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I. EXECUTIVE SUMMARY 

The purpose of this study was to revise, append, and complement the previous Ypsilanti 
Community Utilities Authority (YCUA) Water Master Plan dated 1999 and prepared by 
Orchard Hiltz & McCliment, Inc (OHM). As part of this effort, existing flow and pressure 
conditions in the YCUA water distribution system were analyzed. Furthermore, the YCUA 
water model was calibrated to observed flow and pressure conditions in the system. Finally, 
future demand conditions were analyzed and recommendations for needed improvements 
were made in order to meet YCUA’s future needs.  

Figure 1 shows the YCUA water service area. YCUA provides potable water to eight 
different communities in Washtenaw and Wayne Counties. These are: City of Ypsilanti, 
Charter Township of Ypsilanti, Augusta Charter Township, Superior Charter Township, 
Pittsfield Charter Township, Charter Township of Canton, Charter Township of York, and 
Charter Township of Van Buren. The current, total YCUA water service area is 
approximately 100 square miles. Excluding pipes with diameters smaller than 4”, the water 
distribution system within the jurisdiction of the YCUA (i.e. City of Ypsilanti and Charter 
Township of Ypsilanti) consists of approximately 350 miles of water main. There are 6 
booster stations and 16.25 million gallons (MG) of total storage in the system.  

The current average day demand in the YCUA water service area is estimated as 15 million 
gallons a day (MGD). It is anticipated that approximately 25 years from the time of this 
study, the total average day demand in the YCUA water service area will increase by 
approximately 230% to 35 MGD. The Charter Township of Ypsilanti is anticipated to be the 
largest consumer of potable drinking water followed by Pittsfield Charter Township and 
Superior Charter Township.  

As part of this study, it is recommended that within the first 10 years following this study, 
YCUA pursue capital improvements for  

• Re-configuring the Bridge Road pump station such that this station could be used to 
simultaneously pump and fill the Bridge Road 10MG reservoir (consisting of two 
5MG reservoirs),  

• Either upsizing a section of the existing 24” and a section of the 30” pipes or 
installing an additional 36” pipe along Bridge Road in order to improve transmission 
main capacity from the DWSD connection to the YCUA water distribution system, 
and  

• Placing the currently abandoned raw water main along Huron Street into service by 
either pipe bursting or other means.  

• Upsizing several 4” and 6” diameter water pipes to 8” water pipes, and 8” diameter 
pipes to 12” diameter pipes for the purposes of improving water quantity and 
pressure conditions in the YCUA system.  

The estimated costs associated with these recommended improvements are detailed in 
appendix D of this report. 
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Moving into the ultimate development demand conditions, it is recommended that both the 
available storage and pumping capacity at the Ellsworth Road pump station be increased in 
order to strengthen the northwestern part of the YCUA system. No cost estimates were 
provided for this effort at this time.  

One of the most significant challenges facing YCUA is meeting the growing needs of the 
contract customers that obtain water from YCUA. Two strategies were examined to meet 
the ultimate needs of the YCUA contract customers. The first is for YCUA to provide all of 
the storage, pumping, and piping facilities to meet the peak hour demands of the contract 
customers. The second is to provide facilities to deliver only maximum day demands to the 
contract customers and let them provide their own storage facilities for peak hour and fire 
protection purposes. This approach is being recommended in the local master plans for 
several contract customer communities, including Pittsfield, Superior, Augusta, and York 
Townships and has been found to be cost effective to meet their local needs. This approach 
is also cost effective to meet YCUA’s regional transmission needs. Either of these costs will 
have to be the responsibility of the contract communities because the need for these 
improvements is driven by the demand of the contract communities. Apportioning some of 
the improvements in the YCUA infrastructure would require further analysis by YCUA if 
contract communities were to not choose the local storage option. 

Preliminary cost estimates indicate that providing YCUA contract customers with projected 
ultimate development peak hour flows would necessitate additional capital improvements 
beyond those described previously in the water supply system (including both transmission 
and distribution) within the jurisdiction of YCUA in the order of $30,000,000. However, 
encouraging YCUA contract customers to pursue local water storage options would cost 
these local communities an estimated total of $12,500,000. Therefore, it is recommended 
that YCUA encourage the building of local storage facilities in communities in the YCUA 
water service area. The costs associated with local communities building storage facilities are 
not included in the YCUA 10-year and 25-year recommendations. It was assumed that these 
costs would be the responsibility of the contract customers.  
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II. INTRODUCTION  

The Ypsilanti Community Utilities Authority (YCUA) contacted Orchard Hiltz & 
McCliment, Inc. (OHM) and requested that the YCUA Water System Master Plan dated 
October 15, 1999 be revised. As part of this effort, this revised Master Plan was prepared. 
The purpose of this Master Plan is as follows: 

 Summarize the existing conditions in the Authority water supply system by 
taking into account demand needs of neighboring contract customers 
(including Superior Township, Augusta Township, the Ypsilanti State 
Hospital at York Township, the Willow Run Airport area in Van Buren 
Township, a small area in Canton Township, and Pittsfield Township). 

 Calibrating the YCUA model to Supervisory Control and Data Acquisition 
(SCADA) information.  

 Updating the future demand needs of water service area in the YCUA water 
system model. 

 Include recommendations for improvements necessary to the YCUA water 
supply system in order to meet future and ultimate demand needs of the 
YCUA water service area. 
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III. YCUA WATER SERVICE AREAS 

The YCUA water service area is defined as the geographic area that YCUA provides potable 
water services to. This area encompasses eight different communities in Washtenaw and 
Wayne Counties.  The YCUA water service area is shown in Figure 1. The communities 
serviced by YCUA are:  

 City of Ypsilanti 

 Charter Township of Ypsilanti 

 Augusta Charter Township 

 Superior Charter Township 

 Pittsfield Charter Township 

 Part of Charter Township of Canton 

 Part of the Charter Township of York Township (The State Hospital 
Property) 

 Part of Charter Township of Van Buren  

The City of Ypsilanti, Charter Township of Ypsilanti, and Augusta Charter Township have 
their corporate boundaries completely in the water service area.  Eastern Michigan 
University (EMU), which is located in the City of Ypsilanti, also receives their water from 
YCUA.  As per their contract, Superior Township and Pittsfield Township water needs are 
provided entirely by YCUA. Canton Township, York Township (the State Hospital Property 
in York Township) and Van Buren Township have only minor portions of their 
communities in the water service area.  

A) CITY OF YPSILANTI 

The City of Ypsilanti is included in the YCUA water service area and receives water 
directly through a 24” inch water main, which is fed by a 36” water main that 
connects to the existing Detroit Water and Sewerage Department (DWSD) water 
system near Ecorse Road (Figure 2). The 24” water main was constructed in 1995.  
YCUA recently constructed a parallel 36” water main to the existing 36” water main, 
which connects to the DWSD system as well. This new pipe, equipped with a new 
pressure-reducing valve, is now directly connected to the existing 24” pipe that 
supplies water to the City of Ypsilanti. The original 36” water main with pressure-
reducing valve, which was previously connected to the 24” main, will predominantly 
serve the rest of the YCUA water distribution system. Figure 2 shows a schematic of 
the 24” and 36” mains.  

The City has two elevated storage tanks (Figure 3). The Shadford Tank has a total 
volume of 1 MG and the Stone Tower has a total volume of 0.25 MG.  These towers 
provide system reliability and enhance fire protection for the City’s residents and 
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businesses and the EMU campus area. Six emergency interconnects also exist 
between the City of Ypsilanti and Ypsilanti Township. These include the following: 

 Clark Road Pump Station, which conveys water from the City of 
Ypsilanti into Ypsilanti Township.  

 The Maus Road Pump Station, which is an emergency connection 
that could convey water from Ypsilanti Township into the City of 
Ypsilanti (see Figure 3).  

 A closed valve near the intersection of Leforge and Clark Roads, 
which connects the City to the Ypsilanti Charter Township water 
system.   

 A closed valve near the intersection of Mansfield Road and Congress 
Street, which connects the City to the Ypsilanti Charter Township 
water system.  

 A closed emergency valve on the eastern City of Ypsilanti Limit, on 
Forest Avenue.  

 A closed emergency valve on the eastern City of Ypsilanti Limit, on 
Cross Street. 

B) CHARTER TOWNSHIP OF YPSILANTI 

All of Ypsilanti Township is within the YCUA water service area. The Township has 
had one connection point to the DWSD system near Wiard Road through a 36” 
water main.  However, YCUA constructed a parallel 36” water main to the existing 
36” water main, which connects to the DWSD system. This new pipe, equipped with 
a new pressure-reducing valve is directly connected to the existing 24” pipe that 
supplies water to the City of Ypsilanti. The original 36” water main and pressure-
reducing valve is intended to predominantly serve the rest of the YCUA water 
distribution system.  

The Township’s water supply system includes three pump stations with reservoirs 
and two large booster pump stations with a small booster station at Clark Road. The 
following is a summary of these facilities (see Figure 3 for locations):  

1) Reservoirs with pump stations 

• Bridge Road Pump Station  
2 x 150 HP pumps and 4 x 300 HP pumps and two 5 million gallon 
ground reservoirs 

• Ellsworth Road Pump Station 
2 x 75 HP pumps and one 3 million gallon ground reservoir 

PAGE 5 
 



• Holmes Road Pump Station 
2 x 75 HP pumps and one 2 million gallon ground reservoir 

2) Pump stations 

• Merritt Road Pump Station 
3 x 150 HP and 1 x 200 HP pumps 

• Textile Road Pump Station 
1 x 100 HP, 1 x 75 HP, and 1 x 30 HP pump 

• Clark Road Pump Station 
1 x 50 HP and 1 x 30 HP pump 

C) AUGUSTA CHARTER TOWNSHIP 

By contract, all of Augusta Township is within the YCUA water service area.  
Augusta Township receives water from YCUA through three connection locations. 
The first is a 12-inch water main at Bemis and Bunton Roads.  Another connection 
was established in 2004 to service Childs Elementary School. This connection is a 
12” pipe connecting to a 24” pipe near the intersection of Hitchingham and Bemis 
Roads. The 24” pipe is located along Hitchingham Road. Finally, a 12” connection 
exists near Bemis and Rawsonville Roads. This connection provides water to the 
Augusta Woods manufactured homes development.  

Augusta Township has been receiving water from YCUA since 1972. The water 
contract dated July 1, 1980 is the basis for supplying water to Augusta Township.  It 
is anticipated that an industrial park may be developed in the southwestern part of 
the community. Water provided through YCUA would be needed to support this 
facility. 

During the time of this study, Augusta Township was preparing their Water Master 
Plan. The Township communicated their existing and future water needs to YCUA 
(see Appendix B).  

D) SUPERIOR CHARTER TOWNSHIP 

A portion of Superior Township currently receives water from YCUA. However, the 
entire Township is contractually within the YCUA water service area, except for a 
small portion on the southwest corner of the Township. Two subdivisions in this 
corner (Geddes / Glen and Townsley Farms subdivisions) receive water from the 
City of Ann Arbor.  The area currently receiving water from YCUA is approximately 
six square miles (sections 31-36) with the northern boundary being Geddes Road 
(and excluding the two subdivisions mentioned earlier).  Superior Township has a 
policy that no water or sanitary sewer will be extended north of Geddes Road. 
Residents north of Geddes Road have well systems. Currently, Superior Township 
receives water from YCUA based on a contract dated November 7, 1988.   
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There are three connection points into the Superior Township distribution system 
from the YCUA system.  One connection point is located at the intersection of 
Dawn & Clark Roads and the other two connection points are located at St. Joseph 
Mercy Hospital.  The Dawn & Clark location conveys approximately 60% of the 
total water flow while the two connections at the hospital convey the remaining 
40%.   

Toward the end of this study, YCUA established a connection to the DWSD water 
system through Superior Township at the corner of Ridge and Geddes roads. This 
connection is anticipated to decrease the amount of water flowing into the Township 
through the existing Dawn and Clark connection. Furthermore, work is under way to 
establish another connection to the YCUA system near the intersection of Leforge 
and Clark Roads. This connection will be equipped with a booster pump station 
owned and operated by Superior Township. 

Superior Township informed YCUA about their existing and anticipated future flow 
needs from YCUA (Appendix C).  

E) PITTSFIELD CHARTER TOWNSHIP 

Water is provided to Pittsfield Township along the Munger / Golfside Roads at 11 
different connection points. A 12th connection was established near the intersection 
of Merritt and Munger Roads to serve the new booster station and reservoir in 
Pittsfield Township. A contract dated April 2, 1974 between the Township and 
YCUA is the basis for providing water. 

Pittsfield Township consists of three pressure districts shown in Figure 1. District 1 
is provided with water entirely from the YCUA water distribution system. Demand 
needs for districts 2 and 3 are provided through the Morgan Road booster station, 
which has a maximum rated capacity of 3,200 gpm (two 1,600 gpm capacity pumps) 
and the new Textile Road booster pump station built in 2004. Districts 2 and 3 are 
also being serviced by a 750,000 gallons elevated storage tank, located in the 
northwestern portion of Pittsfield Township within District 2.  

In 2004, Pittsfield Township built a 5 million gallon ground storage reservoir and a 
6,300 gpm capacity booster station (consisting of six pumps) along Textile Road, 
west of US-23. According to the Pittsfield Township Water System Study dated 
January 2003, the Township proposes to operate both the proposed booster station 
and the pump station at Morgan Road in such a manner that the maximum draw 
YCUA will experience is 4,550 gpm from these two connections over a 24-hour 
period.  

A separate contract between YCUA and the State of Michigan dated July 1, 1977 
provides for furnishing water to the State Prison. The contract amount is for 175,000 
gpd. 
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F) CHARTER TOWNSHIP OF CANTON  

A very small portion of Canton Township receives water from YCUA.  This area 
includes a mobile home park located in the southwest part of the community east of 
Ridge Road and north of Mott Road. No additional flow to Canton Township from 
YCUA is anticipated.  

G) CHARTER TOWNSHIP OF YORK  

A contract between YCUA and the State of Michigan dated July 1, 1977 provides for 
furnishing water to the Ypsilanti State Hospital in York Township. The State of 
Michigan recently (March of 2005) sold this property for redevelopment as a 
research facility.  A study was completed in February of 2005 exploring the 
possibility of providing water to portions of York Township in the amount of 
approximately 1,200 gpm average day flow (see Appendix A). Therefore, it is 
possible that York Township may formally request water from YCUA. The existing 
contract between the State Hospital property in York Township and YCUA allow 
for a water amount of 325,000 gpd or 226 gpm.  

This master plan accounts for the demands proposed by York Township in 
accordance with the recommendations outlined in the referenced study. In other 
words, it was assumed that YCUA would only provide an average demand of 1,216 
gpm and a maximum day and peak hour demand of 2,310 gpm to York Township. 
The remaining needed peak hour demand would be provided by storage in York 
Township.  

H) CHARTER TOWNSHIP OF VAN BUREN 

The only portion of the Charter Township of Van Buren that is supplied by the 
YCUA system is a portion of the Willow Run Airport and a mobile home park 
located south of Mott Road. The rest of the community receives water from DWSD 
directly. It is not anticipated that the Charter Township of Van Buren will increase its 
water demand from YCUA.  

Summary – YCUA water service areas: YCUA provides potable water to eight 
different communities in Washtenaw and Wayne Counties. These are: City of Ypsilanti, 
Ypsilanti Township, Augusta Township, Superior Township, Pittsfield Township, 
Canton Township, York Township, and Van Buren Township. 
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IV. EXISTING WATER DEMANDS AND PEAKING FACTORS 

This section summarizes existing water demands in the YCUA system and observed peaking 
factors based on the YCUA Supervisory Control and Data Acquisition (SCADA) system.  

A) EXISTING WATER DEMANDS 

The YCUA water distribution network is connected to the YCUA SCADA system. 
This system allows for data related to the operation of pressure reducing valves, flow 
meters (at the main DWSD connection to the YCUA system), pressure gauges, 
pump stations, and tank elevations to be viewed and processed. This system is also 
used for remote access, operation, and diagnosis of the aforementioned mechanisms. 
SCADA data can be exported from the main recording computer in 10-second 
intervals. YCUA staff also manually records system operation parameters at 2-hour 
intervals. This information is then compiled digitally.  

There are several flow meters measuring water consumption in the YCUA system 
(see Figure 3). The meters at the DWSD connections have the capability of 
recording flow rates and flow volumes. The flow meters in the YCUA system 
measuring flows to neighboring contract customers are totalizers that measure total 
flow volumes of water consumed over a certain period of time.  

For the purposes of determining current and historic water demand patterns, average 
day, maximum day, and peak hour water demands, the available SCADA data was 
analyzed. The available 10 – second data was very irregular and therefore was 
converted to 1 and 2 hour intervals by averaging the records in 1 and 2 hour time 
periods. The two-hour SCADA data for the entire YCUA system was analyzed from 
January 2000 to August 2002.  The 1-hour data for the year 2002 was found to be 
within 3-10% of the 2-hour data. Thus, the 2-hour data proved to be accurate 
enough for the purpose of this study. 

Average day demand values for the City of Ypsilanti and Ypsilanti Township were 
determined by analyzing the entire system. The average day demands for the total 
YCUA system (including all the contract customers) were based on 2-hour data 
obtained from January 2000 to August 2002.  The average day demands for YCUA 
water service areas excluding the City of Ypsilanti were determined by using monthly 
billing records. The average demand for Ypsilanti Township was determined by 
subtracting the sum of the average day demands for Augusta, Superior and Pittsfield 
Townships from the average demand for the total YCUA system (excluding the City 
of Ypsilanti). The City of Ypsilanti flows were determined using data from the Tyler 
meter pit and the elevation variations of the Shadford and Stone tower elevated 
storage tanks in the City.  

With the establishment of a new connection to the DWSD system near the 
intersection of Ridge and Geddes Roads, Superior Township has four connections to 
the YCUA system. Even though the connection at Ridge and Geddes Roads is to the 
DWSD system, it is considered a YCUA connection. Historically, the connection 
near Dawn and Clark Road had an average demand of 400 gpm.  The other two 
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connections that supply water to the St. Joseph Mercy Hospital in Superior 
Township had an average demand of 63 gpm and 167 gpm. The demand history of 
the new, fourth connection is unknown since this connection was established near 
the end of this study.  

Pittsfield Township has 11 meters and has an average demand of 2,512 gpm. This 
average day flow demand was compared with demand values presented in the 
Pittsfield Township Water System Study prepared by Ayres, Lewis, Norris, and May, 
Inc., dated January 2003. According to this master plan, the existing average day 
demand for Pittsfield Township is 3.44 MGD, i.e. approximately 2,389 gpm (page 2 
of the study). On an average day, the demand requirement in District 1 in Pittsfield 
Township (which is directly pressurized by the YCUA system) is 1.88 MGD (1,306 
gpm). Hence, on an average day, the Morgan Road Booster Station (servicing 
Districts 2 and 3 in Pittsfield Township) needs to deliver a demand of approximately 
1.56 MGD (1,083 gpm). The maximum day and peak hour demands are anticipated 
to increase to 2,305 gpm and 5,361 gpm respectively. Please note that the firm 
capacity of the Morgan Road booster station is 3,200 gpm (two 1,600 gpm capacity 
pumps). Therefore, flows exceeding 3,200 gpm must be supplemented by the 
elevated storage tank in Pittsfield Township. However, Pittsfield Township recently 
completed the construction of a 5 MG storage tank and a 6,300 gpm capacity pump 
station. The proposed operation of this facility will be taken into consideration in 
future flow projections and operation of the YCUA system. The purpose of this 
facility is to provide water services to Districts 2 and 3 in the Pittsfield Township 
system.  

The maximum day demand in the Pittsfield Township Water System Study is shown 
as 2,048 gpm for District 1. The total average day demand for districts 1, 2, and 3 is 
given as 2,387 gpm. As can be seen, the demand need calculated from SCADA and 
used in this study (2,512 gpm, as shown in Table 1) is slightly higher than the 
demand that was used in the Pittsfield Township Water System Study (2,048 gpm). 
The overall percentage difference is 22%. This difference can be attributed to growth 
in Pittsfield Township since their study was completed. Also, existing demands in the 
model include all permitted projects, which may not be all built out. This may 
account for some discrepancy between model and SCADA data as well. 

Flow values for the Ypsilanti State Hospital in York Township and the correctional 
facility in Pittsfield Township were based on the existing contract between these 
facilities and YCUA. The total contract flow for the Hospital is 325,000 gallons / day 
(226 gpm). The total contract flow for the correctional facility in Pittsfield Township, 
on the other hand, is 175,000 gallons / day (122 gpm). Therefore, the total flow 
assigned to these two facilities 348 gpm.  

Appendix B shows that Augusta Township’s existing demands are reported as 278 
gpm. This is higher than what was predicted using August 2001 – July 2002 flow data 
(199 gpm). Existing demands have been changed to reflect data shown in Appendix 
B, i.e. 278 gpm average day demand for Augusta Township. 
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Table 1 summarizes current, average day demand values based on YCUA records 
between August 2001 and July 2002. Flows for the portions of Canton Township 
and Van Buren that are within the YCUA service area are incorporated into the 
Ypsilanti Township demand values.  

Table 1: Summary of Existing Average Day Demands (July 2001 – August 2002 data) 

Service Area 
Average Day 

Demand (MGD) 
% of Total Flow 

City of Ypsilanti 2.83 19 

Ypsilanti Township 6.86 46 

Augusta Township 0.29 2 

Superior Township 0.91 6 

Pittsfield Township 3.62 24 

Ypsilanti State Prison and 
Hospital 

0.50 3 

Total 15.01 100 

  
B) PEAKING FACTORS 

Peaking factors are coefficients that are used to determine maximum day and peak 
hour demand consumption rates in a community based on observed average day 
demand patterns. According to the “Manual of Water Supply Practices” from the 
American Water Works Association, AWWA M31, the average daily demand is the 
average amount of water used each day over the course of a year.  The maximum 
daily demand is the highest amount of water used in one day.  The peak hourly 
demand is the maximum amount of water used in one hour.  The maximum day 
peaking factor is found by dividing the maximum day demand by the average day 
demand.  Similarly the peak hour peaking factor is found by dividing the peak hour 
demand by the average day demand. 

Two overall peaking factors were determined. These include the City of Ypsilanti 
and the remainder of the YCUA system, which includes all the Townships in the 
YCUA service area, including Superior, Augusta, Pittsfield, portions of Canton, 
Van Buren, and York Townships. The reason is that flows passing through the 
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DWSD connections into the YCUA system pass through a flow meter capable of 
reading flow rates. The flows to contract customers are measured with flow totalizers 
not capable of measuring instantaneous flow rates. Furthermore, flow meters at the 
City and the DWSD connections are connected to the SCADA system.  

Table 2 summarizes existing City and Township flow rates and peaking factors.  

Table 2: Summary of Existing Average, Max., and Peak Flows (July 2001-August 2002 
data) 

Average Day Demand 
Maximum Day 

Demand 
Peak Hour Demand 

 

gpm MGD gpm MGD gpm MGD 

City 1,965 2.8 2,848 4.1 4,495 6.5 

Township* 8,456 12.2 16,204 23.3 23,919 34.4 

* including Superior, Augusta, Pittsfield, portions of Canton, Van Buren, and York Townships 

Based on the flow information in Table 2, the peaking factors for the City and the 
Township as a whole are summarized in Table 3.  

Table 3: Peaking Factors For City of Ypsilanti And Total Township (July 2001 – 
August 2002 data) 

 Maximum Day 
Peaking Factor 

Peak Hour 
Peaking Factor 

City 1.4 2.3 

Township* 1.9 2.8 

* including Superior, Augusta, Pittsfield, portions of Canton, Van Buren,  and York Townships 

The maximum day and peak hour demands for the City occurred in July of 2002 and 
July of 2001 respectively. The Township maximum day and peak hour demands both 
occurred in July of 2001, albeit on different days.  

It is important to mention that the DWSD has a peaking factor definition, which is 
different from how AWWA defines it. The DWSD peaking factors, however, are for 
billing purposes and are custom defined for DWSD contract communities.  
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C) REVISED FLOW AND PEAKING FACTORS BASED ON COMMUNITY 
INPUT  

In Appendix C, Superior Township’s existing demands are listed for the Utility 
Service Area excluding flows for the St. Joseph Mercy Hospital, west of Superior 
Road and north of Huron River Drive. The average day demand for the Utility 
Service Area east of Superior Road was estimated as 400 gpm in this study. 
Appendix C references this value as 405 gpm. Therefore, existing demands are 
properly accounted for in Table 2.  

Pittsfield Township existing flow peaking factors were calculated as 1.57 and 2.2. 
This calculation was based on the Pittsfield Township Water System Study data. 
Superior Township existing flow peaking factors were calculated as 1.57 and 2.2 as 
well. This data was based on data reported by Superior Township (as shown in 
Appendix C). The numbers 1.57 and 2.2 are most likely based on peaking factors 
reported in the 1999 YCUA Master Plan for contract customers. In this study, 
peaking factors for Superior Township and District 1 of Pittsfield Township were 
assumed as 1.9 and 2.8 respectively. As per Appendix B, Augusta Township’s 
maximum day and peak hour peaking factors are 2.5 and 3.5 respectively for existing 
and future flows. The communities’ existing flow and peaking factor values have 
been revised to reflect community input. Table 4 summarizes these values. Existing 
flow peaking factors for these communities have been changed to reflect these 
values. Peaking factors for other communities are assumed to be the same as for 
Ypsilanti Township.  
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  Table 4: Summary of Revised Flows And Peaking Factors 

Service Area 
Average Day 

Demand (gpm) 
Maximum Day 
Demand (gpm) 

Peak Hour 
Demand (gpm) 

Peaking Factors 
(max day // peak hour)

City of Ypsilanti 1,965 2,848 4,495 1.4 // 2.3 

Ypsilanti Township 4,767 9,057 13,348 1.9 // 2.8 

Augusta Township 278 695 973 2.5 // 3.5  

Superior Township 405 (Clark Rd) 
230 (Hospital) 

770 (Clark Rd) 
437 (Hospital) 

1,134 (Clark Rd) 
644 (Hospital) 

1.9 // 2.8 
1.9 // 2.8 

Pittsfield Township 1,305 (Distr 1) 
1,082 (Morgan PS)

2,049 (Distr 1) 
2,309 (Morgan PS) 

4,072 (Distr 1) 
3,200 (Morgan PS)

1.9 // 2.8 
N / A 

Ypsilanti State Prison 
and Hospital 348 348 348 N/A because flow limited 

by contract capacity 

Total 
10,380 

(15 MGD) 
18,513 

(27 MGD) 
28,214 

(41 MGD) 
N/A 

 

Summary – Existing water demand and peaking factors: the City of Ypsilanti maximum 
day and peak hour peaking factors were calculated as 1.4 and 2.3 respectively. The 
peaking factors for the Township were calculated as 1.9 and 2.8 respectively. The existing 
average day demand in the YCUA system (including all communities) is approximated as 
15 MGD.  
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V. EXISTING WATER DISTRIBUTION SYSTEM MODEL 
OVERVIEW 

The YCUA water distribution model was initially generated in Cybernet, a Haestad Methods, 
Inc. simulation software. Later on the model was converted to WaterCAD, also a Heastad 
Methods, Inc. simulation software. Currently, the model is in H2oMap, an MWH Soft, Inc. 
simulation software.  

A) EXISTING FLOWS 

The existing flows shown in Table 2 for the City of Ypsilanti and the remainder of 
the YCUA system were based on SCADA data for the time periods of July 2001 – 
August 2002. This information was compared against the most recent SCADA 
information available during the time of this study, namely June of 2005. The average 
day, maximum day, and peak hour demands for both the City of Ypsilanti and the 
remainder of the YCUA system, i.e. the Township, is summarized in Table 5. 

Table 5: Existing Demands Based On June 2005 SCADA Information 

 Average Day 
Demand (MGD) 

Maximum Day 
Demand (MGD) 

Peak Hour 
Demand (MGD) 

City 2.6 3.6 4.5 

Township* 15.9 21.2 34.6 

* including Superior, Augusta, Pittsfield, portions of Canton, Van Buren, and York Townships 

In comparing Table 2 values with Table 5 values, it becomes evident that the existing 
conditions demands summarized in Table 2 capture the conditions observed in June 
of 2005. 

Existing flows shown in Table 4 were input into the existing conditions model. 
These flows are reflective of the existing conditions in the YCUA system as of the 
end of the year 2002. The demand for the two high users in Ypsilanti Township, 
Hydramatic (J-228 in model) and Visteon (J-85 in model) were kept the same in this 
study as was shown in the 1999 Water Master Plan, i.e. 1869 gpm and 274 gpm 
respectively. The Eastern Michigan University Campus user demand, a high demand 
user in the YCUA system, was adjusted based on the total flow readings for the City 
of Ypsilanti.  

B) PHYSICAL IMPROVEMENTS MADE SINCE THE 1999 MASTER PLAN 

Several physical improvements were made to the YCUA water distribution system 
since the 1999 Water Master Plan and therefore are reflected in this updated water 
master plan. These include:  
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 Several new pipes related to new developments and pipe replacement 
and upgrades through capital improvements were added to the model 
(see Figure 4).  

 A 24” water main along Morgan Road between Platt and Stone 
School Roads was added to the model. Construction of this pipe 
began on November 2001 and was completed. This was a Pittsfield 
Township project.  

 Three of the four Merritt Road pump station pumps have been 
upgraded to 150 HP pumps. A fourth 200 HP pump was added.  

 The new PRV along Wiard Road was added to the model 

 The new, 36” second parallel water main and connection to the 
DWSD system near Ecorse Road along with the new PRV were 
added to the model.  

C) ASSUMPTIONS REGARDING SYSTEM OPERATION 

In addition to flows, boundary conditions were needed for the setup of the model as 
well. These conditions include DWSD pressure setting, tank level, and pump 
operation settings. In setting these parameters, SCADA operation parameters were 
consulted. For example, there are several locations throughout the YCUA system 
where regular pressure readings are taken (see Figure 3). Among these locations are:  

 State Hospital property in York Township 

 Morgan Road Pump Station suction side (Pittsfield Township feed) 

 Merritt Road Pump Station suction and discharge sides 

 Textile Road Pump Station suction and discharge sides 

 Hewitt Fire Station 

 Clark Road Pump Station suction side 

 Meijer Store located near the intersection of Carpenter and Ellsworth 
Roads (in Pittsfield Township) 

The pressure readings on these locations for average day operating conditions are 
summarized in Table 6. The existing conditions model was set up such that the 
pressures at those locations in the model were maintained during average day, 
maximum day, and peak hour demand operating conditions.  
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Table 6: Assumed Operating Pressure Ranges At Select Lactations 

Location Model Node 
Desired Pressure 

Ranges (psi) 

State Hospital Property (York 
Twp)* J-158 50-65 

Morgan PS suction J-2281 35-60 

Merritt PS suction/discharge J-73 / J-72 50-80 / 105-115 

Textile PS suction/discharge J-219 / J-218 50-80 / 100-120 

Bridge Road Pump Station 
discharge J-134 70-110 

Hewitt Fire Station J-230 65-75 

Clark PS suction  J-1455 35-45 

Meijer Store  J-2286 55-65 

*The State Hospital Property was sold to Toyota corporation in April of 2005 for the development of a research facility 

D) MODEL VERIFICATION USING EXTENDED PERIOD SIMULATION  

As SCADA data for June of 2005 was analyzed, it was determined that June 27, 2005 
corresponded to the maximum day demand for the year of 2005 (between January of 
2005 and July of 2005). Therefore, June 27, 2005 data was used for model 
verification purposes.  

The existing YCUA water system model was set up such that total demand variation 
in the City and the remainder of the YCUA system was reflective of SCADA 
demands. For this purpose, City and Township demand patterns were developed and 
input into the model. A separate demand pattern was also developed for the Morgan 
Road booster station based on SCADA information. The City and Township 
demand patterns are shown in Figure 5. The calculated flows in these figures 
represent actual consumption values taking into consideration reservoir filling and 
emptying in the YCUA system. Time periods corresponding to actual flows being 
larger than the metered flows in Figure 5, for example, represent reservoir emptying 
in general.  
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Figure 6A thru 6D compares modeled values with SCADA information at critical 
locations. Figure 6A, for example, compares SCADA and modeled pressures at the 
Bridge Road pump station location.  

Figure 6B shows variation of pressures at the Ellsworth Road pump station. The 
variation between modeled and SCADA observed pressures deviate from each other, 
particularly after hour 20:00. The reasons for this may be as follows:  

 The pressure gauge in the field is located inside the Ellsworth Road 
pump station. Internal piping configurations may generate friction 
losses that are not accounted for in the model.  

 The Ellsworth Road pump stations are variable frequency drive  
(VFD) pumps. The SCADA collected on SCADA spreadsheets does 
not include information about this VFD setting. When modeling 
pump stations, their maximum rotational speed per minute (RPM) 
values were used, resulting in a higher discharge pressure.  

 Data for tank filling at the Ellsworth reservoir and the discharge from 
the pump stations are recorded in two-hour intervals. It is not 
expected that calculations based on two-hour data would be reflective 
of the more frequent, instantaneous operation of the Ellsworth Road 
pump stations. It was observed, for example, that the difference 
between the Ellsworth storage tank-filling rate calculated using the 
change in reservoir elevation and pump station flow meter reading 
was, at times, as high as 400%. These calculations were based on 
records showing reservoir elevations at two-hour increments. The 
actual filling rate of the reservoir may not be captured with a two-
hour record of tank elevation information. The tank-filling rate may 
have changed substantially in two hours but only the conditions at 
hours zero and two are recorded.  

This uncertainty in the Ellsworth pump station filling cycle is observed in the Textile 
and Merritt Road pump station data as well, particularly after hour 20:00, as shown in 
figures 6C and 6D. It is also worth noting that no losses due to internal pump station 
piping configuration were taken into account for any pumps in the model. Also, the 
Merritt Road pump stations are VFD pumps as well, for which VFD settings are not 
recorded. Finally, Figure 6E shows Clark Road pump station pressure variations.  
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E) EXISTING CONDITIONS SIMULATION BOUNDARY CONDITIONS 

Based on the SCADA data for model verification purposes, the following are 
boundary conditions assumptions made in the simulation of the existing demand 
model, the existing conditions representative demands being what is shown in Table 
4:  

  Table 7: Operational Assumptions In Existing System Model 

 
Average Day 

Demand 
Scenario 

Maximum Day 
Demand Scenario

Peak Hour 
Demand 
Scenario 

Pittsfield Twp ground 
storage & PS Not operating Not operating Not operating 

Second DWSD PRV 
at Ecorse Rd. Set to 89 psi Set to 90 psi Set to 96 psi 

Primary DWSD PRV 
at Ecorse Rd. Set to 89 psi Set to 90 psi Set to 96 psi 

PRV on Wiard Rd. Set to 83 psi Set to 83 psi Set to 83 psi 

Holmes PS Not Operating Not Operating Not Operating 

Clark PS Not Operating 1x50HP 1x50HP 

Merritt PS 1x150HP 2x150HP 3x150HP 

Textile PS Not Operating 1x100HP 1x100HP 

Ellsworth PS Not Operating Not Operating 1x75HP 

Bridge PS 1x150HP 1x150HP 1x150HP 
1x300HP 

 

Table 8 compares pressure conditions at locations indicated in Table 5 with the 
existing average day, maximum day, and peak hour demand scenarios. 
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Table 8: Existing Model Simulation Pressure Summary (units in psi) 

  Model Node 
Desired Pressure 

Range 
Average Day 

Demand Scenario 
Maximum Day 

Demand Scenario
Peak Hour 

Demand Scenario

Merritt PS suction J-73 50-80 77   59 54

Merritt PS discharge J-72 105-115 117   125 121

Clark PS discharge J-27 65-75 82   89 80

Morgan PS suction J-2281 35-60 67   68 47

Textile PS suction  J-219 50-80 83   57 53

Textile PS discharge J-218 100-120 119   134 126

State Hospital 
Property (York Twp) J-158 50-60 72   77 62

Clark PS suction  J-1455 35-45 50   47 40

Bridge PS J-134 70-110 107   96 105
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As can be seen from the results in Table 8, the pressures are in the upper ranges of the 
normal operation SCADA readings and desired pressure ranges. These results were expected 
since the rotational speed of pumps was not reduced in the numerical model and no internal 
friction losses in the pump stations were accounted for. Such localized friction losses are the 
result of internal bends, valves etc. inside the booster stations. The pressures in the entire 
system for the average day, maximum day, and peak hour simulations were between 
approximately 40 psi and 120 psi.  

Summary: The YCUA distribution system model does not account for minor losses in the 
existing pump stations. Pumps with variable frequency drives are assumed to operate at 
their maximum capacity.  
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VI. ANTICIPATED LONG TERM WATER DEMAND 
REQUIREMENTS 

Future flow demand projections were made based on YCUA water service area, community 
inputs, and Southeast Michigan Council of Governments (SEMCOG) population 
projections. The City of Ypsilanti and Ypsilanti Township existing and future populations 
are shown in Table 9. The Superior Charter Township population projections for the St. 
Joseph Mercy Hospital were based on SEMCOG data as well and summarized in Table 9. 

Table 9: City of Ypsilanti, Superior, and Ypsilanti Township Population Projections* 

 2000 2005 2015** 2030 

City of Ypsilanti 22,237 22,087 22,096 22,110 

Ypsilanti Township 49,182 53,462 60,134 70,141 

Superior 
Township*** 

10,740 12,510 14,776 18,174 

* based on 2005 SEMCOG population projections 
** OHM projection, assuming a linear approximation between 2005 and 2030 population data because most 

recent 2005 data could be utilized in this manner (as opposed to using December 2003 data 5 year projections 
report summaries) 

*** SEMCOG data used to estimate future demand needs for the St. Joseph Mercy Hospital.  

These population projections were used in determining future flow projections for the City 
and Township. Augusta, Pittsfield, York, and Superior Townships provided future flow 
values to YCUA. Pittsfield Township future flow values were taken from the Pittsfield 
Township Water System Study. Copies of memoranda providing flow data for Superior, 
Augusta, and York Townships are in the appendix of this report. Flow values for the prison 
in Pittsfield Township were incorporated into the Pittsfield Township future flow 
projections.  

Tables 10 and 11 summarize future and ultimate development demand requirements for the 
entire YCUA water service area. In this table, Pittsfield Township future flow needs are 
based on how Pittsfield Township proposes to operate their new ground storage and 
booster station located near Textile Road, west of US – 23. The Pittsfield Township Water 
System Study states that a total of not exceeding 4,550 gpm flow will be drawn from the 
Morgan Road and the proposed Textile Road pump stations, 1,350 gpm of which being 
drawn from the Morgan Road booster station. Please also note that as per the Pittsfield 
Township Water System Study, the anticipated ultimate development average day demand is 
reported as 7.49 MGD. The reported maximum day and peak hour demands are 13.49 
MGD and 28.82 MGD respectively. However, in order to be conservative, the numerical 
simulations in this study have assumed the average day, maximum day, and peak hour 
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demands shown in Tables 10 and 11. This decision was made because the Basis of Design 
for the 5 MG ground reservoir and 6,500 gpm capacity booster station in Pittsfield 
Township assumes a total flow rate from YCUA of no greater than 4,550 gpm. Therefore, 
the average day demands in Table 11 for Pittsfield Township may be higher than anticipated.  

In this study, it is assumed that the Superior Township connection to the DWSD near Ridge 
and Geddes Roads and the existing connection to YCUA at Clark and Dawn Roads are 
secondary connections. The primary feed is considered to be the proposed connection to 
YCUA near Leforge and Clark Roads. A maximum demand withdrawal of 1,000 gpm is 
desired by the DWSD connection to Superior Township at Ridge and Geddes Roads. 
However, for the purposes of being conservative and potentially compensate for unforeseen 
circumstances, this DWSD demand was not taken into account in the demand assignment 
for the Leforge and Clark Road connection to the YCUA system. This conservative 
approach only increased the demand projection from the Leforge and Clark connection by 
approximately 28% (for future peak hour demand needs in Superior Township). This 
approach also allows for analyzing the impacts on the YCUA system during an emergency 
condition when the DWSD connection near Ridge and Geddes Roads fails and Superior 
Township takes all its needed future peak flows from the Leforge and Clark connection.  

In the future, Augusta Township plans to utilize all three available connections for providing 
water to the Township. The piping configuration inside Augusta Township is proposed to 
be such that the all three connections will be interlinked inside the Township borders. In 
order to accurately account for future demand distribution to Augusta Township at the 
YCUA border, the numerical model for Augusta Township was given to YCUA to be 
incorporated into the YCUA model.  
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  Table 10: Summary of Future Flows (year 2015) 

Service Area 
Average Day 

Demand (gpm) 
Maximum Day 
Demand (gpm) 

Peak Hour 
Demand (gpm) 

City of Ypsilanti 1,953 2,734 4,491 

Ypsilanti Township 5,829 11,074 16,320 

Augusta Township* 1,319 3,298 4,618 

Superior Township 1,150 (Leforge) 
272 (Hospital) 

2,300 (Leforge) 
516 (Hospital) 

3,500 (Leforge) 
761 (Hospital) 

Pittsfield Township** 
2,560 (Distr 1) 

1,350 (Morgan PS)
3,200 (Textile PS) 

4,018 (Distr 1) 
1,350 (Morgan PS)
3,200 (Textile PS) 

7,970 (Distr 1) 
1,350 (Morgan PS) 
3,200 (Textile PS) 

York Twp Toyota 
Research Facility and 

residential 
developments*** 

1,216 2,310 3,405 

Total 
18,849 

(27 MGD) 
31,800 

(46 MGD) 
45,615 

(66 MGD) 

* Augusta Township future flows are for year 2010 (as provided by community).  
** Future demands in Pittsfield Master Plan (for District 1) were projected down from 2020 flows to 
2015 flows (assuming a linear progression).  
*** demand needs may be as early as one or two years.  
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  Table 11: Summary of Ultimate Flows (year 2030) 

Service Area 
Average Day 

Demand (gpm) 
Maximum Day 
Demand (gpm) 

Peak Hour 
Demand (gpm) 

City of Ypsilanti 1,954 2,735 4,494 

Ypsilanti Township 6,798 12,917 19,036 

Augusta Township 2,088 5,219 7,307 

Superior Township 3,300 (Leforge) 
334 (Hospital) 

6,500 (Leforge) 
935 (Hospital) 

9,800 (Leforge) 
936 (Hospital) 

Pittsfield Township* 
3,042 (Distr 1) 

1,350 (Morgan PS)
3,200 (Textile PS) 

4,775 (Distr 1) 
1,350 (Morgan PS)
3,200 (Textile PS) 

9,490 (Distr 1) 
1,350 (Morgan PS) 
3,200 (Textile PS) 

York Twp Toyota 
Research Facility** 1,216 2,310 3,405 

Total 
23,282 

(34 MGD) 
39,941 

(58 MGD) 
59,018 

(85 MGD) 

* Ultimate demands in Pittsfield Master Plan (for District 1) are for year 2020. Also, ultimate 
development average day demands are reported in Pittsfield Township Water System Study as as 
5,201 gpm.  
** It was assumed that the York Twp demands will remain the same as for the future demand 
scenario  

Table 12 provides an overall summary of the anticipated future flows in the YCUA system.  
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  Table 12: Summary of Anticipated Future and Ultimate Flows in YCUA  

Service Area 

2005* 

Average Day 
Demand 
(MGD) 

2005 

% of Total 
Flow 

2015 

Average Day 
Demand 
(MGD) 

2030 

Average Day 
Demand 
(MGD) 

2030 

 % of 
Total 
Flow  

2030 

% of Total 

Flow 

assuming 

5,201 gpm 

for Pittsfield 

Township 

City of Ypsilanti 2.8 19 2.8 2.8 8 9 

Ypsilanti 
Township 6.9 46 8.4 9.8 29 33 

Augusta 
Township 0.4 3 1.9 3.0 9 10 

Superior 
Township 

0.6 (Clark) 
0.3 (Hospital) 6 1.7 (Leforge)

0.4 (Hospital) 
4.8 (Leforge)
0.5 (Hospital) 16 17 

Pittsfield 
Township* 

1.9 (Distr 1) 
1.6 (Morgan 

PS) 
23 

3.7 (Distr 1) 
1.9 (Morgan 

PS) 
4.6 (Textile 

PS) 

4.4 (Distr 1) 
1.9 (Morgan 

PS) 
4.6 (Textile 

PS) 

32* 25* 

York Twp 
Toyota Research 

Facility 
0.5 2 1.8 1.8 6 6 

Total 15.0 100 27.2 33.6 100 100 

* As per the Pittsfield Township Water System Study, the ultimate development average day demand is estimated as 5,201 gpm or 7.49 
MGD. For purposes of conservatism, it was assumed that both the Morgan Road and Textile Road booster stations operate at maximum 
capacity of 4,550 gpm as reported in the Pittsfield Township Basis of Design study for the Textile Road booster station and ground 
reservoir. However, if 4.4 MGD were to be removed from the 7.49 MGD anticipated ultimate development flow, the remaining flow 
would be 3.09 MGD, i.e. only 2,145 gpm and not 4,550 gpm. Therefore, if 5,201 gpm was used in the total flow calculations, the % 
contribution for Pittsfield Township would be approximately 25%.  
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Summary: It is anticipated that approximately 25 years from the time of this study (2005) 
the total average day demand in the YCUA system will increase by approximately 200%. 
Charter Township of Ypsilanti is anticipated to become the largest consumer of potable 
drinking water followed by Pittsfield Charter Township and Superior Charter Township.  
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VII. DISTRIBUTION SYSTEM ANALYSIS FOR FUTURE DEMAND 
CONDITIONS 

The future distribution system demands were updated in the model to reflect values shown 
in Table 10. A schematic of the Augusta Township future water distribution system was 
included in the YCUA model in order to reflect demand distribution in the Augusta 
Township system and simulate demand draw rates from the three existing connections to 
YCUA. The proposed booster station near the intersection of Leforge and Clark Roads in 
Superior Township was represented in the YCUA model as a node with a fixed demand (J-
1397) corresponding to the values shown in Table 10. Demands for York Township were 
placed at J-158. This is the junction that represented demands for the State Hospital 
property.  

In terms of the physical, future distribution system improvements, several of the pipe 
improvements suggested in the 1999 Water Master Plan are believed to be important in 
terms of enhancing pressure and water quantity conditions in the YCUA system. These 
improvements are assumed to have been completed in the future distribution system model 
analysis. Figure 8 shows these improvements. Appendix D details approximated costs 
associated with these improvements, the implementation of which can be phased out over 
several years. Any suggested changes in several other improvements recommended in the 
1999 Water Master Plan have been addressed in the subsequent section.  

A) STORAGE NEEDS 

The total available storage in the YCUA water service area is 16.25 MG. In general, a 
recommended storage of 70%-100% of a systems average day demand is needed 
(excluding fire flow needs). For large systems such as YCUA, the required storage 
for equalization is usually much larger than required storage for fire protection. A 
fire duration of 4 hours with an anticipated demand of 3,500 gpm, for example, 
would necessitate a storage of approximately 0.8 MG.  

It is anticipated that the future average day demand of the YCUA water service area 
will be approximately 27 MGD (Table 10). Approximately 70% of this flow 
corresponds to a needed storage of 19MG. Therefore, the YCUA system may be in 
need of additional storage in order to reduce the effects of peak hour demand 
requirements on the system. It is recommended that YCUA encourage contract 
communities, particularly Augusta Charter Township and Superior Charter 
Township to build storage in the next 10 years. As per the recommendations in 
Appendix A, it is also recommended that York Township build a storage facility 
within the next 10 years. This will reduce the need for YCUA to build additional 
storage facilities or enlarge existing facilities, including pipes and pumps.   

B) ADDITIONAL WATER QUALITY AND PRESSURE IMPROVEMENT 
SUGGESTIONS 

Several piping improvements in addition to the ones mentioned in the 1999 Water 
Master Plan and shown in Figure 8 have been suggested for the purposes of 
enhancing water quality and pressure conditions in the YCUA system. These 
additional improvements mainly target pipes that are believed to be at the end of 
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their design life and need to be replaced for purposes of enhancing drinking water 
qualities in small sections of the distribution system. These upgrades include 
increasing pipe sizes of four to six inches of pipes to eight inches. Some eight-inch 
pipes are recommended to be upsized to twelve inches as well. Figure 8-A shows the 
location of these additional pipes.  

C) POTENTIAL IMPROVEMENTS AT THE BRIDGE ROAD PUMP STATION 

The Bridge Road pump station contains a total of 6 pumps. The suction side of these 
pumps are connected to two 5 MG ground reservoirs. The reservoir fill and pump 
discharge headers in the station are the same, i.e. the pumps cannot be utilized as the 
reservoir is being filled. The Bridge Road reservoirs are the largest in the YCUA 
system and the reservoirs are located in the lowest ground elevation in the YCUA 
system. 

In speaking with YCUA distribution staff and as per YCUA SCADA data, the 
reservoir fill rate of the Bridge Road pump station is limited due to internal piping 
configuration and small reservoir fill valves, which introduce significant head losses. 
For example, even thought flow into the Bridge Road reservoirs are delivered 
through a 24” water main, the individual fill pipes at the reservoirs are 12” in 
diameter. These fill pipes are also equipped with 8” fill valves and anti cavitation 
screens. In order to overcome this excessive head loss while filling the reservoirs due 
to small fill valves and anti cavitation screens, the Detroit PRV settings are elevated 
to pressure settings of 95 psi and higher. Due to these limitations, it is believed that 
the Bridge Road pump station is under utilized. For example, even though the 
station has 2x150HP and 4x300HP pumps, the maximum number of pumps utilized 
at any given time is two. It is recommended that the internal piping configuration of 
the Bridge Road pump station be changed such that the station can operate as an in-
line booster with a bypass pipe and with two separate pipes connected to each 
ground storage reservoir, such that reservoir filling and pumping can occur 
simultaneously. Figure 7 shows a schematic of the recommended piping 
configuration.  

The Bridge Road pump station is a critical station because it is located at the most 
upstream end of the entire YCUA system. Particularly with the proposed re-
configuration of the station, its importance in the YCUA distribution system will be 
increased. Therefore, it is recommended that alternative energy sources be evaluated 
for the Bridge Road pump stations in case of power outages or other emergencies. 
For example, a standby power supply would constitute an alternative power supply.  

D) PLACING THE RAW WATER MAIN ALONG HURON STREET INTO 
SERVICE 

Around 1964, an approximately 3 mile long, 24” steel raw water line was constructed 
along Huron Street in the City of Ypsilanti. The purpose of this pipe was to transmit 
river water by gravity from the Huron River near Dixboro Road to the Catherine 
Street Water Treatment Plant near the intersection of Spring Street and Catherine 
Street. The water treatment plant was demolished in 1997 and the 24” water line was 
cut and capped. Currently, there is an interest in rehabilitating this raw water pipe 
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and utilizing it for transmission main purposes. It is estimated that slip lining this 
pipe would reduce its available flow diameter to approximately 20”. Another option 
is to pipe burst this main in order to retain its transmission diameter of 24” and thus 
reduce the amount of friction losses through it. If this raw water main were to be 
rehabilitated and connected to the 24” water main supplying water to the City of 
Ypsilanti at Tyler Road, it must be ensured that the City of Ypsilanti water service 
area is protected from excessive pressures via a pressure reducing valve.   

During the time of this study, Superior Charter Township was designing a booster 
station near the intersection of Leforge and Clark Roads. For the time being, the 
suction side of this pump station is proposed to be connected to the Ypsilanti 
Township pressure district. In the future, it is recommended that a dedicated 24” 
water main be extended from the slip lined 20” raw water pipe to the suction side of 
the proposed booster station in Superior Township. Connecting the raw water main 
to the City of Ypsilanti water distribution system has the potential to tax the ability 
of the existing City pipes (potentially over-pressurizing them). It may also be more 
difficult to control pressures in the City to an extent that the City storage tanks may 
be over utilized in order to provide water to Superior Charter Township.  

Finally, it is recommended that the 20” slip line raw water pipe be connected to the 
suction side of the Clark Road pump station along with upgrading the Clark Road 
station to 2x50 HP pumps. This configuration will alleviate the burden on Merritt 
and Textile Road pump stations to provide source water to the northwestern 
portions of the YCUA water service area.  

E) HOLMES ROAD PUMP STATION AND GROUND RESERVOIR 

The Holmes Road pump station consists of two 75 HP pumps and 2 MG ground 
storage. Due to the complex piping configuration in the area near the Holmes Road 
pump station, this station predominantly serves to maintain pressures in the 
northeastern part of the YCUA service area. It is also important to mention that the 
Holmes Road pump station and reservoir are located at a low ground elevation in the 
YCUA distribution system. Both these factors prevent the Holmes Road pump 
station from being used as an in-line pumping station, which would be a more 
efficient mechanism to utilize the station. In the existing system, part of the flow 
needed by Superior Charter Township flows through the pipes in the northeastern 
part of the YCUA service area. In the future, however, the flow burden on these old 
mains may be substantially reduced because Superior Township is building a new 
connection to YCUA near Leforge and Clark Roads that will accompany a pump 
station. It is anticipated that the required demand from Superior Township in the 
future can be supplemented through the rehabilitated raw water main mentioned 
earlier. Given this revised flow route for demands for Superior Township and the 
new 2nd DWSD connection and associated PRV along with a new PRV on Wiard 
Road, it is believed that the Holmes Road pump station may not be taxed as much. 
Its presence in the system, however, would contribute to the total available 
equalization volume in the system and provide reliability in the northeast portion of 
the YCUA water service area. Furthermore, in case of emergencies in the 
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northeastern part of the YCUA system, additional storage may be available through 
the Holmes Road reservoir.  

F) PRV IMMEDIATELY DOWNSTREAM OF MERRITT ROAD PUMP 
STATION 

A pressure-reducing valve (PRV) exists immediately downstream of the Merritt Road 
Pump station. The purpose of this valve is to reduce discharge pressures from the 
Merritt Road Pump station before flows are directed to the Amberly Grove and 
Greene Farms subdivision and Augusta Township via a 24” pipe along Hitchingham 
Road. The Streamwood Subdivision, even though it is in the same vicinity as the 
former two, is supplied water from the suction side of the Merritt Road pump 
station.  

It is anticipated that Augusta Township will use their existing connection at 
Hitchingham and Bemis Road as a main feed for the future developments. 
Furthermore, ground elevations in Augusta Township decrease toward the south, 
away from the Merritt Road pump station. Therefore, in an effort to reduce the 
necessity of pumping future flows for Augusta Township through the Merritt Road 
pump station, then reducing it through the existing PRV along Hitchingham Road, it 
is recommended that flows to the Greene Farms and Amberly Grove subdivisions 
are provided through the suction side of the Merritt Road Pump station. In other 
words, flows into the transmission main along Hitchingham Road, south of Merritt 
Road should be provided through the suction side of Merritt Road pump station. In 
the short term, such a valving configuration is not expected to result in unacceptably 
low suction pressures at the Merritt Road booster station because currently, flows 
into Augusta Township occur through an existing connection on Bunton Road, east 
of the Merritt Road pump station already. This revised valving configuration would 
only shift the demand draw closer to the booster station. In the long term, larger 
demand needs from Augusta Township are expected to occur with the development 
of the Southwest corner of Augusta Township, which, as per the Augusta Township 
master plan, is not anticipated to occur in several years. Furthermore, the 
development of this portion of Augusta Township is proposed to be accompanied 
by a water storage tank, as per the Augusta Township water master plan. Therefore, 
pressures on the suction side of the Merritt Road pump station should not be 
reduced to unacceptable levels due to the valving configuration suggested earlier. It 
should also be noted that the improvements to the Bridge Road pump station will 
help better control suction pressures at the Merritt Road pump station.  

G) FIRE PROTECTION CAPABILITY 

The YCUA system is a complicated network consisting of several large pump 
stations, storage reservoirs, and pressure reducing valves. In communicating with 
water distribution system operators at YCUA, it was determined that there is no 
fixed process by which the system is operated during a fire condition. The location 
of the fire and the existing conditions in the system (e.g. what time during the day, 
reservoir conditions, Detroit pressure settings etc) determine what system variables 
are adjusted to provide adequate fire protection in the area.  
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To help establish appropriate fire insurance premiums for residential and commercial 
properties, insurance companies rely on up-to-date information about a community’s 
fire-protection services. ISO provides that information through the Public 
Protection Classification (PPC)™ program. ISO collects information on municipal 
fire-protection efforts in communities throughout the United States and analyzes the 
relevant data using a Fire Suppression Rating Schedule. Then, a PPC™ ranging from 
1 to 10 is assigned based on the ISO analysis. Class 1 represents exemplary public 
protection, and Class 10 indicates that the area’s fire-suppression program doesn't 
meet ISO's minimum criteria. For example, for a community to be eligible for a 
PPC™ of Class 8 or better, the minimum requirement is that the water supply 
system must be able to deliver at least 250 gpm for a period of two hours. That flow 
is in addition to the community’s maximum daily rate of consumption for purposes 
other than firefighting. If the fire flow is adequate, a community’s fire insurance may 
be decreased. 

In communicating with the fire marshals for the City of Ypsilanti and Ypsilanti 
Township, it was determined that the City of Ypsilanti PPC rating is 4 (closer to 3) 
and the Township PPC rating is 5. Both are believed to be good fire protection 
ratings.  

H) FUTURE PEAK HOUR DEMAND SCENARIO SIMULATION 

Table 13 summarizes the results of a simulation in which future flow demand 
conditions were evaluated in two ways. Firstly, it was assumed that peak hour 
demand requirements for YCUA contract customers are supplemented through 
YCUA water infrastructure. Second, a future flow simulation was performed in 
which storage for Augusta, York, and Superior Township was included such that 
peak hour demands for these communities can be supplemented through their 
storage. The demand distribution in the model for this simulation was as shown in 
Table 10. Finally, all previous recommended improvements are assumed to be 
completed. This simulation condition also assumes that the following pumps are 
operating:  

• 4x150 HP Merritt Road pumps 

• 3x300 HP Bridge Road pumps 

• 1x 100 HP + 1x75 HP Textile Road pumps 

• 2x50 HP upgraded Clark Road pumps 

• 1x75 HP Ellsworth pump 
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Table 13: Future Demand Model Simulation Pressure Summary (units in psi) 

 Model Node SCADA Reading

Peak Hour 
Demand 

Scenario (no 
storage) 

Peak Hour 
Demand 

Scenario (WITH 
storage)* 

Merritt PS suction J-73 50-80 49.98 65.58 

Merritt PS discharge J-72 105-115 111.16 128.98 

Clark PS discharge J-27 65-75 62.19 82.13 

Morgan PS suction J-2281 35-60 8.96 36.84 

Textile PS suction  J-219 50-80 42.8 58.89 

Textile PS discharge J-218 100-120 119.87 137.08 

State Hospital 
Property (York Twp) J-158 50-60 11.22 41.59 

Clark PS suction  J-1455 35-45 19.43 38.77 

Bridge PS J-134 70-110 121.28 129.87 

* Assumes storage facilities in Augusta Township, York Township, and Superior Township. 

As evidenced in this table, if peak hour flows were provided to YCUA service area 
communities without community storage, the State Hospital Property area, the 
suction side of the Clark Road Pump Station, and the Morgan Road pump station 
suction side experience critically low pressures. In order to improve the flow and 
pressure capabilities in these areas, the following, potential infrastructure 
improvements may need to be implemented in the YCUA system:  

• Upsizing transmission mains along Munger Road 

• Upsizing transmission mains along Bemis Road, west of Munger Road 

• Upsizing or adding a parallel transmission main along Morgan Road, west of 
the Michigan Avenue / I 94 intersection (This would be a Pittsfield 
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Township required system improvement, which will not involve a financial 
involvement from YCUA).  

A subsequent scenario was evaluated in which Superior Township, Augusta 
Township, and the State Hospital property had water storage tanks such that peak 
hour demands in these communities were supplemented with local, community 
storage facilities. In this case, given the same pump operation settings and no 
additional improvements, the pressure conditions in the entire YCUA system 
improved significantly (see Table 12). Therefore, it is recommended that contract 
customers in the YCUA system are encouraged to build storage in their communities 
in order to reduce their needed demand from the YCUA to maximum day 
conditions or, if possible, to lesser magnitudes. These communities are already 
planning for local storage.  

Summary: In the future, it is recommended that YCUA encourage water service area 
communities to build local storage facilities in order to reduce their peak hour peaking 
demand needs from the YCUA. The existing Bridge Road pump station and storage tank 
setup is recommended to be re-configured such that the Bridge Road pump station can be 
used as an in-line booster station where pumping and tank filling can take place 
simultaneously, if desired. It is recommended that the existing, currently abandoned, raw 
water main be utilized for transmission main purposes in order to provide water to the 
northwest part of the YCUA water service area. Finally, several pipes in the YCUA 
system are suggested to be considered for upsizing in order to improve fire protection 
capabilities.  
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VIII. DISTRIBUTION SYSTEM ANALYSIS FOR ULTIMATE 
DEMAND CONDITIONS 

An ultimate demand peak hour scenario was simulated with the demand distribution shown 
in Table 11. It was assumed that Augusta Township, Superior Township, and York 
Township reduced their water demands from YCUA to maximum day conditions with the 
help of locally owned storage facilities. However, the following additional YCUA system 
improvements may be needed to satisfy this demand condition. 

A) STORAGE NEEDS 

The projected ultimate development peak hour water demand in the YCUA system 
is estimated as 52,535 gpm (75.65 MGD). This value is less than the total projected 
peak hour demand of 85 MGD in Table 11 because it was assumed that Augusta 
Township, Superior Township, and York Township only require their maximum day 
demand values due to local storage facilities in these respective communities. The 
average day demand in the ultimate demand condition would still remain at 34 MGD 
(Table 11). In order to assess potential storage requirements, it is assumed that 
approximately 70% of average day demand in the YCUA system (excluding Augusta 
Township, Superior Township, and York Township flows) would be needed as 
available equalization storage. This would equate to approximately 17 MG of 
equalization storage. Currently, the total storage in the YCUA system is 16.25. This 
approximation further emphasizes the importance of local communities reducing 
their peak hour demand needs from the YCUA system with additional storage 
facilities. Otherwise YCUA would have to build required storage and associated 
transmission main capabilities. Given the ability of the YCUA system to provide 
water to the west side of the system through a proposed rehabilitated 20” raw water 
pipe through the City of Ypsilanti (as mentioned in the future demand conditions 
chapter of this study), it may be possible to fill a larger storage volume in the 
Ellsworth pump station area. Therefore, it is recommended that within a ten to 
fifteen year time period, given the demand, pipe, operation conditions, and YCUA 
service area demand needs, the feasibility of increasing the Ellsworth storage size by 
an additional 2-3 MG be evaluated. Consequently, increasing the Ellsworth pump 
station capacity is recommended.  

B) RAW WATER MAIN ALONG HURON STREET 

In the ultimate development peak hour demand scenario, it was observed that the 
Clark Road pump station suction pressures fell below 20 psi, even with a DWSD 
supply pressure of 130 psi. Several alternatives may be evaluated for increasing this 
pressure:  

• Increasing the raw water pipe diameter to 24” in order to reduce friction 
losses. This would require pipe bursting or open cut rather than slip lining.  

• Increasing flow capacity in the existing 16” transmission main along Textile 
Road. It should be noted that this main is also used as a distribution main 
with several lateral connection on it. Therefore, increasing the capacity of this 
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pipe by replacing it with a larger diameter pipe is prohibited as per YCUA 
standards. Therefore, this main would need to be paralleled with another 
transmission main, which in turn, would significantly increase the price of 
this project. Please note that approximately 3,300 feet of new 16” water main 
was installed from Bunton Road to Georgetown Condominiums in 2005. 

• Increasing transmission main sizes along Munger Road, south of Michigan 
Avenue and accompanying these pipe improvements with either increases in 
transmission mains along Merritt Road or installing additional parallel pipes 
along Merritt Road.  

• Operating four 300 HP pumps at the Bridge Road station 

It is recommended that the option of increasing the raw water pipe diameter to 24” 
be pursued. If an additional pump were to be activated in the system, the discharge 
pressures downstream of Bridge Road would increase above approximately 145 psi. 
The desired operation range is 70 – 110 psi. Therefore, it is recommended that 
within a ten to fifteen year time period, given the demand, pipe, operation 
conditions, and YCUA service area demand needs, the feasibility of increasing the 
Ellsworth storage size by an additional 1 MG be evaluated. Consequently, increasing 
the Ellsworth pump station capability is recommended. 

Table 14 summarizes the results of the ultimate development peak hour demand 
scenario with the following conditions:  

• 24” diameter raw water line 

• 4x150 HP Merritt Road pumps 

• 3x300 HP Bridge Road pumps 

• 1x 100 HP + 1x75 HP Textile Road pumps 

• 2x50 HP upgraded Clark Road pumps 

• 3x75 HP Ellsworth pump 

• PRV setting at main DWSD connection is 96 psi 

• PRV setting at second DWSD connection is 130 psi 
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Table 14: Ultimate Demand Model Simulation Pressure Summary (units in psi) 

 Model Node SCADA Reading

Peak Hour 
Demand 

Scenario (WITH 
storage)* 

Merritt PS suction J-73 50-80 63.55 

Merritt PS discharge J-72 105-115 128.04 

Clark PS discharge J-27 65-75 73.18 

Morgan PS suction J-2281 35-60 36.86 

Textile PS suction  J-219 50-80 58.07 

Textile PS discharge J-218 100-120 136.34 

State Hospital 
Property (York Twp) J-158 50-60 41.58 

Clark PS suction  J-1455 35-45 32.5 

Bridge PS J-134 70-110 133.03 

• Assumes storage facilities in Augusta Township, York Township, and Superior Township. 

Summary: In the ultimate development demand conditions, Charter Township of Ypsilanti 
is anticipated to become the highest water consumer in the YCUA system, followed by 
Pittsfield Charter Township and Superior Charter Township. Hence, the ability of the 
YCUA system to provide water to the northwestern part of its distribution system will be 
important. Therefore, it is recommended that increasing the total storage and pumping 
capability at the Ellsworth Pump station and storage facility be evaluated in approximately 
10-15 year time period.  
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IX. CAPITAL IMPROVEMENT PLAN 

The purpose of this section is to provide cost estimates for the recommended improvements 
in this study. Please note that these estimates are preliminary in nature as no detailed 
engineering or sub-surface investigation has been performed. They may need to be re-
evaluated in subsequent years for projects not starting in year 2005 (the time of this study). 
Appendix D outlines details for the cost estimates presented in this study.  

A) SUGGESTED 10-YEAR CAPITAL IMPROVEMENTS 

The following list of capital improvements are recommended in the ten years 
following this study:  

PLACING THE RAW WATER MAIN ALONG HURON STREET INTO 
SERVICE 

This recommendation involves utilizing the currently abandoned raw water 
main along Huron Street. Three alternatives were evaluated for cost 
estimating purposes:  

• Alternative A: Remove and Replace  

• Alternative B: Slip Line 

• Alternative C: Pipe Burst 

The slip-lining alternative would reduce the pipe diameter from the available 
24” to anywhere between approximately 20” to 17.5”. Therefore, this 
alternative is not recommended. Alternatives A and C would ensure that the 
rehabilitated raw water main would maintain a 24” diameter. The cost for 
Alternative A is $7,400,000 and the cost associated with Alternative C is 
$6,700,000.  

BRIDGE ROAD PUMP STATION IMPROVEMENTS  

Figure 7 shows a schematic of the proposed Bridge Road Pump Station 
improvements. The cost for this improvement is estimated as $2,400,000.  

UPSIZING TRANSMISSION MAIN ALONG BRIDGE ROAD 

It is recommended that either the existing 24” and 30” transmission mains 
along Bridge Road, between the original DWSD connection and Textile 
Road be upsized to a 36” transmission main or a new 36” transmission main 
be built along the same stretch. Both alternatives should be evaluated and the 
appropriate alternative selected by YCUA. The estimated cost of pipe 
replacement is $8,600,000. The cost for a new route may be higher or lower 
depending on the availability of the route along with restoration needs.  
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WATER QUANTITY AND PRESSURE ENHANCEMENT RELATED 
IMPROVEMENT SUGGESTIONS 

Several pipe improvements are recommended in the YCUA system, which 
are intended to improve water quantity and pressure conditions. The 
locations of these improvements are shown in Figure 8-A. These locations 
are targeted such that replacing these critical water mains are anticipated to 
increase water quality conditions for the particular subsections these mains 
are servicing. These pipes are believed to be nearing the end of their design 
life and are in need of replacement. In general terms, the approximate cost 
estimates for this improvement effort are as follows:  

• Upgrading approximately 14,000 linear feet of 4” water pipes to 8” and 
12” diameter pipes: $2,600,000. 

• Upgrading approximately 21,000 linear feet of 6” water pipes to 8” and 
12” diameter pipes: $4,200,000.  

• Upgrading approximately 5,300 linear feet of 8” water pipes to 12” 
diameter pipes: $1,100,000. 

B) BEYOND TEN-YEAR CAPITAL IMPROVEMENTS 

In ten to fifteen years, it is recommended that the pumping capacity and available 
storage at the Ellsworth pump station be evaluated. Since this evaluation would need 
to be based on available storage facilities in the YCUA water service area in ten to 
fifteen years, it is recommended that cost estimating for this alternative be re-visited 
in the next ten to fifteen years.  

C) ALTERNATIVES 

This section evaluates alternatives for either replacing YCUA infrastructure to 
provide peak hour demand water to the YCUA service area communities or 
communities building water storage facilities such that only maximum day demands 
are required from YCUA. Either of these costs will have to be the responsibility of 
the contract communities because the need for these improvements is driven by the 
demand of the contract communities. Apportioning some of the improvements in 
the YCUA infrastructure would require further analysis by YCUA if contract 
communities were to not choose the local storage option.  

ESTIMATED COMMUNITY STORAGE COSTS 

For cost estimation purposes, it was assumed that York, Augusta, and 
Superior Townships were able to build storage facilities large enough to 
accommodate peak hour demand and fire protection needs in these 
respective communities. Therefore, only maximum hour demands would be 
needed from the YCUA system. The following approximations were made:  

• Augusta Township: 2 MG storage with booster station: $3,300,000. 
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• Superior Township: 3.3MG storage with booster station: $4,000,000. 

• York Township: 1.3 MG storage with booster station: $2,700,000.  

The source of some of these values are local community master plans. The 
total cost including a 25% contingency for design, construction engineering, 
fiscal, and administrative purposes is estimated as $12,500,000. 

ADDITIONAL NEEDED YCUA SYSTEM IMPROVEMENTS WITHOUT 
COMMUNITY STORAGE 

The following additional improvements may be required for ultimate 
development demand conditions if communities in the YCUA water service 
area did not have storage facilities large enough to supplement peak hour 
demand needs through these local storage facilities. For details, please refer 
to Appendix D.  

I. Munger Road transmission main upgrades: $3,758,700 

II. Textile Road transmission main upgrade: $5,873,700 

III. Textile Road pump station upgrade: $80,000 

IV. Additional parallel water main along Merritt Road (between Tuttle 
Hill Road and Munger Road): $4,254,800 

V. Upsizing water main along Bemis Road (to service York Twp): 
$3,356,400 

VI. Additional parallel water main along Morgan Road (west of Mich. 
Ave / I 94 Intersection) – potentially a Pittsfield Township project: 
$1,168,400 

The total cost for the above projects, including 20% contingency and 25% 
design, construction engineering, fiscal, and administrative cost allocation is 
estimated as $27,738,000. 

Summary: It is recommended that within the first 10 years following this study, YCUA pursue 
capital improvements for re-configuring the Bridge Road pump station, either upsizing or installing 
an additional 36” pipe along Bridge Road, and place the currently abandoned raw water main 
along Huron Street into service. Preliminary cost estimates indicate that providing YCUA water 
service communities with projected ultimate development peak hour flows would necessitate capital 
improvements in the order of $30,000,000. However, encouraging YCUA water service area 
communities to pursue local water storage options would cost an estimated $12,500,000.  
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X. CONCLUSION AND RECOMMENDATIONS 

The current average day demand in the YCUA water service area is estimated as 15 million 
gallons a day (MGD). It is anticipated that approximately 25 years from the time of this 
study, the total average day demand in the YCUA water service area will increase by 
approximately 230% to 35 MGD. The Charter Township of Ypsilanti is anticipated to be the 
largest consumer of potable drinking water followed by Pittsfield Charter Township and 
Superior Charter Township.  

As part of this study, it is recommended that within the first 10 years following this study, 
YCUA pursue capital improvements for  

• Re-configuring the Bridge Road pump station such that this station could be used to 
simultaneously pump and fill the Bridge Road 10MG reservoir (consisting of two 5 
MG reservoirs),  

• Either upsizing existing 24” and 30” pipes or installing an additional 36” pipe along 
Bridge Road in order to improve transmission main capacity from the DWSD 
connection to the YCUA water distribution system, and  

• Rehabilitating and placing the currently abandoned raw water main along Huron 
Street into service by either pipe bursting or other means.  

• Upsizing several 4”, 6”, and 8” diameter pipes to 12” diameter pipes for the 
purposes of enhancing overall water quantity conditions and pressure conditions in 
the YCUA system.  

Moving into ultimate demand conditions (between the time periods of ten to fifteen years 
from the time of this study), it is recommended that both the available storage and pumping 
capacity at the Ellsworth Road pump station be upsized in order to strengthen the 
northwestern part of the YCUA system. No cost estimates were provided for this effort at 
this time because the cost will depend on the actual size of the pumps and needed additional 
storage, which may be easier to assess as more data is gathered for the YCUA system).  

One of the most significant challenges facing YCUA is meeting the growing needs of the 
contract customers that obtain water from YCUA. Two strategies were examined to meet 
the ultimate needs of the YCUA contract customers. The first is to provide all of the storage, 
pumping, and piping facilities to meet the peak hour demands of the contract customers. 
The second is to provide facilities to deliver only maximum day demands to the contract 
customers and let them provide their own storage facilities for peak hour and fire protection 
purposes. This approach is being recommended in the local water master plans for several 
contract customers, including Pittsfield, Augusta, and York Townships and has been found 
to be cost effective to meet their local needs. This approach is also cost effective to meet 
YCUA’s regional transmission needs. Either of these costs will have to be the responsibility 
of the contract communities because the need for these improvements is driven by the 
demand of the contract communities. Apportioning some of the improvements in the 
YCUA infrastructure would require further analysis by YCUA if contract communities were 
to not choose the local storage option. 
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Preliminary cost estimates indicate that providing YCUA contract customers with projected 
ultimate development peak hour flows would necessitate additional capital improvements in 
the water distribution system within the jurisdiction of YCUA in the order of $30,000,000. 
However, encouraging YCUA contract customers to pursue local water storage options 
would cost these contract customers an estimated total of $12,500,000. Therefore, it is 
recommended that YCUA encourage the building of local storage facilities in communities 
in the YCUA water service area. The costs associated local communities building storage 
facilities are not included in the YCUA 10-year and 25-year recommendations. It was 
assumed that these costs would be the responsibility of the local communities.  
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Figure 5: Demand Variation Based on SCADA for June 27, 2005. 
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Figure 6A: Bridge Road Pump Station Pressure Variation 
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Figure 6B: Ellsworth Pump Station Pressure Variation 
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Figure 6C: Merritt Road Pump Station Pressure Variation 
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Figure 6D: Textile Road Pump Station Pressure Variation 
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Figure 6E: Clark Road Pump Station Pressure Variation 
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Figure 7: Schematic of Recommended Piping Configuration For The Bridge Road Pump Station
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Text Box
note: minimum internal piping and valving configuration is anticipated
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I. EXECUTIVE SUMMARY 

York Township has approached the Ypsilanti Community Utilities Authority (YCUA) 
regarding the feasibility of connecting to the YCUA water system to obtain water for several 
new developments.  The developments within York Township contain approximately 5,000 
Equivalent Residential Units (REUs) and include the following: 

• A research facility on the State Hospital Property (500 ERUs) 

• Additional commercial development south of the State Hospital, adjacent to the 
Willis Road Interchange (500 ERUs) 

• A residential development immediately north of the City of Milan (4,000 ERUs)   

These developments are shown in Figure 2.  The proposed developments will produce an 
annual average water demand of approximately 1,200 gpm (1.73 MGD) based on an average 
flow rate of 350 gallons per day per ERU.  These demands represent about 8% of the total 
YCUA water system demand of approximately 14,000 gpm (20.16 MGD).  This represents a 
significant increase in water demand in the southwestern portion of the YCUA system.  The 
impacts of this demand were carefully evaluated to determine the improvements to provide 
York Township with water. 

The required improvements were evaluated using the YCUA water distribution system 
model.  The model was used to simulate both the existing conditions and the future year 
2025 conditions.  The required improvements are highly dependent on whether York 
Township constructs storage and can provide their own peak hour and fire flow demands.  
For this reason, we have identified the required improvements both with and without 
storage in York Township.  We have also identified whether the improvements are required 
to meet existing or future year 2025 conditions. 

A) IMPROVEMENTS WITHOUT STORAGE IN YORK TOWNSHIP  

This simulation involved providing water to the proposed developments in York 
Township through a connection to the 16” YCUA water main along Bemis Road, 
west of Munger Road.  

YCUA EXISTING SYSTEM IMPROVEMENTS 

• Operate additional existing pumps at the Textile Road, Merritt Road 
and Bridge Road Pump Stations. 

• Add an additional pump at the Ellsworth and Merritt Road Pump 
Stations. 
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YCUA FUTURE SYSTEM IMPROVEMENTS 

• Add an additional pump to both the Ellsworth Road and Merritt 
Road pump stations. 

• Upsize approximately 12,000-feet of existing 16-inch transmission 
main along Bemis Road to 24-inch transmission main to serve York 
Township. 

YORK TOWNSHIP IMPROVEMENTS 

• Construct approximately 30,000-feet of 24-inch water main from 
Bemis Road to the proposed developments. 

• As an alternative to the 24-inch main above, this main could be 
reduced in size to 16-inch in conjunction with a connection to the 
Augusta Township water system.  This would require coordination 
with Augusta Township and would provide York Township with the 
added benefit of a dual feed. 

 

B) IMPROVEMENTS WITH STORAGE IN YORK TOWNSHIP 

For this simulation, the presence of a storage facility was assumed. This storage unit 
was assumed to be placed at the State Hospital Site and was assumed to provide peak 
hour flow demands to the proposed developments in York Township.   

YCUA EXISTING SYSTEM IMPROVEMENTS 

• Operate additional existing pumps at the Merritt Road and Bridge 
Road Pump Stations. 

• Upgrade Ellsworth Pump Station. 

YCUA FUTURE SYSTEM IMPROVEMENTS 

• Add an additional pump to both the Ellsworth Road and Merritt 
Road pump stations. 

YORK TOWNSHIP IMPROVEMENTS 

• Construct 800,000 gallons of storage.  This could be accomplished as 
either an elevated tank near Bemis Road or a ground tank with a 
booster station near the southern end of the Township. 
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• Construct approximately 30,000-feet of water main from Bemis Road 
to the proposed developments.  A 16-inch main could be constructed 
if the storage facility is in the southern portion of York Township 
(closer to the border with the City of Milan) or if a connection is 
constructed to the Augusta Township water system.  If the storage 
facility is near Bemis Road and a connection to Augusta Township is 
not made, a 24-inch main is required. 

 

C) CONCLUSIONS 

1) The operation of additional pumps and upgrade of stations in the YCUA 
system to meet peak hour demands in York Township will place additional 
strain on the existing YCUA system which may increase main breaks. 

2) Although detailed cost estimates were not performed for this study, it is likely 
that the construction of storage in York Township would be cost effective 
compared to the upgrades of pump stations and transmission mains within 
the YCUA system that are required without the storage in York Township. 

3) For these reasons, it is recommended that water service be supplied to York 
Township with the construction of 800,000 gallons of storage in the 
Township. 

4) York Township should coordinate with YCUA and Augusta Township 
regarding the feasibility of connecting to the Augusta Township system. 

5) As part of the update to YCUA’s Water Master Plan, a more precise analysis 
of the time frame for the future improvements to serve York Township will 
be performed. 
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II. INTRODUCTION  

York Township is interested in potentially receiving potable water from the YCUA system 
through a connection to the southwest corner of the YCUA water distribution system 
(Figure 1). Currently, there exists a 16” water main along Bemis Road, extending west of 
Munger Road into Pittsfield Township (west of Munger Road). This 16” water main, along 
with servicing Pittsfield Township, also services the State Hospital Property.  

 

 
Figure 1: Overview of Area of Interest 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NOTE: Water mains shown in figure are only a schematic representation of the YCUA network.  

±
N.T.S

Modeled Water Mains 
Municipal Borders 

The State Hospital property is considered to be developed as a research facility with an 
anticipated demand from approximately 500 Equivalent Residential Units (ERUs). 
Immediately south of this area, a development with an anticipated ERU of 500 is expected. 
Finally, a development of approximately 4000 ERUs are expected to occur in York 
Township immediately north of the City of Milan (Figure 2). Therefore, the total, anticipated 
demand that is needed from YCUA is from 5000 ERUs.  
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Figure 2: Proposed York Township Developments 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: This figure is from a memorandum forwarded to OHM from York Township. 

±
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The purpose of this technical memorandum is to summarize the feasibility of providing the 
above mentioned flow demands to York Township and assess the impacts such demands 
may have on the YCUA system.  
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III. MODELING CONDITIONS 

In order to assess the impacts of the proposed demand from approximately 5000 ERUs on 
the YCUA system, the ERUs have been converted to flow rates and peak flow projections 
were performed. It was assumed that 1 ERU corresponded to 350 gallons per day of a flow 
rate. When year 2002 SCADA information for YCUA was analyzed, it was determined that, 
in the absence of more accurate data, the following peaking factors should be used for 
demand calculations for communities YCUA provides services to:   

• Maximum day peaking factor (the ratio of the maximum day demand to the average 
day demand): 1.9 

• Peak hour peaking factor (the ratio of the peak hour demand to the average day 
demand): 2.8 

The above peaking factor was independently verified with the 10 State Standards Peaking 
Factor Equation. As per this equation, a population equivalent to 5000 ERUs would require 
a peak hour peaking factor of 2.7. It was concluded that for the purposes of this analysis, the 
above-mentioned peaking factors would be appropriate to use. Table 1 summarizes the 
results of the flow and peaking factor calculations.  

Table 1: Summary of Proposed York Twp Flow Calculations 

Demand 
Condition 

Peaking Factor Flow Rate, gpm 

Average Day 1 1,216 

Maximum Day 1.9 2,310 

Peak Hour 2.8 3,405 

 

The YCUA water distribution system was analyzed using the “New Developments” 
(NewDev) model and the “Future Developments” (FuDev) model. The NewDev model is a 
model that YCUA utilizes when approving water permit applications for the YCUA system. 
The average YCUA demand in the NewDev model is approximately 14,000 gallons per 
minute. Hence, the proposed average day demand from York Township constitutes 
approximately 8% of the overall YCUA demand. This model is considered the existing 
conditions model. The FuDev model consists of anticipated demands in the YCUA system 
(including its neighbors) along with proposed improvements anticipated to occur in the 
YCUA system by the year 2025. This model has a projected average demand of 
approximately 21,054 gallons per minute. 
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IV. MODELING SCENARIOS 

This section summarizes the alternatives that were investigated. In total, three alternatives 
were investigated. It is important to mention that YCUA is in the process of updating their 
Water Master Plan. Therefore, some of the conclusions mentioned below will be revisited 
when the model for the system is updated.  

A) 1ST ALTERNATIVE 

The first scenario involved providing a demand of 5000 ERUs through only one 
connection to the YCUA system, that being the 24” connection to the YCUA system 
near the intersection of Bemis and Munger Roads (Figure 3). Initially, a 16” 
connection was considered but it did not satisfy the minimum 20 psi pressure 
requirements for peak hour demand conditions, as per MDEQ.  

 
Figure 3: 1st Alternative 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NOTE: Water mains shown in figure are only a schematic representation of the YCUA network.  

Proposed/Potential Water 
Mains in York Twp
Proposed/Potential Water 
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N.T.S
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One option to this alternative was considered, that being a 24” main connected to the 24” 
stub on Hitchingham Road near the intersection of Hitchingham an Bemis Roads. The 
purpose of this alternative was to potentially improve fire protection capabilities in the 
proposed development in York Township.  

B) 2ND ALTERNATIVE 

The second scenario involved a 12” connection to the Augusta Township water 
system. A 24” pipe along Hitchingham Road near Bemis Road in the YCUA system 
is connected from YCUA to Augusta Township (Figure 4). In addition, a loop is 
generated between the proposed 12” and 16” water mains through an additional 12” 
water main in Augusta Township.  

 

 
Figure 4: 2nd Alternative 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NOTE: Water mains shown in figure are only a schematic representation of the YCUA network.  
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C) 3RD ALTERNATIVE 

Finally, the construction of a reservoir at the development near the State Hospital 
property is considered (Figure 5). The reason the State Hospital site was chosen is 
that as per USGS topographic contours, the ground elevation near the State Hospital 
site is approximately 830 ft whereas the area immediately north of Milan Township 
has an elevation of approximately 704 ft.  

 

 
Figure 5: 3rd Alternative 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NOTE: Water mains shown in figure are only a schematic representation of the YCUA network.  
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V. MODELING RESULTS 

This section summarizes the results of the alternatives summarized in the previous section. 
Table 2 shows pressure conditions in the YCUA system for existing and future conditions 
without York Township proposed demands imposed on the system. These are the base 
conditions against the subsequent alternatives have been evaluated. 

Table 2: Existing and Future Pressure Conditions w/o York Twp Proposed 
Demands 

Junction 
# 

Description 

Existing Conditions 

Pressure, psi 
Avg day/ Max day / Peak hr 

Future Conditions 

Pressure, psi 
Avg day/ Max day / Peak hr 

J-228 Airport Drive, south of 
DWSD connection 83 / 81 / 81 83 / 81 / 80 

J-134 Bridge Road Discharge 96 / 83 / 86 101/ 96/ 89 

J-73 Merritt P.S. suction 64 / 44 / 32 68 / 54 / 34 

J-72 Merritt P.S. discharge 137 / 106 / 96 158 / 124 / 93 

J-158 State Hospital Area 88 / 53 / 37 95 / 68 / 31 

J-200 Merritt & Munger Rd. 
Intersection 110 / 76 / 63 117 / 91/ 57 

 

A) 1ST ALTERNATIVE 

This alternative involves providing the demand from 5000 ERUs through only one 
connection to the YCUA system, that being a 24” connection to the YCUA system 
near the intersection of Bemis and Munger Roads. The results of this alternative 
simulation are provided in Table 2. Table 3 lists the improvements that would be 
needed in the YCUA system to accommodate the additional demand that is 
requested by York Township. As shown in Table 3, in order to provide proposed 
flow rates to York Township, the operation of the existing pumps in the YCUA 
system cause an increase in the overall pressures in the YCUA system. 
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Table 3: 1st Alternative Simulation Results 

Junction 
# 

Description 

Existing Conditions 

Pressure, psi 
Avg day/ Max day / Peak hr 

Future Conditions 

Pressure, psi 
Avg day/ Max day / Peak hr 

J-228 Airport Drive, south of 
DWSD connection 82 / 83 / 82 83 / 81 / 82 

J-134 Bridge Road Discharge 93 / 118 / 113 100 / 95 / 101 

J-73 Merritt P.S. suction 59 / 62 / 42 66 / 49 / 38 

J-72 Merritt P.S. discharge 129 / 111 / 111 142 / 116 / 102 

J-158 State Hospital Area 73 / 41 / 22 87 / 47 / 23 

J-200 Merritt & Munger Rd. 
Intersection 101 / 79 / 74 112 / 82 / 62 

J-5076 Prop. Dev. In York Twp 126 / 91 / 68 140 / 97 / 68 
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Table 4: 1st Alternative Needed Additional Improvements 

Scenario 
Average Day 

Demand 
Condition 

Maximum Day 
Demand 

Condition 

Peak Hour 
Demand 

Condition 

NewDev 
Conditions 
(Existing 

Conditions) 

No Improvements 
Needed 

Operate 3 
additional Bridge 
Road 300 HP 
pumps 

Operate 1 
additional Textile 
Road, 1 additional 
Merritt Road, and 
3 additional Bridge 
Road pumps  

Upgrade Ellsworth 
and Merritt Road 
Pump Station* 

Increase proposed 
16” pipe in York 
Twp. to 24”** 

Future Conditions No Improvements 
Needed 

Suction Side of 
proposed Clark 
Road connection 
(through slip 
lining) drops to 30 
psi. 

Upgrade the 
Ellsworth and 
Merritt Pump 
Stations*** 

Increase pipe 
diameters of 
12,000 ft of 
YCUA mains 
south of Munger 
Road to 24”, also 
increase proposed 
York Twp 
feed**** 

 

The explanations corresponding to Table 2 are as follows: 

* Currently, there are two 75HP pumps in the Ellsworth pump station. Since, as per 
the MDEQ, a pump station must operate at firm capacity at all times, the firm 
capacity of the Ellsworth station would consist of continuously operating only two 
out of the three 75 HP pumps. During the simulation of the NewDev peak hour 
demand condition with York Township proposed demands included, it was 
observed that all three of the existing Ellsworth pumps needed to operate. 
Therefore, the existing firm capacity of this station must be increased by potentially 
another 75 HP. Similarly, currently, there are three 100 HP and one 200 HP pump in 
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the Merritt Road pump station. Since, for this simulation, all four pumps must be 
operated, the firm capacity for this pump station must be increased.  

** When simulating the NewDev peak hour modeling condition with proposed York 
Township demands included, it was observed that pressures in the development 
immediately north of the City of Milan border were below 20 psi MDEQ required 
pressures. Therefore, in an effort to reduce friction losses, it was recommended that 
the proposed 16” pipe be upsized to a 24” water main (Figure 3).  

*** The Merritt Road pump station consists of three 100 HP and one 200 HP 
pumps. When simulating the future development peak hour demand scenario with 
York Township demands included, it was observed that all four of the existing 
pumps needed to be operated in order for pressures to not fall below 20 psi. Since 
such an operation would exceed the firm capacity of the Merritt Road pump station, 
a fifth 100 HP pump may need to be added to the station.  

**** For this condition, all the pipes along Bemis Road, west of Munger Road must 
be upsized to a 24” pipe as shown in Figure 3. 

Please note that despite these changes, the pressures on the suction side of the Clark 
Road pump station are 30 psi for maximum day and 18 psi for peak hour demand 
conditions. Since it was assumed that the pipe along Huron River Drive was slip 
lined and connected to the suction side of the Clark Road pump station, these 
pressures on the suction side of the pump station are assumed to be acceptable. 
Otherwise, the pressures on the suction side could easily be raised by the proposed 
PRV at the Tyler Meter pit (controlling pressure settings for the City of Ypsilanti).  

The following section details reservoir and system pressure conditions in the YCUA 
network under the 1st alternative simulation conditions for both the NewDev and 
Future system models.   

OPTION OF EXTENDING 24” MAIN FROM HITCHINGHAM ROAD 

For this option, a 24” main was considered to be connected to the 24” stub 
near the intersection of Hitchingham and Bemis Roads (Figure 3). This main 
was then connected back to the 24” main proposed to be located along 
Carpenter Road. Thus, a loop is generated for the proposed development 
north of the City of Milan in York Township. This configuration increased 
the fire protection at the proposed development immediately north of the 
City of Milan from approximately 700 gpm to 2,000 gpm for existing and 
3,900 gpm for future demand conditions.   

B) 2ND ALTERNATIVE 

This alternative involves a 12” connection to Augusta Township water system in 
addition to the 24” proposed connection to YCUA. A 24” pipe along Hitchingham 
Road near Bemis Road is also considered to connect YCUA to Augusta Township. 
For this alternative, the needed improvements to the YCUA system were the same as 
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shown in Table 1. The potential benefit of this option may be to York Township in 
that the investment for the amount of piping may be reduced significantly.  

For this configuration, the available fire flow for the proposed development in York 
Township, just north of the City of Milan increases from approximately 700 gpm to 
1,000 gpm for existing and 1,600 gpm for future demand conditions.  

C) 3RD ALTERNATIVE 

This alternative assumes that a storage tank may be located near the State Hospital 
site. This storage facility would be used for two purposes:  

6) Reduce peak flow rate demand stress on the YCUA system 

7) Provide proposed developments in York Township with fire protection 

An approximate size for such a storage tank is determined. The following 
assumptions were made:  

• YCUA will provide up to a maximum day demand flow rate to York 
Township.  

• Peak hour flow duration of approximately 8 hours and a 25% safety factor, 
corresponding to a flow volume of 656,000 gallons.  

• Approximated fire demand need of 3,500 gallons per minute for a duration 
of 3 hours, equaling a volume of 788,000 gallons.  

Two separate methods for calculating available storage were evaluated. The first 
method assumed providing storage to offset the peak hour demand with a 25% 
safety factor. This calculation results in a required storage volume of 656,00 gallons. 
The second method assumes that the storage facility will be large enough to 
accommodate fire flow needs. This approximation requires a storage volume of 
788,000gallons. Therefore, it is suggested that a proposed storage facility be sized for 
a storage volume of approximately 800,000 gallons.  

If this alternative were to be pursued, the required improvements to the YCUA 
system would be as shown in Table 5. Table 6 summarizes pressure conditions with 
and without available storage at the State Hospital property for York Township 
along with Bridge Road and Ellsworth Road tank emptying rates. These emptying 
rates were based on a continual, constant discharge and are intended for comparison 
purposes primarily.  
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Table 5: Alternative 3 Needed Additional Improvements 

Scenario 
Average Day 

Demand 
Condition 

Maximum Day 
Demand 

Condition 

Peak Hour 
Demand 

Condition 

NevDev 
Conditions 
(Existing 

Conditions) 

No Improvements 
Needed 

Operate 3 
additional Bridge 
Road 300 HP 
pumps 

Operate three 
additional Bridge 
Road pumps  

Upgrade Ellsworth 
Pump Station 

Future Conditions No Improvements 
Needed 

No Improvements 
Needed 

Upgrade the 
Ellsworth and 
Merritt Pump 
Stations 

 

For the future conditions peak hour demand scenario, upgrading pipes in the YCUA 
system may eliminate the need to make upgrades to the pump stations.  
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Table 6: Summary of Simulation Results with Proposed Storage Facility at the State 
Hospital Area in York Township 

Junction 
# 

Description 

Existing Conditions 

Pressure, psi 
Avg day/ Max day / Peak hr 

Future Conditions 

Pressure, psi 
Avg day/ Max day / Peak hr 

J-228 Airport Drive, south of 
DWSD connection 82 / 83 / 82  83 / 81 / 82 

J-134 Bridge Road Discharge 93 / 118 / 113 100 / 95 / 101 

J-73 Merritt P.S. suction 59 / 62 / 42 66 / 49 / 41 

J-72 Merritt P.S. discharge 129 / 111 / 100  142 / 116 / 106 

J-158 State Hospital Area 73 / 41 / 22 87 / 47 / 34 

J-200 Merritt & Munger Rd. 
Intersection 101 / 79 / 64  112 / 82 / 67 

Reservoir 
Emptying Rate during peak hour* 

W/O York Twp Storage
Emptying Rate during peak hour 
With York Township Storage

Bridge (10 Million 
Gallon) 

13 hours (NewDev Model) 
7 hours (Future Model) 

13 hours (New Dev Model) 
7 (Future Model) 

 

Ellsworth (3 Million 
Gallon) 

11 hours (NewDev Model) 
10 hours (Future Model) 

15 hours (NewDev Model) 
10 (Future Model) 

* please note that emptying rates were based on an assumption of a continuous draw and are 
intended for comparison purposes primarily.  
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VI. CONCLUSIONS 

The following recommendations have been made as a result of this study:  

1) The operation of additional pumps and upgrade of stations in the YCUA 
system to meet peak hour demands in York Township will place additional 
strain on the existing YCUA system which may increase main breaks. 

2) Although detailed cost estimates were not performed for this study, it is likely 
that the construction of storage in York Township would be cost effective 
compared to the upgrades of pump stations and transmission mains within 
the YCUA system that are required without the storage in York Township. 

3) For these reasons, it is recommended that water service be supplied to York 
Township with the construction of 800,000 gallons of storage in the 
Township. 

4) York Township should coordinate with YCUA and Augusta Township 
regarding the feasibility of connecting to the Augusta Township system. 

5) As part of the update to YCUA’s Water Master Plan, a more precise analysis 
of the time frame for the future improvements to serve York Township will 
be performed. 
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Augusta Township 
 Projected Flow Needs 
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May 13, 2005 
 
Mr. Scott Westover, P.E. 
Ypsilanti Community Utilities Authority 
2777 State St. 
Ypsilanti, MI  48198 
 
Subject: Augusta Township Water System Analysis 
 
 
Dear Mr. Westover: 
 
As you are aware, Augusta Township has retained Orchard, Hiltz & McCliment to prepare a water 
system master plan study to analyze the effects of future growth on the Township’s water system.  
We are writing to provide you with our estimated future water demands and request that you 
provide pressure information at the supply points to the Township for our study.  The estimated 
future Augusta Township water demands summarized in the table below. 
 
 

Scenario Residential 
Equivalent 

Units (REUs) 

Average Water 
Demand  

(gpm) 

Maximum Day 
Water Demand 

(gpm) 

Peak Hour 
Water Demand 

(gpm) 
Existing Conditions 1,340 278 696 974 
Planned (3-5 years) 6,600 1,319 3,298 4,618 
Future (20-25 years) 10,300 2,088 5,219 7,307 

 
 
We would like available supply pressures at the supply points at Hitchingham Road, Bunton Road 
and Rawsonville Road (Augusta Woods connection) for each of the conditions in the table above.  
Additionally, we would like to request that you examine the potential of providing water to the 
Hitchingham Road connection from the suction side of the Merritt Road Booster Station.  
Currently, this connection is fed from the discharge side of the station and a pressure reducing 
valve that results in a higher pressure than the rest of the Township.  Based on the topography in 
the Township, it appears that this higher pressure may not be necessary, depending on the 
available supply pressures from YCUA.  This may reduce or eliminate improvements to the 
Merritt Road Booster Station to serve Augusta Township. 
 
We appreciate your assistance with this matter.  Please feel free to contact us if you have any 
questions or need any additional information. 
 
 
Very truly yours, 
 
 
ORCHARD, HILTZ & McCLIMENT, INC. 
 

 
 
 
 

William C. Craigmile, P.E. 
 
 
CC: Kathy Jackson, Augusta Township Supervisor 
 Ken Schwartz, Augusta Township Attorney 
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Memorandum On Superior Township 
Projected Flow Needs 
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April 27, 2004 
 
Charter Township of Superior  
3040 N. Prospect Road 
Ypsilanti, MI  48198 
 
AND 
 
Ypsilanti Community Utilities Authority 
2777 State Road  
Ypsilanti, MI 48198-9112 
 
Attention: (last names in alphabetical order) 

Mr. Jim Bellers, Director of Services, YCUA 
Mr. Rick Church, Utilities Director, Superior Township 
Mr. T. Michael Jessee, Assistant Director, YCUA 

 Mr. William McFarlane, Township Supervisor. Superior Township 
Mr. Larry Thomas,  Director, YCUA 
Mr. Scott Westover, Engineering Manager, YCUA 

   
Regarding: Superior Township / YCUA Joint Meeting on March 17th 2004 
  Action Items Summary, including  
  Superior Township Projected Flow Needs 
 
All,  
This memorandum summarizes the existing and future needs for both YCUA and Superior Township a
at a Superior Township and YCUA joint meeting held on March 17th 2004. This summary is divided in
time frames. Following this summary is a list of action items, also agreed upon by both parties at the af
meeting. Finally, a table is attached summarizing the existing and future demand needs of Superior Tow
 
Discussion Summary:  
 
0 – 2 years:  
 

o Superior Township will continue to communicate to YCUA short-term and long term water ne
o Superior Township will work on putting the YCUA 2nd connection (DWSD connection at Ri

Geddes Roads) into service. 
o Superior Township will isolate the 16” water main along Geddes Road such that the flow from

2nd connection can predominantly serve customers west of Leforge Road.  
o Superior Township will re-configure the existing pump station along Geddes Road in order to

increased flow rates due to developments west of Leforge Road (e.g. Prospect Pointe Develop
Hyundai Research Center) 

o Superior Township will open a 3rd connection at Leforge and Clark Roads with a meter vault
station. 

o YCUA will continue to communicate to Superior Township improvements made or planned in
system in order to address water needs of Superior Township. 

o YCUA will continue efforts of long term planning in order to ensure YCUA distribution syste
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now and in the future. 
o Superior Township and YCUA will jointly work with the DWSD on removing the upper limit on the 

amount of flow that can be drawn from the YCUA 2nd connection (DWSD connection at Ridge and 
Geddes roads).  

o Superior Township and YCUA will jointly conduct a field fire hydrant test at the Ypsilanti Township 16” 
water main as soon as the frost laws are removed for year 2004 (east of the existing Leforge and Clark 
Road valve pit). The goal is to establish “boundary conditions” that will aid Superior Township in 
designing their pump station for their YCUA 3rd connection (at Leforge and Clark Roads). They will also 
evaluate the condition of the Leforge and Clark Road valve pit.  

o YCUA will verify the hydrant test results with their YCUA numerical model and simulate “summer” 
demand conditions in order to ensure that boundary conditions determined by the field test can be 
maintained during summer demand conditions. 

o YCUA to model a “future” scenario such that a second set of boundary conditions are provided to Superior 
Township for designing their pump station at the 3rd YCUA connection for future design conditions.  

o Superior Township and YCUA will work jointly in determining how the suction side of the pump station to 
be placed at the YCUA 3rd connection will need to be configured.  

o Superior Township will provide YCUA with a graph showing the current, short term, and long-term water 
demand needs by conceptual time frame.  

 
2 – 5 years:  
 

o Superior Township will remove existing pump station on Geddes Road – to be completed after pump 
station at Leforge and Clark Roads is built.  

o Superior Township will rely on the Clark and Dawn Road YCUA 1st connection as a redundancy / 
emergency connection. 

 
5 – 10 years:  
 

o Superior Township will upsize or add additional pumps at the YCUA 3rd connection pump station in order 
to allow for more flow to pass through this connection. 

o Superior Township will build a storage reservoir. 
o YCUA will slip line the existing and currently abandoned 24” raw water line and put it into service. Also, 

YCUA will consider providing Superior Township’s water needs through this line.  
 
10 – 20 years:  
 

o Depending on the pace of development, Superior Township will build additional water mains throughout 
the Township (to be determined through Water Master Plan) 

o Depending on the pace of development and the needs of its customers, YCUA will build additional mains / 
upsize pump stations / increase storage capabilities in the YCUA system as needed (to be determined 
through Water Master Plan).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Action Items:  
 

o Superior Township and YCUA to jointly evaluate the design preference for the suction side of the YCUA 
3rd connection pump station.  

o OHM to prepare a summary memorandum and distribute to both Superior Township and YCUA.  
o YCUA and Superior Township to jointly conduct a fire hydrant test at the 16” water main on the Ypsilanti 

Township side of the YCUA system. This test will be conducted as soon as frost laws for year 2004 are 
lifted (possibly first week of April).  

o YCUA to use this hydrant information and perform a series of model runs in order to provide Superior 
Township with current and future boundary conditions such that Superior Township can design its pump 
station at the YCUA 3rd connection.  

o YCUA and Superior Township to perform another fire hydrant test at the same location in the summer 
(particularly after the YCUA 2nd PRV is installed) 

o YCUA will actively work on the feasibility and timing of the 24” raw water line slip-lining concept. 
o Superior Township to provide YCUA with a demand distribution showing current, short term, and long-

term water demand needs.  
o OHM to provide YCUA with a copy of Canton Township meeting summary regarding a Canton Township 

connection to the DWSD flange on Ridge and Geddes Roads. 
 
Anticipated Future Demand Needs For Superior Township 
 

APPROXIMATE 
TIME FRAME 

(YEARS) 

AVERAGE DAY 
DEMAND (GPM) 

MAXIMUM DAY 
DEMAND (GPM) 

PEAK HOUR 
DEMAND (GPM) 

Current 405 610 930 

5 730 1450 2200 

10 1150 2300 3500 

15 2220 4440 6660 

20 3300 6500 9800 

 
 Flow Projections For Charter Township of Superior
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Please note that the above stated projections are based on a set of probable development assumptions. The actual 
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flow needs may vary substantially depending on the pace and density of the actual development(s).   
 
If you have any questions or require further clarification, please do not hesitate to contact me at 734 522 6711.  
 
Sincerely, 
 
 
 
 
                                                                                                            
Murat Ulasir            
 
 
 
 
Cc:   Rhett Gronevelt 
  Matt Parks 
  Matt Pilarz 
  Evan Pratt 
  Vicki Putala 
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APPENDIX – D  
 

Cost Estimates  
 For Capital Improvements Plan 



YPSILANTI COMMUNITIES UTILITY AUTHORITY (YCUA) 

REHABILITATION/REPLACEMENT OF 24-INCH RAW WATER PIPE

Fire hydrants installed on Water Mains at 500 intervals
For Water Mains 24-inch and less; Gate Valves are placed every 800 feet
For Water Mains larger than 24-inch; Gate Valves are placed every 2500 feet
Water Main costs do not include pavement restoration 

Estimated Estimated
No. Quantity Units Unit Price Amount

ALTERNATIVE "A" - REMOVE AND REPLACE EXISTING 24-INCH RAW WATER PIPE
1 Mobilization 1 lump sum $40,000.00 $40,000
2 Traffic Control 1 lump sum $20,000.00 $20,000
3 Erosion Control 1 lump sum $5,000.00 $5,000
4 Remove 24-inch water main 16,000 linear foot $15.00 $240,000
5 Remove 24-inch gate valve and well 20 each $5,000.00 $100,000
6 24-inch D.I Water Main, CL 54 16,000 linear foot $150.00 $2,400,000
7 24-inch gate valve and well, complete 20 each $22,000.00 $440,000
8 Restoration for installation of 24-inch Water Main 288,000 square foot $2.00 $576,000
9 Fire Hydrant, complete 32 each $3,200.00 $102,400
10 Existing Utility Conflict Resolution 1 lump sum $1,000,000.00 $1,000,000

Subtotal: $4,923,400
Contingency (20%)*: $984,680

Subtotal: $5,908,080
Design, Construction Engineer, Fiscal and Administrative (25%) $1,477,020

Total Construction Costs: $7,400,000

ALTERNATIVE "B" - SLIP LINE EXISTING 24-INCH RAW WATER PIPE
1 Mobilization 1 lump sum $40,000.00 $40,000
2 Traffic Control 1 lump sum $20,000.00 $20,000
3 Erosion Control 1 lump sum $5,000.00 $5,000
4 Slip line existing raw water pipe with 20-inch HDPE pipe (I.D. = 17.5 inches) 16,000 linear foot $180.00 $2,880,000
5 24-inch gate valve and well, complete 20 each $22,000.00 $440,000
6 Fire Hydrant, complete 32 each $3,200.00 $102,400
7 Restoration, Pull pits at 350 foot intervals 36,571 square feet $0.50 $18,286

Subtotal: $3,505,686
Contingency (20%)*: $701,137

Subtotal: $4,206,823
Design, Construction Engineer, Fiscal and Administrative (25%) $1,051,706

Total Construction Costs: $5,300,000

ALTERNATIVE "C" - PIPE BURST EXISTING 24-INCH RAW WATER PIPE WITH 24-INCH HDPE PIPE
1 Mobilization 1 lump sum $40,000.00 $40,000
2 Traffic Control 1 lump sum $20,000.00 $20,000
3 Erosion Control 1 lump sum $5,000.00 $5,000
4 24-inch dia. HDPE SDR-11 Water Main, Pipe Bursting Method 16,000 linear feet $240.00 $3,840,000
5 Restoration, Pull pits at 350 foot intervals 36,571 square feet $0.50 $18,286
6 24-inch gate valve and well, complete 20 each $22,000.00 $440,000
7 Fire Hydrant, complete 32 each $3,200.00 $102,400

Subtotal: $4,465,686
Contingency (20%)*: $893,137

Subtotal: $5,358,823
Design, Construction Engineer, Fiscal and Administrative (25%) $1,339,706

Total Construction Costs: $6,700,000
* - A contingency of 20% was used to account for the uncertainty involved in designing and constructing the water main. 

Item

ENGINEER'S CONCEPTUAL COST ESTIMATE

Project Description: This cost estimate was prepared based on the YCUA Water System Master Plan Recommendations. No preliminary or detailed engineering 
has been performed for the improvements listed in this cost estimate. 

Assumptions:



YPSILANTI COMMUNITIES UTILITY AUTHORITY (YCUA) 

BRIDGE ROAD STORAGE AND BOOSTER STATION IMPROVEMENTS

No station piping replacement was included in the estimate.

Estimated Estimated
No. Quantity Units Unit Price Amount

Bridge Road Storage Tank Improvements
41 36-inch D.I Water Main, CL 54 800 linear foot $230.00 $184,000
42 Restoration for installation of 36-inch Water Main 19,200 square foot $0.50 $9,600
43 24-inch D.I Water Main, CL 54 750 linear foot $150.00 $112,500
44 Restoration for installation of 24-inch Water Main 13,500 square foot $0.50 $6,750
45 24-inch reservoir control valve 6 each $60,000.00 $360,000
46 Inlet and Outlet Header within reservoir 1 each $100,000.00 $100,000
47 400 HP horizontal split case pumps 6 each $70,000.00 $420,000
48 Stand by power generator 1 each $250,000.00 $250,000

Subtotal: $1,442,850
Contingency (30%)*: $432,855

Subtotal: $1,875,705
Design, Construction Engineer, Fiscal and Administrative (25%) $468,926

Total Construction Costs: $2,400,000
* - A contingency of 30% was used to account for the complexity involved in designing and constructing the existing booster station and storage reservoir

Item

ENGINEER'S CONCEPTUAL COST ESTIMATE

Project Description: This cost estimate was prepared based on the YCUA Water System Master Plan Recommendations. No preliminary or detailed engineering 
has been performed for the improvements listed in this cost estimate. 

Assumptions:



YPSILANTI COMMUNITIES UTILITY AUTHORITY (YCUA) 

REPLACEMENT OF 4-INCH WATER MAIN

Fire hydrants installed on Water Mains at 500 intervals
For Water Mains 24-inch and less; Gate Valves are placed every 800 feet
For Water Mains larger than 24-inch; Gate Valves are placed every 2500 feet
Water Main costs do not include pavement restoration 

4" Existing Pipe Upgrades
Estimated Estimated

No. Quantity Units Unit Price Amount

1 Mobilization 1 lump sum $40,000.00 $40,000
2 Traffic Control 1 lump sum $20,000.00 $20,000
3 Erosion Control 1 lump sum $5,000.00 $5,000
4 Remove 4-inch water main 11,116 linear foot $10.00 $111,160
5 Remove 4-inch gate valve and well 14 each $500.00 $7,000
6 8-inch D.I Water Main, CL 54 11,116 linear foot $82.00 $911,512
7 8-inch gate valve and well 14 each $3,000.00 $42,000
8 Restoration for installation of 8-inch Water Main 166,740 square foot $0.50 $83,370
9 Fire Hydrants for 8-inch Water Main 23 each $3,200.00 $73,600

10 Mobilization 1 lump sum $40,000.00 $40,000
11 Traffic Control 1 lump sum $20,000.00 $20,000
12 Erosion Control 1 lump sum $5,000.00 $5,000
13 Remove 4-inch water main 2,700 linear foot $10.00 $27,000
14 Remove 4-inch gate valve and well 4 each $500.00 $2,000
15 12-inch D.I Water Main, CL 54 2,700 linear foot $93.00 $251,100
16 12-inch gate valve and well 4 each $3,700.00 $14,800
17 Restoration for installation of 12-inch Water Main 40,500 square foot $0.50 $20,250
18 Fire Hydrants for 12-inch Water Main 6 each $3,200.00 $19,200

Subtotal: $1,692,992
Contingency (20%)*: $338,598

Subtotal: $2,031,590
Design, Construction Engineer, Fiscal and Administrative (25%) $507,898

Total Construction Costs: $2,600,000
* - A contingency of 20% was used to account for the uncertainty involved in designing and constructing the water main. 

Item

ENGINEER'S CONCEPTUAL COST ESTIMATE

Project Description: This cost estimate was prepared based on the YCUA Water System Master Plan Recommendations. No preliminary or detailed engineering 
has been performed for the improvements listed in this cost estimate. 

Assumptions:



YPSILANTI COMMUNITIES UTILITY AUTHORITY (YCUA) 

REPLACEMENT OF 6-INCH WATER MAIN 

Fire hydrants installed on Water Mains at 500 intervals
For Water Mains 24-inch and less; Gate Valves are placed every 800 feet
For Water Mains larger than 24-inch; Gate Valves are placed every 2500 feet
Water Main costs do not include pavement restoration 

6" Existing Pipe Upgrades
Estimated Estimated

No. Quantity Units Unit Price Amount

1 Mobilization 1 lump sum $50,000.00 $50,000
2 Traffic Control 1 lump sum $25,000.00 $25,000
3 Erosion Control 1 lump sum $10,000.00 $10,000
4 Remove 6-inch water main 2,716 linear foot $10.00 $27,160
5 Remove 6-inch gate valve and well 4 each $500.00 $2,000
6 8-inch D.I Water Main, CL 54 2,716 linear foot $82.00 $222,712
7 8-inch gate valve and well 4 each $3,000.00 $12,000
8 Restoration for installation of 8-inch Water Main 40,740 square foot $0.50 $20,370
9 Fire Hydrants for 8-inch Water Main 6 each $3,200.00 $19,200

10 Mobilization 1 lump sum $50,000.00 $50,000
11 Traffic Control 1 lump sum $25,000.00 $25,000
12 Erosion Control 1 lump sum $10,000.00 $10,000
13 Remove 6-inch water main 18,637 linear foot $10.00 $186,370
14 Remove 6-inch gate valve and well 24 each $500.00 $12,000
15 12-inch D.I Water Main, CL 54 18,637 linear foot $93.00 $1,733,241
16 12-inch gate valve and well 24 each $3,700.00 $88,800
17 Restoration for installation of 12-inch Water Main 279,555 square foot $0.50 $139,778
18 Fire Hydrants for 12-inch Water Main 38 each $3,200.00 $121,600

Subtotal: $2,755,231
Contingency (20%)*: $551,046

Subtotal: $3,306,277
Design, Construction Engineer, Fiscal and Administrative (25%) $826,569

Total Construction Costs: $4,200,000
* - A contingency of 20% was used to account for the uncertainty involved in designing and constructing the water main. 

Item

ENGINEER'S CONCEPTUAL COST ESTIMATE

Project Description: This cost estimate was prepared based on the YCUA Water System Master Plan Recommendations. No preliminary or detailed engineering 
has been performed for the improvements listed in this cost estimate. 

Assumptions:



YPSILANTI COMMUNITIES UTILITY AUTHORITY (YCUA) 

REPLACEMENT OF 8-INCH WATER MAIN 

Fire hydrants installed on Water Mains at 500 intervals
For Water Mains 24-inch and less; Gate Valves are placed every 800 feet
For Water Mains larger than 24-inch; Gate Valves are placed every 2500 feet
Water Main costs do not include pavement restoration 

8" Existing Pipe Upgrades
Estimated Estimated

No. Quantity Units Unit Price Amount

1 Mobilization 1 lump sum $20,000.00 $20,000
2 Traffic Control 1 lump sum $10,000.00 $10,000
3 Erosion Control 1 lump sum $2,500.00 $2,500
4 Remove 8-inch water main 2,000 linear foot $10.00 $20,000
5 Remove 8-inch gate valve and well 3 each $500.00 $1,500
6 12-inch D.I Water Main, CL 54 2,000 linear foot $93.00 $186,000
7 12-inch gate valve and well 3 each $3,700.00 $11,100
8 Restoration for installation of 10-inch Water Main 30,000 square foot $0.50 $15,000
9 Fire Hydrants for 10-inch Water Main 4 each $3,200.00 $12,800

10 Mobilization 1 lump sum $20,000.00 $20,000
11 Traffic Control 1 lump sum $10,000.00 $10,000
12 Erosion Control 1 lump sum $2,500.00 $2,500
13 Remove 8-inch water main 3,300 linear foot $10.00 $33,000
14 Remove 8-inch gate valve and well 5 each $500.00 $2,500
15 12-inch D.I Water Main, CL 54 3,300 linear foot $93.00 $306,900
16 12-inch gate valve and well 5 each $3,700.00 $18,500
17 Restoration for installation of 12-inch Water Main 49,500 square foot $0.50 $24,750
18 Fire Hydrants for 12-inch Water Main 7 each $3,200.00 $22,400

Subtotal: $719,450
Contingency (20%)*: $143,890

Subtotal: $863,340
Design, Construction Engineer, Fiscal and Administrative (25%) $215,835

Total Construction Costs: $1,100,000
* - A contingency of 20% was used to account for the uncertainty involved in designing and constructing the water main. 

Item

ENGINEER'S CONCEPTUAL COST ESTIMATE

Project Description: This cost estimate was prepared based on the YCUA Water System Master Plan Recommendations. No preliminary or detailed engineering 
has been performed for the improvements listed in this cost estimate. 

Assumptions:



YPSILANTI COMMUNITIES UTILITY AUTHORITY (YCUA) 

REPLACEMENT OF 24 To 30-INCH WATER MAIN 

Fire hydrants installed on Water Mains at 500 intervals
For Water Mains 24-inch and less; Gate Valves are placed every 800 feet
For Water Mains larger than 24-inch; Gate Valves are placed every 2500 feet
Water Main costs do not include pavement restoration 

Bridge Road Main Upgrade
Estimated Estimated

No. Quantity Units Unit Price Amount

1 Remove 24-inch water main 11,000 linear foot $15.00 $165,000
2 Remove 24-inch gate valve and well 14 each $5,000.00 $70,000
3 Remove 30-inch water main 1,500 linear foot $20.00 $30,000
4 Remove 30-inch gate valve and well 1 each $5,000.00 $5,000
5 Remove 36-inch water main 5,000 linear foot $25.00 $125,000
6 Remove 36-inch gate valve and well 2 each $5,000.00 $10,000
7 36-inch D.I Water Main, CL 54 17,500 linear foot $230.00 $4,025,000
8 36-inch gate valve and well 7 each $132,000.00 $924,000
9 Restoration for installation of 36-inch Water Main 420,000 square foot $0.50 $210,000
10 Fire Hydrants for 36-inch Water Main 35 each $3,200.00 $112,000

Subtotal: $5,676,000
Contingency (20%)*: $1,135,200

Subtotal: $6,811,200
Design, Construction Engineer, Fiscal and Administrative (25%) $1,702,800

Total Construction Costs: $8,600,000
* - A contingency of 20% was used to account for the uncertainty involved in designing and constructing the water main. 

Item

ENGINEER'S CONCEPTUAL COST ESTIMATE

Project Description: This cost estimate was prepared based on the YCUA Water System Master Plan Recommendations. No preliminary or detailed engineering 
has been performed for the improvements listed in this cost estimate. 

Assumptions:



Ypsilanti Communities Utility Authority (YCUA) 

TRANSMISSION MAIN IMPROVEMENTS VERSUS COMMUNITY STORAGE IMPROVEMENTS

Fire hydrants installed on Water Mains at 500 intervals
For Water Mains 24-inch and less; Gate Valves are placed every 800 feet
For Water Mains larger than 24-inch; Gate Valves are placed every 2500 feet
Storage is assumed to be ground storage; the lump sum includes site work, land acquisition, booster station, and storage tank
Water Main costs do not include pavement restoration 

Alternative Evaluation
Estimated Estimated

No. Quantity Units Unit Price Amount

ALTERNATIVE A - TRANSMISSION MAIN / BOOSTER STATION IMPROVEMENTS
I. Munger Road Tranmission Main Upgrade (between Merritt Road and Munger Road intersection to Mich. Ave). 

1 Remove 12-inch water main 11,000 linear foot $15.00 $165,000
2 Remove 12-inch gate valve and well 14 each $500.00 $7,000
3 Remove 16-inch water main 4,500 linear foot $15.00 $67,500
4 Remove 16-inch gate valve and well 6 each $1,500.00 $9,000
5 30-inch D.I Water Main, CL 54 15,500 linear foot $190.00 $2,945,000
6 30-inch gate valve and well 7 each $40,000.00 $280,000
7 Restoration for installation of 30-inch Water Main 372,000 square foot $0.50 $186,000
8 Fire Hydrants for 30-inch Water Main 31 each $3,200.00 $99,200

Subtotal: $3,758,700
II. Textile Road Transmission Main Upgrade

1 Remove 16-inch water main 28,000 linear foot $15.00 $420,000
2 Remove 16-inch gate valve and well 35 each $1,500.00 $52,500
3 24-inch D.I Water Main, CL 54 28,000 linear foot $150.00 $4,200,000
4 24-inch gate valve and well 35 each $22,000.00 $770,000
5 Restoration for installation of 24-inch Water Main 504,000 square foot $0.50 $252,000
6 Fire Hydrants for 24-inch Water Main 56 each $3,200.00 $179,200

Subtotal: $5,873,700
III. Textile Road Pump Station Upgrade

1 Upgrade Existing 30 HP and 70 HP Booster Pumps with 100 HP pumps 1 lump sum $80,000.00 $80,000
Subtotal: $80,000

IV. Additional Parallel Water Main Along Merrit Road (between Tuttle Hill Road and Munger Road)
1 24-inch D.I Water Main, CL 54 22,000 linear foot $150.00 $3,300,000
2 24-inch gate valve and well 28 each $22,000.00 $616,000
3 Restoration for installation of 24-inch Water Main 396,000 square foot $0.50 $198,000
4 Fire Hydrants for 24-inch Water Main 44 each $3,200.00 $140,800

Subtotal: $4,254,800
V. Upsizing Water Main Along Bemis Road (to service York Twp)

1 Remove 16-inch water main 16,000 linear foot $15.00 $240,000
2 Remove 16-inch gate valve and well 20 each $1,500.00 $30,000
3 24-inch D.I Water Main, CL 54 16,000 linear foot $150.00 $2,400,000
4 24-inch gate valve and well 20 each $22,000.00 $440,000
5 Restoration for installation of 24-inch Water Main 288,000 square foot $0.50 $144,000
6 Fire Hydrants for 24-inch Water Main 32 each $3,200.00 $102,400

Subtotal: $3,356,400
VI. Additional Parallel Water Main Along Morgan Road (west of Mich. Ave / I 94 Intersection)*

1 24-inch D.I Water Main, CL 54 6,000 linear foot $150.00 $900,000
2 24-inch gate valve and well 8 each $22,000.00 $176,000
3 Restoration for installation of 24-inch Water Main 108,000 square foot $0.50 $54,000
4 Fire Hydrants for 24-inch Water Main 12 each $3,200.00 $38,400

Subtotal: $1,168,400
* this improvement may potentially be a Pittsfield Township Required Improvement

Subtotal: $18,492,000
Contingency (20%)*: $3,698,400

Subtotal: $22,190,400
Design, Construction Engineer, Fiscal and Administrative (25%) $5,547,600

Total Construction Costs: $27,738,000
* - A contingency of 20% was used to account for the uncertainty involved in designing and constructing the water main. 

ALTERNATIVE B - COMMUNITY STORAGE IMPROVEMENTS
I. Augusta Township

1 2.0 Million Gallons of Storage with booster station 1 lump sum $3,300,000.00 $3,300,000
II. Superior Township

1 3.3 Million Gallons of Storage with booster station 1 lump sum $4,000,000.00 $4,000,000
III. York Township

1 1.3 Million Gallons of Storage with booster station 1 lump sum $2,700,000.00 $2,700,000

Subtotal: $10,000,000
Design, Construction Engineer, Fiscal and Administrative (25%) $2,500,000

Total Construction Costs**: $12,500,000
** - No contingency was included in the price of the storage upgrades as these figures are based on estimates that already included a contingency.

Item

ENGINEER'S CONCEPTUAL COST ESTIMATE

Project Description: This cost estimate was prepared based on the YCUA Water System Master Plan Recommendations. No preliminary or detailed engineering 
has been performed for the improvements listed in this cost estimate. 

Assumptions:



YPSILANTI COMMUNITIES UTILITY AUTHORITY (YCUA) 

REPLACEMENTS RECOMMENDED FROM 1999 WATER MASTER PLAN

Fire hydrants installed on Water Mains at 500 intervals
For Water Mains 24-inch and less; Gate Valves are placed every 800 feet
Water Main costs do not include pavement restoration 

NOTE:    THE COST ESTIMATES SHOWN HERE REPRESENT A TOTAL OF SEVERAL PROJECTS, WHICH CAN BE PHASED TO OCCUR OVER SEVERAL
YEARS

4" Existing Pipe Upgrades
Estimated Estimated

No. Quantity Units Unit Price Amount

1 Mobilization 1 lump sum $40,000.00 $40,000
2 Traffic Control 1 lump sum $20,000.00 $20,000
3 Erosion Control 1 lump sum $5,000.00 $5,000
4 Remove 4-inch water main 44,946 linear foot $10.00 $449,460
5 Remove 4-inch gate valve and well 57 each $500.00 $28,500
6 8-inch D.I Water Main, CL 54 44,946 linear foot $82.00 $3,685,572
7 8-inch gate valve and well 57 each $3,000.00 $171,000
8 Restoration for installation of 8-inch Water Main 674,190 square foot $0.50 $337,095
9 Fire Hydrants for 8-inch Water Main 90 each $3,200.00 $288,000

10 Mobilization 1 lump sum $40,000.00 $40,000
11 Traffic Control 1 lump sum $20,000.00 $20,000
12 Erosion Control 1 lump sum $5,000.00 $5,000
13 Remove 4-inch water main 9,192 linear foot $10.00 $91,920
14 Remove 4-inch gate valve and well 12 each $500.00 $6,000
15 12-inch D.I Water Main, CL 54 9,192 linear foot $93.00 $854,856
16 12-inch gate valve and well 12 each $3,700.00 $44,400
17 Restoration for installation of 12-inch Water Main 137,880 square foot $0.50 $68,940
18 Fire Hydrants for 12-inch Water Main 19 each $3,200.00 $60,800

1 Mobilization 1 lump sum $40,000.00 $40,000
2 Traffic Control 1 lump sum $20,000.00 $20,000
3 Erosion Control 1 lump sum $5,000.00 $5,000
4 Remove 6-inch water main 34,046 linear foot $10.00 $340,460
5 Remove 6-inch gate valve and well 43 each $500.00 $21,500
6 8-inch D.I Water Main, CL 54 34,046 linear foot $82.00 $2,791,772
7 8-inch gate valve and well 43 each $3,000.00 $129,000
8 Restoration for installation of 8-inch Water Main 510,690 square foot $0.50 $255,345
9 Fire Hydrants for 8-inch Water Main 69 each $3,200.00 $220,800

10 Mobilization 1 lump sum $40,000.00 $40,000
11 Traffic Control 1 lump sum $20,000.00 $20,000
12 Erosion Control 1 lump sum $5,000.00 $5,000
13 Remove 6-inch water main 9,608 linear foot $10.00 $96,080
14 Remove 6-inch gate valve and well 13 each $500.00 $6,500
15 12-inch D.I Water Main, CL 54 9,608 linear foot $93.00 $893,544
16 12-inch gate valve and well 13 each $3,700.00 $48,100
17 Restoration for installation of 12-inch Water Main 144,120 square foot $0.50 $72,060
18 Fire Hydrants for 12-inch Water Main 20 each $3,200.00 $64,000

1 Mobilization 1 lump sum $40,000.00 $40,000
2 Traffic Control 1 lump sum $20,000.00 $20,000
3 Erosion Control 1 lump sum $5,000.00 $5,000
4 Remove 8-inch water main 10,222 linear foot $10.00 $102,220
5 Remove 8-inch gate valve and well 13 each $500.00 $6,500
6 12-inch D.I Water Main, CL 54 10,222 linear foot $82.00 $838,204
7 12-inch gate valve and well 13 each $3,000.00 $39,000
8 Restoration for installation of 8-inch Water Main 153,330 square foot $0.50 $76,665
9 Fire Hydrants for 8-inch Water Main 21 each $3,200.00 $67,200

1 Mobilization 1 lump sum $40,000.00 $40,000
2 Traffic Control 1 lump sum $20,000.00 $20,000
3 Erosion Control 1 lump sum $5,000.00 $5,000
4 Remove 12-inch water main 13,950 linear foot $10.00 $139,500
5 Remove 12-inch gate valve and well 18 each $500.00 $9,000
6 16-inch D.I Water Main, CL 54 13,950 linear foot $105.00 $1,464,750
7 16-inch gate valve and well 18 each $3,700.00 $66,600
8 Restoration for installation of 12-inch Water Main 209,250 square foot $0.50 $104,625
9 Fire Hydrants for 12-inch Water Main 28 each $3,200.00 $89,600

Subtotal: $14,419,568
Contingency (20%)*: $2,883,914

Subtotal: $17,303,482
Design, Construction Engineer, Fiscal and Administrative (25%) $4,325,870

Total Construction Costs: $21,700,000
* - A contingency of 20% was used to account for the uncertainty involved in designing and constructing the water main. 

Item

ENGINEER'S CONCEPTUAL COST ESTIMATE

Project Description: This cost estimate was prepared based on the YCUA Water System Master Plan Recommendations. No preliminary or detailed engineering 
has been performed for the improvements listed in this cost estimate. 

Assumptions:
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