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1.0 PURPOSE 
The purpose of this report is to help East Bay Charter Township and developers plan for future 
water supply and sanitary sewer infrastructure along the major roads within the Township’s 
growth boundary, by providing the anticipated pipe sizing and locations of major infrastructure, 
such as pump stations and pressure reducing valve stations. This is accomplished by providing 
two master plan maps, Appendix A: Water Supply and Appendix B: Sanitary Sewer Supply, and 
the commentary within this report. For reference, this report includes Appendix C showing the 
growth boundary and future land use map, with anticipated densities. 
 

2.0  QUADRANT LAYOUT 
For this report, the growth district was separated into four quadrants: northwest, southwest, 
northeast, and southeast. Each quadrant has its own characteristics that are distinct from one 
another. Following, a brief synopsis of each quadrant is provided with an explanation of how 
water supply and sanitary sewer service is planned to be provided. Please refer to the master 
plan maps, Appendix A and B, as needed. Dashed lines on the maps indicate future water and 
sewer mains. The color of the dashed lines correlates to the mains’ anticipated diameter, as 
noted in the map’s legend. The black dashed lines on the sewer map are existing force mains. 
Potential future major infrastructure, such as pump stations and pressure reducing valve 
stations, are noted in blue text and symbols. 
 

3.0  CRITERIA 
When laying out a master plan for utilities, certain criteria is needed to base decisions upon for 
determining the size and locations of the infrastructure. For the purposes of this report, the 
following general criteria was used for the water supply and sanitary sewer utilities. 
 
3.1 Water Supply Criteria 
A maximum pressure of 80 psi was used in locating pressure reducing valve stations (PRV). 
Based on elevations, pressures higher than 80 psi will require a PRV, and pressures lower than 
80 psi won’t require one. 
 
The size of the proposed water mains was determined by maximizing the available fire flow at 
all locations within the growth boundary, including the extents. Since the timing of projects is 
uncertain, the sizing does not rely on interconnections in order to provide sufficient flows. Most 
of the water mains could be constructed as dead ends and still provide adequate flows, 
depending on the source supply. Adding the interconnections as the system fills out and 
expands will further improve the water supply.     
 
3.2 Sanitary Sewer Criteria 
A maximum depth of 25 feet determined the cut-off depth for a gravity sanitary sewer main. Any 
gravity sanity sewer deeper than 25 feet is considered excessive, and where more depth is 
needed, a pump station and force main are proposed.  
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The elevations used were based on road elevations, knowing variances will exist as the sewer 
is placed on either side of the road instead of within the roadbed. Profile views of major roads 
where sewer may be extended are shown for reference in Appendix E. 
 
The proposed gravity sewer sizing indicated is based on applying the future land use dwelling 
unit per acre, see Appendix C, over the anticipated catchment area for a given stretch of sewer 
main. Appendix D shows the acreage and Residential Equivalent Unit (REU) count of sewer 
service areas. The REU count helped size the future gravity pipes. In some cases, the future 
sewer mains should be larger in diameter than the existing sewer main to which they will 
connect. For some future sewer mains to be installed, downstream deficiencies may need to be 
corrected before they may be permitted. 
 

For this report, future pump stations have their force main directed to the nearest high point that 
would flow to the lower end of the collection system. Changing these discharge locations will 
have a significant impact on the indicated sizing, as redirecting a large service area’s flows to a 
different trunk line alleviates flows from one and adds to another. 
 

4.0  NORTHWEST QUADRANT 
The northwest quadrant of the growth district is characterized by being relatively flat compared 
to the other quadrants. It features more wetlands and protected areas that will not be 
developed, see Appendix C - Future Land Use Map. Several pockets of different land uses exist 
within this quadrant such as commercial, industrial, high density residential, etc. Given its 
proximity to the City of Traverse City, it was one of the first areas to develop and have sewer 
and water utilities extended within this area. 
 

4.1 Water Supply 
Most of the major roads within this quadrant already have water extended along them. The 
exception is Vanderlip Road. Although not highly developed at this time, Vanderlip Road has the 
potential to have medium to high, and low to medium density on both sides of the road. A 12-
inch water main is needed to supply adequate fire flows. A pressure reducing valve station will 
be needed prior to connecting the future water main to the existing water main on Hammond 
Road. This is because it is in a lower water pressure district than the water main on Hammond 
Road. 
 

4.2 Sanitary Sewer 
Similar to the water supply, most of the major roads within the northwest quadrant of the growth 
boundary already have sanitary sewer extended along them, with the exception being Vanderlip 
Road. When the existing sanitary sewer along 3 Mile Road was constructed, a stub was left for 
Vanderlip Road.  
 
It is a ten-inch diameter which appears adequate since it will provide the needed capacity and 
allows a deeper placement, greater than an eight-inch, to get under Vanderlip Creek, which lies 
approximately a half mile east of the Vanderlip and 3 Mile Road intersection. From this area, 
continuing upstream easterly and then northerly along Vanderlip Road, an eight-inch diameter 
main will be adequate. 
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5.0  SOUTHWEST QUADRANT 
The southwest quadrant of the growth boundary features a large vertical variation in terrain, 
almost 200 feet, and is one of the more residentially developed areas of the Township. This 
quadrant already has sewer and water along most of the major roads and along many minor 
roads. 
 

5.1 Water Supply 
Much of the Township’s water supply originates here with the five (5) water supply wells, an 
elevated water storage tank, and an iron removal facility. The water mains are fairly well looped 
into other mains, which is a significant feature to help achieve the needed fire flows and 
redundancy that is beneficial in a water distribution system. The westerly 1,100 feet of 
Hammond Road within the growth boundary does not yet have a water main installed.  
 
When a water main is extended here, it should be twelve inches in diameter to provide the 
needed fire flows. To the south, near Elmbrook Golf Course, opportunities exist to connect and 
loop new water mains into existing mains at Cherry Ridge, Verndale, and Windmill Farms. 
Depending on the size and location of future developments in the area, pressure reducing valve 
stations may be needed to account for the vertical terrain variation. 
 
5.2 Sanitary Sewer 
The westerly 1,100 feet of Hammond Road within the growth boundary does not yet have a 
sanitary sewer main next to it. When a sewer main is needed here, it should be an eight-
inch gravity main. A pump station will be also be needed here due to a low point along 
Hammond Road that is 700 feet east of Townline Road. 
 
The remaining major roads within the southwest quadrant of the growth boundary that do 
not currently have sanitary sewer can suffice with eight-inch diameter mains, those being 
portions of Hammond Road, 3 Mile Road, Carlisle Road, and Vanderlip Road. These future 
sewer mains are shown in Appendix B as green dashed lines. 
 

6.0  NORTHEAST QUADRANT 
The northeast quadrant of the Township’s growth boundary features a large vertical variation 
in terrain, approximately 400 feet. Five Mile Road dissects this quadrant and provides a 
corridor of right-of-way in which to extend sewer and water to the southeast quadrant of the 
growth boundary. 
 
The northeast portion of this quadrant has more existing development than the remainder of 
the quadrant and, to a large degree, already has sewer and water extended along many of 
the major roads. The terrain variation has caused this area to have more sewer pump stations 
and water pressure districts than a typical area. 
 
6.1 Water Supply 
In 2016, the Township completed a major looping of their water system through this area by 
installing a 12-inch water main connecting the southwest quadrant to the southeast quadrant 
and northeast quadrant. The major roads remaining without water supply are Five Mile Road, 
Prouty, and Holiday Roads. 
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Five Mile Road and Prouty Road should have 12-inch water mains extended along them to 
supply the needed flows. These future mains are shown in Appendix A as dashed green 
lines. Installation of these mains will help the interconnectivity that already exists, providing 
redundancy and better fire flows. Pressure reducing valve stations will be needed along these 
roads. Otherwise, the terrain variation would cause pressures to exceed 80 psi. 
 
Holiday Road could be eight-inch diameter from the existing eight-inch water main at Stoney 
Creek Hills, south to Columbine Court, along Columbine Court to the existing eight-inch water 
main on Spring Leaf Drive. This would complete a water main loop with adequate fire flows. 
Otherwise, if not looped, the available fire flows may not be adequate. 
 
6.2 Sanitary Sewer 
The sewer main along Five Mile Road should be 12-inch diameter from Acme Township 
south to Prouty Road. The terrain generally slopes up headed south to facilitate this. There 
are a couple low points south of Yorkshire Drive that will necessitate either a deep gravity 
sanitary sewer main, approximately 20 to 25 feet deep, or a pump station. There is somewhat 
vacant land on each side of Five Mile Road that the sewer main would capture flows from, 
and it would also collect flows from the higher areas to the south such as Prouty Road and 
Wemple Road. Prouty Road should have an eight-inch sewer main as its collection district is 
rather small. The terrain falls from east to west, which will facilitate a good slope on this 
gravity pipe. 
 

7.0  SOUTHEAST QUADRANT 
The elevation of much of this quadrant is higher than the rest of the system, and it is also less 
developed than the others. It has essentially no sanitary sewer mains, and the only water 
main is the transmission main installed in 2016. However, since it is at a higher elevation, 
sanitary sewer flows could be transmitted from here to the north via 4 Mile Road or 5 Mile 
Road relatively easily utilizing gravity sewer mains, as opposed to a force main running the 
entire way to the north. The existence of the new Hammond Road water storage tank and 
new Well No. 9 will facilitate water service throughout the area. 
 
7.1 Water Supply 
All the future water mains along major roads in the southeast quadrant should be 12-inch 
diameter. This area is shown on Appendix A as the green dashed line indicating the future 
12-inch water line. This is needed to maintain high fire flow rates as infrastructure gets farther 
away from the elevated storage tank and water supply Well No. 9. This upper water pressure 
district will cover most of the quadrant, but as water main connections to the lower pressure 
districts occurs, pressure reducing valve stations will be needed to prevent pressures from 
exceeding 80 psi. 
 

7.2 Sanitary Sewer 
Although the east side of this quadrant is consistently higher in elevation than the other areas 
of the quadrant and throughout the Township, it still features significant variation in terrain 
within itself, ranging from elevation 960 down to 890 feet above sea level.  



 October 7, 2019 
[ 

WATER AND SEWER MAIN MASTER PLAN  5  EAST BAY CHARTER TOWNSHIP 
 
 

Within this elevation range and among the major roads such as Supply, Rasho, High Lake, 
Hammond, and Wilsey Roads, there is a series of high and low points. This necessitates 
implementation of pump stations to transmit the sewer flows out of the area and eventually to 
the north. Using the criteria of a maximum bury depth of 25 feet for gravity sanitary sewer 
pipe, the area was evaluated to determine logical locations of pump stations and their 
associated discharge locations. There are five future pump stations proposed in this area. All 
pump stations have eight-inch sewer mains flowing into them. However, once their discharge 
combines with discharges from other areas, larger diameter mains are needed such as the 
12-inch on High Lake Road and the 15-inch along Hammond Road. 
 
It was determined to send most of the flows from this area along Four Mile Road instead of 
Five Mile Road for several reasons. First, sewer flows heading north on Five Mile Road need 
to travel through a portion of Acme Township, and then back into East Bay Township.  
Keeping flows within the Township make it easier to determine East Bay Township’s own flow 
volume because comingling wastewater with Acme Township will not exist. This will lessen 
the dependence on a flow meter, or other flow estimation technique, to divide flows between 
the two Townships. Second, the stretch of existing 15-inch sewer along US-31 between the 
Acme Township line and East Bay Pump Station No. 2 has a constricting point that is nearing 
capacity and will need to be upgraded at some point. Diverting flows around this constricting 
point, and straight into East Bay Pump Station 2, will leave remaining capacity due to the 
constriction for a longer period. The 15-inch sewer main along US-31 is very important as it 
carries flows from the east side of Acme including the Meijer area. Third, the sewer along 
Four Mile Road has already been extended south to Hammond Road, while the sewer along 
Five Mile has only been extended a short distance south of Holiday Road. Fourth, the 
proposed 15-inch diameter sewer main along Five Mile Road will connect to an existing 8-
inch sewer main that flows into Acme Township, and then out of Acme Township in a 10-inch 
sewer main. In the future, the portions in Acme Township will need to be upgraded. This will 
be more complicated than upgrading a sewer in East Bay Township due to matters 
associated with cost sharing and ownership of the upgraded sewer main in another 
Township. 
 

8.0  POPULATION GROWTH VS. PIPE SIZE 
The proposed pipe sizing is based on full buildout of the growth boundary with densities 
established in the future land use map. Using a growth estimation of 7.5% every 10 years, the 
approximate same growth rate found in census data from 2000 to 2010 for the Township, it 
will take many years to reach full buildout. The pipes were sized using full buildout densities, 
even though capacity may not be reached for a long period. This planning accommodates the 
growth so infrastructure will not need to be removed and replaced with larger mains in the 
future. This pertains mainly to the 15-inch and 12-inch diameter mains proposed along Five 
Mile Road, the 15-inch diameter main proposed on Hammond Road, and the 12-inch main 
along High Lake Road. In the short term, using larger diameter sewer mains with relatively 
low flows may require them to be cleaned out more often. The cost for this operation and 
maintenance is worth it to have the appropriately sized infrastructure installed the first time, 
rather than removing and replacing smaller pipes with larger ones in the future. 
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9.0  EXISTING MAIN CORRIDOR SEWER PIPE SIZING 
There are two existing main corridors, along Three and Four Mile Roads, and one potential 
future corridor, along Five Mile Road, that run from the south to the north collecting sewer 
flows along the way. Wastewater is then pumped by two large pump stations to the west to 
the Traverse City Regional Wastewater Treatment Facility. The diameters of the existing 
sewer mains for these three corridors are smaller than what will be needed when full build-out 
of the growth boundary is realized. Three Mile Road has a 12-inch diameter gravity main that 
should be at least a 21-inch diameter sewer main in the future. 
 
Four Mile Road has a 10-inch diameter gravity sewer main that should be at least an 18-inch 
in the future. Five Mile Road has an 8-inch main to connect to, near the Township border with 
Acme Township, that should be at least a 15-inch diameter sewer main in the future. 
 
Some of the future sewer mains within this report have diameters larger than the diameters of 
the existing sewer mains into which they will connect. It is preferable to have smaller sewer 
mains flow into larger ones, though this issue is not insurmountable or detrimental to the 
system. The Michigan Department of Environment, Great Lakes, and Energy (EGLE) has 
been consulted with to help understand how future permits will be processed considering this 
scenario. A copy of a letter from them indicating the requirements of such a situation is 
attached as Appendix F. EGLE has indicated they would still approve a larger diameter sewer 
main flowing into a smaller main if certain criteria were met. Some of these criteria include: 
 

a. Once the smaller existing pipes are at their capacity, they will need to be replaced 
with appropriately sized larger diameter sewer mains. It will be necessary to monitor 
these smaller pipes to determine when their capacity is reached. 
 

b. Until the larger diameter proposed sewer mains have adequate flow to keep 
themselves cleaned out, the Township will be responsible for periodically cleaning 
the pipes if problems are found. 

 
Along with smaller pipes causing a constriction in available flow capacity, other deficiencies in 
the system may cause a constriction in flow, such as pipes with relatively flatter slopes. These 
pipes may eventually need to be upgraded with new pipe at a steeper slope to acquire 
additional flow capacity. When looking at these upgrade locations, EGLE recommended that 
the age and condition of the pipes near the deficiency also be considered to see if it would be 
advantageous to replace additional lengths. This would provide greater longevity in not only 
the specific location where the deficiency is, but also in a larger section of piping. 
 
Usually the Township’s sewer mains are extended by a developer extending sewer service to, 
and throughout, their development. This will not be the case for the Township when it is time 
to upgrade a smaller diameter sewer main to a larger diameter, or when it is time to fix a 
deficiency. 
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10.0  CONCLUSION 
Water Supply: 
Most of the future water mains along major roads should be 12-inch in diameter. This is 
needed to provide adequate fire flows at the extents of the system, where dead ends are 
most common. Looping will enhance the flows and provide redundancy in the event a portion 
of the main needs to be shut down for repairs, to make a major connection, or for 
maintenance operations. 
 
Sanitary Sewer: 
For sanitary sewer, 8-inch diameter mains are adequate if the collection area upstream has 
less than approximately 1,100 REUs contributing. The REU count multiplies quickly as 
service areas merge, which will require larger diameter mains as indicated on the master plan 
map. It appears these same REU counts were not used when the downstream sewer mains 
were designed. As buildout continues in accordance with the Future Land Use Map, 
downstream deficiencies will need to be addressed or else remaining capacity will be used up 
and permitting will not be allowed. 
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APPENDIX B. SANITARY SEWER SYSTEM MASTER PLAN MAP - 2019 
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APPENDIX E. SELECT ROAD PLAN AND PROFILE VIEWS 
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Profile 1: Hammond Road - from Townline Road to Four Mile Road 

 

 

 



Profile 2: Three Mile Road 

 

 



Profile 3: Vanderlip Road 

 

 

 



Profile 4: Four Mile Road 

 

 

 



Profile 5: Hammond Road - from Four Mile Road to High Lake Road  

 

 

 



Profile 6: High Lake Road 

 

 

 



Profile 7: Wilsey Road 

 

 

 



Profile 8: Five Mile Road 

 

 

 



Profile 9: Prouty Road 

 

 

 



Profile 10: Wemple Road 

 

 

 



Profile 11: Hammond Road East 

 

 

 



Profile 12: Rasho Road 

 

 

 



Profile 13: Supply Road 

 

 

 



Profile 14: Haaland Road, Six Mile Road, and North Hobbs Highway 

 

 

 



WATER AND SANITARY SEWER MAIN MASTER PLAN F-1 EAST BAY CHARTER TOWNSHIP 

 APPENDIX F. LETTER FROM EGLE 
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