items have been identified 
by Gourdie-Fraser, Inc. during their 2019 Sanitary Sewer Evaluation, and by Village staff/DPW. The 
existing system infrastructure, as defined in Section 2, is nearing the end of its useful life, several 
deficiencies exist and need to be addressed. Therefore, the upgrades are necessary to meet current 
EGLE requirements. 

The study evaluated the existing system condition along with several alternative systems and 
concluded with the selected recommendation to maintain and refurbish the effluent collection and 
treatment system. The opinion of probable construction cost to complete the project is $2,020,000. 

The improvements proposed are necessary to be completed within the next 1-3 years to avoid backups 
and failures within the system.  The existing system has capacity to accommodate additional growth 
that the Village is looking to achieve.  The system, operations, personnel are in place and there is 
commitment from EGLE to allow for the continuation of an effluent drain field system.  The proposed 
upgrades are needed and anticipated for a system of this age and implementing them would be the 
most cost effective from the OPCCs provided.  Left as-is, the system would continue to degrade and 
lead to increased maintenance costs, potential environmental impacts and critical infrastructure 
failures in both the collection and treatment systems. Instituting the recommended improvements in 
the immediate future would provide for improved reliability to the sewer system and decreased 
maintenance costs for the Village over the life of the system.  

 



No. Item

Est.

Qty. Unit Unit Price Item Cost

1

OPTION 1 - Collection System Upgrades   09-

11-20 $884,000.00

2

OPTION 1 - Treatment: Drainfield Upgrades

09-09-20 $669,000.00

$1,553,000.00

$155,000.00

$346,000.00

$15,000.00

$19,500.00

$11,500.00

$2,100,000.00

GFA Job # 18413

ESTIMATED CONSTRUCTION COST

 CONTINGENCY

ENGINEERING, ADMINISTRATIONS, CONSTRUCTION SERVICES

GRAND TOTAL ESTIMATED CONSTRUCTION COST

•                These costs are based on preliminary information.  The actual site conditions may result in variations of unit prices or items.

 •               This cost estimate is approximate.  Actual construction bids may vary significantly from this statement of probable costs due 

               to the timing of construction, changed conditions, labor rate changes, or other facotrs beyond the control of Gourdie Fraser.

OPINION OF PROBABLE CONSTRUCTION COST

VILLAGE OF CENTRAL LAKE

COLLECTION  & TREATMENT SYSTEM UPGRADES 

•                Costs for financing, land, right-of-way, easement acquisition, and permit fees are not included in this cost estimate.

Legal Services

Bond Counsel

Financial Adviser

T:\Projects\18413A\Documents\USDA RD App\Cost Estimates\OPCC Option 1 Collection and Treatment.xlsx



No. Item

Est.

Qty. Unit Unit Price Item Cost

1

Sanitary Sewer Submersible Pump Station

#1 and #2 2 EA $194,700.00 $389,400.00

Installation/Equipment/Wet Well Imp. $130,000.00

Site Electrical / Control Panel $20,000.00

Site Driveway $1,700.00

Site Restoration $3,000.00

Abandon Existing $15,000.00

Bypass/Metering MH $25,000.00

2

Sanitary Sewer Cluster Pump Station #1, #2,

and #3 3 EA $69,000.00 $207,000.00

Installation/Equipment/Wet Well Imp. $49,000.00

Site Electrical / Control Panel $10,000.00

Site Restoration $5,000.00

Abandon Existing $5,000.00

3 Permanent Generator / ATS 2 EA $55,000.00 $110,000.00

4 Effluent Tank Cleaning 169 EA $400.00 $67,600.00

5

Collection System and Distribution System - 

Cleaning and Televising 1 LS $60,000.00 $60,000.00

6 Vac Truck 1 EA $30,000.00 $30,000.00

7 Utility Billing Software 1 EA $20,000.00 $20,000.00

$884,000.00

               to the timing of construction, changed conditions, labor rate changes, or other facotrs beyond the control of Gourdie Fraser.

GFA Job # 18413

September 11, 2020 - Updated

ESTIMATED CONSTRUCTION COST

 •                These costs are based on preliminary information.  The actual site conditions may result in variations of unit prices or items.

OPINION OF PROBABLE CONSTRUCTION COST

VILLAGE OF CENTRAL LAKE

COLLECTION SYSTEM UPGRADES 

 •               Costs for financing, land, right-of-way, easement acquisition, and permit fees are not included in this cost estimate.

 •               This cost estimate is approximate.  Actual construction bids may vary significantly from this statement of probable costs due 

T:\Projects\18413A\Documents\USDA RD App\Cost Estimates\OPCC Option 1 Collection System.xlsx



No. Item
Estimated

Quantity
Unit Unit Price Item Cost

1 Strip Topsoil & Stockpile 1 LS $10,000.00 $10,000.00

2 Earthwork/Mobilization 1 LS $25,000.00 $25,000.00

3 Duplex Pumps and Distribution Valves 4 EA $6,250.00 $25,000.00

4 Duplex Control Panel 1 EA $24,000.00 $24,000.00

5 Dosing Tanks 6 EA $8,500.00 $51,000.00

6 Drain Field - Pipe and Bedding 120,000 SF $4.00 $480,000.00

7 Flow Meter 1 EA $14,000.00 $14,000.00

8 Miscellaneous Piping 1 LS $5,000.00 $5,000.00

9 Site Restoration and Cleanup 1 LS $27,500.00 $27,500.00

10 Soil Erosion Controls 1 LS $7,500.00 $7,500.00

$669,000.00

9/18/2020 - Updated

OPINION OF PROBABLE CONSTRUCTION COST
VILLAGE OF CENTRAL LAKE

OPTION 1 - TREATMENT :  DRAINFIELD UPGRADES

GFA PROJECT NO. 18413

● Costs for financing, land, right-of-way, easement acquisition, and permit fees are not included in this cost estimate.

● This cost estimate is approximate.  Actual construction bids may vary significantly from this statement of probable costs due to 

timing of construction, changed conditions, labor rate changes, or other factors beyond the control of Gourdie-Fraser.

● This estimate is based on the associated drawing included in this report

ESTIMATED CONSTRUCTION COST

● These costs are based on preliminary information. The actual site conditions may result in variations of unit prices or items.

Treatment OPCC TablesA V2.xlsx



Existing System Sewer Summary
(add or delete rows or cells as necessary)

Community Name: Central Lake, Village of

NPDES Discharge Permit No. GW1010136 

Collection Sewer:

Type: Low Pressure STEP System

No. of Age Condition

Sewers Footage Material Age Condition Manholes

Gravity

4-inch 4, 635 LF HDPE / Ductile Iron 31 Fair N/A - Cleanouts

6-inch 1, 316 LF HDPE / Ductile Iron 31 Fair

Forcemain 

2-inch 3,175 LF HDPE 31 Fair

4-inch 2,094 LF HDPE 31 Fair

6-inch 1,317 LF HDPE 14 Good

Pumping

L.S. No. Type Capacity Age Condition

1 Effluent Submersible 95 GPM 31 Wet Well Degrading, Controls and Pumps due for replacement

2 Effluent Submersible 57 GPM 31 Wet Well Degrading, Controls and Pumps due for replacement

3 Grinder Submersible 45 GMP 14 Good Condition

4 Cluster Pump Station - Total of 3 31 Wet Well Degrading, Controls and Pumps due for replacement

Treatment Type and Description: Community Drainfields

Tanks Volume  (ft) AeratorsAge / Condition

Septic Tank 1 3,000 gallons N/A N/A 31 years Poor in need of replacement

Septic Tank 2 3,000 gallons N/A N/A 31 years Poor in need of replacement

Dosing Tank 4,000 gallons N/A N/A 31 years Poor in need of replacement

Discharge Type/Outfall: Groundwater: Community drainfields 1-6

Discharge Frequency: Alternate Dosing, Daily  

Discharge Volume: Average 22,596 GPD , Limit 45,920 GPD

Discharge Effluent Criteria: Groundwater Monitoring Well testing (Bi-Annual)

Parameter Limit, mg/L

Ammonia

TIN 10

Nitrate 10

Nitrite 0.5

Chloride 250

Dis. Sodium 120

Tot. Phos 1

pH 9

Sulfate 250



Present Worth Analysis & Short Lived Depreciation
Treatment + Collection Options 

Community Name: Village of Central Lake

Federal Discount Rate for Water Resources Planning (Interest Rate) i = 0.049

Number of Years, n = 40 years

Initial Capital Costs = $2,054,000 Initial Capital Costs = $2,401,260 Initial Capital Costs = $2,963,484 Initial Capital Costs = $3,253,884

Annual Operations Annual Operations Annual Operations Annual Operations 

& Maintenance Costs = $91,886 & Maintenance Costs = $157,512 & Maintenance Costs = $166,705 & Maintenance Costs = $212,036

Future Salvage Value = $0 Future Salvage Value = $0 Future Salvage Value = $0 Future Salvage Value = $0

Present Worth Present Worth Present Worth Present Worth

of 40 years of O & M = $1,604,043 of 40 years of O & M = $2,749,671 of 40 years of O & M = $2,910,143 of 40 years of O & M = $3,701,480

PW = Annual OM *(1+i)^n-1  PW = Annual OM *(1+i)^n-1  PW = Annual OM *(1+i)^n-1  PW = Annual OM *(1+i)^n-1  

    i*(1+i)^n     i*(1+i)^n     i*(1+i)^n     i*(1+i)^n

Present Worth Present Worth Present Worth Present Worth 

of 40 yr Salvage Value = $0 of 40 yr Salvage Value = $0 of 40 yr Salvage Value = $0 of 40 yr Salvage Value = $0

PW = PW = PW = PW =

FSV*          1       FSV*          1       FSV*          1       FSV*          1       
   (1 + i)^n    (1 + i)^n    (1 + i)^n    (1 + i)^n

Total Present Worth = $3,658,043 Total Present Worth = $5,150,931 Total Present Worth = $5,873,627 Total Present Worth = $6,955,364

Option 2A - Lagoon w/ Existing STEP 

Upgrades

Option 2B - Lagoon w/ Gravity 

Collection

Option 1 -  Existing Drainfield / STEP 

System Upgrades

Option 3 - Mechanical with Gravity 

Collection



Present Worth Analysis & Short Lived Depreciation
Treatment Options 

Community Name: Village of Central Lake

Federal Discount Rate for Water Resources Planning (Interest Rate) i = 0.0488

Number of Years, n = 40 years

Initial Capital Costs = $897,500 Initial Capital Costs = $1,244,760 Initial Capital Costs = $1,535,160

Annual Operations Annual Operations Annual Operations 

& Maintenance Costs = $27,079 & Maintenance Costs = $92,705 & Maintenance Costs = $138,036

Future Salvage Value = $0 Future Salvage Value = $0 Future Salvage Value = $0

Present Worth Present Worth Present Worth

of 40 years of O & M = $472,707 of 40 years of O & M = $1,618,335 of 40 years of O & M = $2,409,671

PW = Annual OM *(1+i)^n-1  PW = Annual OM *(1+i)^n-1  PW = Annual OM *(1+i)^n-1  

    i*(1+i)^n     i*(1+i)^n     i*(1+i)^n

Present Worth Present Worth Present Worth 

of 40 yr Salvage Value = $0 of 20 yr Salvage Value = $0 of 20 yr Salvage Value = $0

PW = PW = PW =

FSV*          1       FSV*          1       FSV*          1       

   (1 + i)^n    (1 + i)^n    (1 + i)^n

Total Present Worth = $1,370,207 Total Present Worth = $2,863,095 Total Present Worth = $3,944,831

Treatment Option 1 - Existing 

Drainfield

Treatment Option 2 - Lagoon  System Treatment Option 3 - Mechanical WWTP



Short Lived Depriciating Assets 

Community Drain Field

Years of Life Number of Replacement Funds to Set

Item Expectancy Units Cost Aside Yearly

Pumps 15 2 $3,000 $400

Floats 10 3 $2,000 $600

Controls 10 1 $2,000 $200

Valving 10 6 $4,000 $2,400

Meter 10 1 $2,500 $250

Total $3,850

Maintenance & Operation Costs

Community Drain Field

Item Frequency Item Cost Annual Cost

Facility Utilities Annual $1,500 $1,500

Misc. Maintenance Annual $2,000 $2,000

Misc. (insurance) Annual $1,000 $1,000

Testing / Laboratory Annual $10,000 $10,000

Administrative (Billing) Annual $500 $500

Salary / Benefits / Training Annual $7,500 $7,500

Tank Cleaning / Solids Removal Every 7 years $1,600 $229

Supplies, Safety Equipment Annual $500 $500

Total $23,229

Salvage Values

Community Drain Field

Item Units Value Total Value

- 0 $0 $0

Total $0



Short Lived Depriciating Assets 

Lagoon Treatment

Years of Life Number of Replacement Funds to Set

Item Expectancy Units Cost Aside Yearly

Valves / Meters 15 1 $500 $33

Aeration Equipment 15 6 $15,000 $6,000

Screen 15 1 $30,000 $2,000

Chemical Feed System 15 1 $15,000 $1,000

Controls 10 1 $15,000 $1,500

Sampler 15 1 $1,500 $100

Total $10,633

Maintenance & Operation Costs

Lagoon Treatment

Item Frequency Item Cost Annual Cost

Facilitiy Utilities Annual $15,000 $15,000

Testing / Lab Work Annual $15,000 $15,000

Chemicals Annual $6,500 $6,500

Solids Management Annual Every 7 years $25,000 $3,571

Misc. Maintenance Annual $10,000 $10,000

Misc. (insurance) Annual $2,000 $2,000

Salary / Benefits Annual $25,000 $25,000

Supplies, Safety Equipment Annual $5,000 $5,000

$82,071

Total

Salvage Values

Lagoon Treatment

Item Units Value Total Value

- 0 $0 $0

Total $0



Short Lived Depriciating Assets 

Mechanical Treatment

Years of Life Number of Replacement Funds to Set

Item Expectancy Units Cost Aside Yearly

Valves / Meters 15 10 $500 $333

Chemical Feed System 15 1 $7,500 $500

Samplers 10 1 $1,500 $150

Pumps 15 4 $8,500 $2,267

Controls 10 1 $10,000 $1,000

Total $4,250

Maintenance & Operation Costs

Mechanical Treatment

Item Frequency Item Cost Annual Cost

Facility Utilities Annual $25,000 $25,000

Testing / Lab Work Annual $25,000 $25,000

Solids Management Annual Every 7 years $30,000 $4,286

Misc. Maintenance Annual $12,000 $12,000

Misc. (insurance) Annual $2,000 $2,000

Chemicals Annual $10,500 $10,500

Supplies, Safety Equipment Annual $5,000 $5,000

Salary / Benefits Annual $50,000 $50,000

Total $133,786

Salvage Values

Mechanical Treatment

Item Units Value Total Value

- 0 $0 $0

Total $0



 Community Name: Village of Central Lake

0.04875

Number of Years, n = 40 years

Initial Capital Costs = $1,156,500 Initial Capital Costs = $1,718,724

Annual Operations Annual Operations 

& Maintenance Costs = $64,807 & Maintenance Costs = $74,000

Future Salvage Value = $0 Future Salvage Value = $0

Present Worth Present Worth

of 40 years of O & M = $7,593,997.00 of 40 years of O & M = $8,671,157

PW = Annual OM *(1+i)^n-1  PW = Annual OM *(1+i)^n-1  

    i*(1+i)^n     i*(1+i)^n

Present Worth Present Worth 

of 40 yr Salvage Value = $0 of 40 yr Salvage Value = $0

PW = PW =

FSV*          1       FSV*          1       

   (1 + i)^n    (1 + i)^n

Total Present Worth = $8,750,497 Total Present Worth = $10,389,881

Present Worth Analysis & Short Lived Depreciation
COLLECTION SYSTEM ONLY

Collection Option 1 -Upgrade Existing 

STEP (Effluent)

Collection Option 2 - Gravity (New)

Federal Discount Rate (Interest Rate) i = 



Short Lived Depreciating Assets 

EXISTING STEP Collection

Years of Life Number of Replacement Funds to Set

Item Expectancy Units Cost Aside Yearly

Lift Station Pumps / Motors 15 6 $15,000 $6,000

Lift Station Controls / SCADA 10 3 $10,000 $3,000

Lift Station Valves / Meters 15 12 $5,000 $4,000

Floats / Level Transducer 10 3 $1,500 $450

Cluster Pump Replacement 15 3 $970 $194

Effluent Pump Replacement 15 169 $755 $8,506

Total $22,150

Maintenance & Operation Costs

STEP / STEG Collection

Item Frequency Units Item Cost Annual Cost

LS Electrical Usage Annual 3 $1,500 $4,500

LS Repairs / Servicing Annual 3 $2,000 $6,000

Septic Tank Pumping 7-Years 169 $400 $9,657

Effluent Pump Maintenance Annual - $4,000 $4,000

EffluentPump Electrical Usage Annual 3 $500 $1,500

Misc. (Insurance) Annual $1,000 $1,000

Administrative (Billing) Annual $500 $500

Salary / Benefits Annual $15,500 $15,500

Total $42,657

Salvage Values

STEP / STEG Collection

Item Units Value Total Value

- 0 $0 $0

Total $0



Short Lived Depreciating Assets 

Gravity Collection

Years of Life Number of Replacement Funds to Set

Item Expectancy Units Cost Aside Yearly

Lift Station Pumps / Motors 15 6 $25,000 $10,000

Lift Station Controls / SCADA 10 3 $15,000 $4,500

Lift Station Valves / Meters 15 12 $5,000 $4,000

Floats / Level Transducer 10 3 $5,000 $1,500

Total $20,000

Maintenance & Operation Costs

Gravity Collection

Item Frequency Item Cost Annual Cost

LS Electrical Usage Annual 3 $7,500 $22,500

LS Repairs / Servicing Annual 3 $3,500 $10,500

Repairs / Servicing Annual $2,500 $2,500

Misc. (postage, etc) Annual $1,500 $1,500

Testing / Laboratory Annual $1,500 $1,500

Administrative (Billing) Annual $5,000 $5,000

Salary / Benefits Annual $10,500 $10,500

Total $54,000

Salvage Values

Gravity Collection

Item Units Value Total Value

- 0 $0 $0

Total $0
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STATE OF MICHIGAN 

DEPARTMENT OF 
ENVIRONMENT, GREAT LAKES, AND ENERGY 

GAYLORD DISTRICT OFFICE 
 
 

July 20, 2020 
 

VIA E-MAIL 
 
Mr. Rob Tyler, President 
Village of Central Lake 
1622 North M-88 
Central Lake, Michigan 49622 
 
Dear Mr. Tyler: 
  
SUBJECT: Village of Central Lake Rural Development Funding  

Wastewater Collection and Treatment System Improvements 
 

The Department of Environment, Great Lakes, and Energy (EGLE), Water Resources Division 
(WRD), understands that the Village of Central Lake (Village) is applying for United States 
Department of Agriculture, Rural Development funding for construction of improvements to the 
Village’s wastewater collection and treatment system. Gourdie Fraser Associates (GFA), the 
Village’s engineering consultant, has requested that we document the proposed improvements in 
the June 2020 Preliminary Engineering Report for Sanitary Sewer Improvements are necessary to 
address deficiencies in the Village’s wastewater system.  The deficiencies are discussed below as 
they pertain to Part 31, Water Resources Protection, of the Natural Resources and Environmental 
Protection Act, 1994 PA 451, as amended (NREPA); and Part 41, Sewerage Systems, of the 
NREPA.  
 
The WRD believes the proposed improvements are necessary in order for the Village to 
accomplish the following: 
 

1. Comply with Rule 55 of Michigan’s Part 41 Rules, promulgated under Part 41 of the 
NREPA. Rule 55 of Part 41 states, “Sewerage systems shall be operated and maintained 
at all times as efficiently as possible and in a manner, which will minimize upsets and 
discharges of excessive pollutants.”  

 
2. Comply with Part II, Section 16, of the Village’s Groundwater Discharge Permit 

GW1010136 (Discharge Permit) that was issued in accordance with Part 31 of the NREPA.  
Part II, Section 16, Facility Operations of the Discharge Permit states: “The permittee shall, 
at all times, properly operate and maintain all treatment or control facilities or systems 
installed or used by the permittee to achieve compliance with the terms and conditions of 
this permit.” 
 

3. Prevent sanitary sewer overflows in the collection system which would be a violation of 
Part 31 of the NREPA. 
 

4. Prevent ponding in the drainfield cells which would be a violation of Part 31 of the NREPA 
and the Discharge Permit.  Part I, Section 9.b. General Conditions of the Discharge Permit 
states:  a) The discharge shall not be, or not be likely to become, injurious to the protected 
uses of the waters of the state. b) The discharge shall not cause runoff to, ponding on, or 

GRETCHEN WHITMER 
GOVERNOR 

LIESL EICHLER CLARK 
 DIRECTOR 
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flooding of adjacent property, shall not cause erosion, and shall not cause nuisance 
conditions. 

 
The wastewater collection and treatment system improvements proposed by GFA include the 
following: 
 

1. Sanitary Pump Station Improvements 
The proposed pump station improvements, which include replacement of the primary 
stations #1 and #2 and all three of the cluster stations in the collections system, were 
based on assessments conducted by GFA and the Village Department of Public Works 
(DPW).  The site inspections found that all of these stations had deteriorating wet wells 
subject to inflow and infiltration and antiquated (≥30 years old) equipment (pumps, 
controls, alarms) that need replacement.  The equipment at these existing stations are at 
the end of their useful life and the improvements will allow for more reliable service into the 
future.  Replacement of deteriorating and antiquated equipment is necessary in order to 
comply with Rule 55 of Part 41, Part II, Section 16 of the Discharge Permit, reduce the 
likelihood of sanitary sewer overflows and to effectively operate and maintain these 
stations. 

 
2. Treatment System Improvements 

The proposed treatment system improvements, which include replacement of the existing 
drainfield and accessory equipment, were based on assessments conducted by GFA and 
the Village DPW of the two interceptor-septic tanks, one treatment dosing tank, one 
metering manhole, and six underground drainfield cells at the discharge site. The site 
inspections found that some of the drainfields cells exhibit ponding and other indicators of 
reduced infiltrative capacity which is not suitable for continued long-term use.  In addition, 
the inspections found that much of the equipment has reached or exceeded its useful life. 
Replacement of the existing drainfield and antiquated equipment is necessary to maintain 
reliable operation of the treatment and disposal system without ponding and runoff in order 
to comply with Part 31 of the NREPA and the Discharge Permit.  

 
The WRD supports the construction of the above-referenced improvements, however the Village 
needs to be aware of certain issues regarding construction and future operations of the 
wastewater system related to Part 31 and Part 41 of the NREPA as follows: 
 

1. The proposed improvements will need to be reviewed for technical adequacy and a Part 41 
construction permit must be applied for and obtained (permit issued) by the Village before 
the start of construction.  

 
2. A modification or reissuance of the Discharge Permit that includes the new replacement 

drainfield will need to be obtained by the Village under Part 31 of the NREPA before 
construction can be authorized under a Part 41 construction permit.   

 
3. Any expansion or increase in flows in the collection system service area would not be 

appropriate with the current treatment system without additional improvements that include 
pretreatment under a different permitting rule given that flows currently exceed 10,000 
gallons per day, which is the threshold under the Part 22 Groundwater Rules promulgated 
under Part 31 of the NREPA for septic tank drainfield systems.  In addition, it is likely that 
at some point in the future the current treatment system would require additional 
improvements to increase treatment efficiency without any further expansion of the 
collection system service area. 



Mr. Rob Tyler, President 3  July 20, 2020 
Village of Central Lake 
 
 

 

Should you require further information, please contact me at 517-599-1461; WaltersD@michigan.gov; 
or EGLE, WRD, Gaylord District Office, 2100 West M-32, Gaylord, Michigan 49735-9282. 

 
Sincerely, 
 
 

David C. Walters, P.E. 
Gaylord District Office 
Water Resources Division 

cc:  Ms. Jennifer Hodges, GFA 
       Mr. Mark Maguire, GFA 
       Ms. Kristine Rendon, EGLE 
       Mr. Brian Jankowski, EGLE 
 




