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CITY AND VILLAGE OF PEWAUKEE 
WATER UTILITY 

CONSOLIDATION STUDY 
 
 

EXECUTIVE SUMMARY 

Introduction 

The purpose of this study and report is to determine the water utility facility improvements 
needed to meet the projected 2035 demands for the City and Village of Pewaukee water systems 
and associated estimated capital costs.  Of specific interest is the anticipated reduction in needed 
facility improvements in the event that the City and Village water systems are consolidated to 
form a single system.  Previous similar studies have shown that a consolidated system would 
allow a significant reduction in needed facility improvements. 

Projected Water Demands 

As part of the recently completed Planning Report No. 52, "A Regional Water Supply Plan for 
Southeastern Wisconsin," SEWRPC projected future water demands and needed daily pumpage 
volumes for 2035 for all water utility service areas in the 7 county region.  For the Pewaukee 
consolidation study, SEWRPC reviewed the Regional Water Supply Plan projected pumpage 
volumes for the City and Village and made some minor adjustments to the projections.  
SEWRPC divided the entire area designated to receive service into 10 Subareas and developed 
estimated 2035 average day and maximum day pumpage volumes for each Subarea. 

Service Scenarios 

Two main service scenarios were considered.  In the first main scenario, the two utilities are 
assumed to remain separate and would provide service only within their respective corporate 
boundaries.  For the City service area, two subscenarios were examined.  In the first, the separate 
east, west and future northwest service areas are assumed to be supplied by separate systems.  
This currently is the case for the City's east side and west side systems.  In the second 
subscenario, all of the City service areas are connected together by means of transmission water 
mains. 

In the second main scenario, areas in the City and Village projected to receive service by 2035 
are assumed to be supplied by a single interconnected water system. 

In both scenarios, the area in the southwest part of the City, south of I-94, is assumed to receive 
service from the City of Waukesha. 

Capacity Analysis Methodology 

Each scenario and subscenario described above was analyzed using a standardized methodology 
to determine whether deficiencies will exist with respect to the ability of the supply, pumping 
and storage facilities to meet projected 2035 demands.   
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Also, a computer software model was created of the City system, the Village system and the 
combined system.  The model was used to verify that the proposed transmission mains will be 
adequate to conduct water between sources of supply, storage and demand. 

Scenario Capacity Analysis 

Each scenario was analyzed for adequacy using a standardized capacity analysis methodology.  
In all cases, additional facilities are needed to meet 2035 demands.  As anticipated, fewer new 
facilities would be needed if the City and Village water systems were consolidated. 

For the two subscenarios considered under the first main scenario where the Village and City 
remain separate systems, fewer new facilities are required when all City service areas are 
interconnected by transmission mains. 

Recommended Facility Improvements 

The recommended facility improvements and associated estimated projects costs for both 
Scenarios are shown in Table ES-1.  For Scenario 1, where the City and Village water systems 
remain separate, the recommended improvements for the City are for the lower cost subscenario 
where all City service areas are interconnected.  The costs in the table are the estimated 
construction cost plus 35% for engineering, legal, administrative and contingencies. 

Conclusions 

As expected, significantly fewer facility improvements would be needed for a consolidated 
City/Village water system when compared to maintaining separate systems.  If the City and 
Village systems were to remain separate, interconnecting the east, west and northwest City 
services areas would require fewer facility improvements than would having separate systems. 
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CITY AND VILLAGE OF PEWAUKEE 
WATER UTILITY CONSOLIDATION STUDY 

 
 

Table ES-1 
 

Recommended Facility Improvements and Cost Estimates 
 
 

Scenario 1B – City and Village Systems Remain Separate 
 
 

Village  
  
 Well 5 Radium Removal Treatment Facility  $ 810,000 
  
City  
  
 Still River Well and Reservoir  $ 1,552,500 
 Deer Haven Well 2   405,000 
 East Side Well 3 Service Pump Upgrade   148,500 
 East-West Transmission Main   3,145,500 
 Repaint East Side Elevated Tank   405,000 
 East-Northwest Transmission Main   540,000 
 Northwest Service Area 200,000 Gallon Elevated Tank   1,012,000 
 West Service Area 700 gpm Well with Radium Removal 

 Treatment Facility 
  2,295,000 

  $ 10,314,000 
 
 
 

Scenario 2 – City and Village Systems are Consolidated 
 
 

 Still River Well and Reservoir  $ 1,552,500 
 Deer Haven Well 2   405,000 
 West Side Transmission Main Interconnection   324,000 
 East Side Transmission Main Interconnection   324,000 
 Northeast Side Transmission Main Interconnection   189,000 
 South Side Transmission Main Interconnection   665,000 
 Demolish City Elevated Tank   135,000 
  $ 3,594,500 
 
Costs shown are estimated construction cost plus 35% for engineering, legal, administration and 
contingencies. 



CITY AND VILLAGE OF PEWAUKEE 
WATER UTILITY 

CONSOLIDATION STUDY 
 
 

INTRODUCTION 

As part of a larger study concerning the potential merger of the City and Village of Pewaukee, 
the Southeastern Wisconsin Regional Planning Commission (SEWRPC) engaged 
Ruekert/Mielke, Inc. to study the impact that consolidating the water systems would have on the 
need for water supply, pumping and storage facilities.  Using projected water demands for 2035, 
the study determined what facilities would be needed if the City and Village water systems 
would remain separate and if they were consolidated into one system. 

DESCRIPTION OF EXISTING FACILITIES 

Village of Pewaukee 

The Village of Pewaukee water supply, pumping and storage facilities include 5 wells, 3 elevated 
storage tanks and 2 ground level repump storage tanks.  A short description of each facility 
follows. 

Well 2 

Well 2 is located in the west central part of the Village.  The 1250 foot deep, 12 inch 
diameter sandstone well was originally constructed in 1955 and has been rehabilitated a 
number of times since then, most recently in 2007.  A 150 Hp enclosed lineshaft pump 
installed in the well currently delivers approximately 450 gpm.  A pneumatically inflated 
packer is installed on the pump column such that only water from below the packer is 
pumped.  The packer was installed to reduce the percentage of water from the upper portion 
of the well from entering the pump.  Testing had determined that the well water above the 
packer contained higher concentrations of radium. 

The well pump discharges to a 125,000 gallon reinforced concrete reservoir.  A 700 gpm 75 
Hp vertical turbine service pump draws water from the reservoir and discharges to the 
distribution system.  Sodium hypochlorite, hydrofluosilicic acid and phosphate solutions are 
added, respectively, for disinfection, prevention of dental caries and for iron sequestration 
and corrosion control.  There is no auxiliary power source at this facility. 

Well 3 

Well 3 is located in the south central part of the Village.  The 1250 foot deep, 16 inch 
diameter sandstone well was originally constructed in 1969 and has been rehabilitated a 
number of times since then, most recently in 2007.  A 150 Hp submersible motor driven 
pump installed in the well currently delivers approximately 600 gpm to an on-site above 
ground steel reservoir.  Two 500 gpm 50 Hp split case pumps draw water from the reservoir 
and discharge to the distribution system.  Sodium hypochlorite, hydrofluosilicic acid and 
phosphates solutions are added, respectively, for disinfection, prevention of dental caries and 
for iron sequestration and corrosion control.  There is no auxiliary power source at this 
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facility.  The 125,000 gallon reservoir was constructed in 1969.  The tank was last painted in 
1999. 

Well 4 

Well 4 is located in the south central part of the Village.  The 1226 foot deep, 18 inch 
diameter sandstone well was drilled in 1978.  A 200 Hp submersible motor driven pump 
installed in the well can deliver up to 800 gpm directly to the distribution system.  Sodium 
hypochlorite, hydrofluosilicic acid and phosphate solutions are added, respectively, for 
disinfection, prevention of dental caries and for iron sequestration and corrosion control.  
There is no auxiliary power source at this facility. 

Water discharged from the well contains radium concentrations which exceed the allowable 
maximum contaminant levels (MCL).  The water discharged from Well 4 normally is mixed 
with that from Well 6 before the blended water enters the distribution system.  Well 6 water 
contains little radium.  The blending ratio is maintained such that the water entering the 
distribution system complies with the radium MCL's.  The Well 4 pump is operated by a 
variable speed drive.  The drive speed normally is set so that the pump discharges about 420 
gpm. 

Well 5 

Well 5 is located in the north western portion of the Village.  The 790 foot deep, 18 inch 
sandstone well was drilled in 1996.  A 150 Hp submersible motor driven pump can discharge 
approximately 425 gpm directly to the distribution system.  Sodium hypochlorite, 
hydrofluosilicic acid and phosphate solutions are added, respectively, for disinfection, 
prevention of dental caries and for iron sequestration and corrosion control.  A natural gas 
fueled engine-generator set located within the pumping station is capable of powering the 
entire facility in case of an electric power outage. 

Water discharged from Well 5 contains radium concentrations which exceed the allowable 
MCL.  The Village normally does not operate Well 5 and would use it only in the event that 
the other wells were not able to keep the elevated tanks from draining completely. 

Well 6 

Well 6 is located in the south central portion of the Village.  The 154 foot deep, 12 inch 
diameter screened sand and gravel well was constructed in 2006.  A 75 Hp open lineshaft 
well pump can discharge up to 700 gpm.  Sodium hypochlorite, hydrofluosilicic acid and 
phosphate solutions are added, respectively, for disinfection, prevention of dental caries and 
for iron sequestration and corrosion control.  A 135 kw natural gas fueled engine-generator 
set located within the pumping station is capable of operating the entire facility in case of an 
electric power outage. 

As currently valved, the water from Well 6 is conducted directly to Well 4 where the two 
well waters are blended before entering the distribution system.  Both the Well 4 and Well 6 
pumps are operated by variable speed drives.  The desired blending ratio can be maintained 
by adjusting the well pump motor speeds.  The water discharged from Well 6 has relatively 
high concentrations of hardness and total dissolved solids.  Blending the well waters reduces 
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concentrations of these aesthetic-related constituents as well as providing water which is 
compliant with the health-related radium MCL's.  The Well 6 drive speed normally is set so 
that the pump discharges approximately 620 gpm. 

Elevated Tanks 

The Village has three elevated storage tanks.  The overflow elevation for all three tanks is 1056 
feet above mean sea level (AMSL).  A short description of each tank follows. 

Elevated Tank 1 

Elevated Tank 1 is located on the west side of the Pewaukee School District site.  The single 
pedestal style tank was constructed in 1968 and has a capacity of 250,000 gallons.  The tank 
was last painted in 1985.  The total head range is approximately 31 feet. 

Elevated Tank 2 

Elevated Tank 2 is a standpipe located on Pewaukee Road south of Capitol Drive.  It was 
constructed in 1984 and has a gross capacity of 1,000,000 gallons.  It has a maximum water 
depth of 68 feet.  The tank was last painted in 1984. 

Elevated Tank 3 

Elevated Tank 3 is located on Quinlan Dr. at the site of Well 5.  The 200,000 gallon single 
pedestal style tank was constructed in 1997.  Total head range is approximately 29 feet.  The 
tank was last painted in 1997. 

Pressure Boosting Station 

A small, closed end pressure boosting station is located on Stepping Stone Way north of Lindsay 
Road.  The station provides boosted pressure to the properties to the north at higher elevations in 
the Hawthorne Hill subdivision.  The station serves 46 residential lots. 

Water Mains 

As of the end of 2008, the Village had the following water main diameters and lengths in 
services. 

Diameter 
(Inches) 

Length 
(Feet) 

 4  282 
 6  52,460 
 8  94,755 
 12  74,332 
 16  10,820 

 Source:  Public Service Commission of Wisconsin and Village of Pewaukee 
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City of Pewaukee 

The City of Pewaukee water facilities are divided into two separate systems.  The east side or 
main system is located east of STH 16.  The west side or Highlands system is located west of 
STH 16 and south of Pewaukee Lake.  A short description of the water supply, storage and 
pumping facilities for each system follows. 

East Side System 

Well 1 

Well 1 is located near City Hall.  The 1200 foot deep, 12 inch diameter sandstone well was 
drilled in 1974.  A 125 hp submersible motor driven well pump currently discharges 
approximately 400 gpm directly to the distribution system.  Sodium hypochlorite and sodium 
silicate solutions are added for disinfection and for iron and corrosion control, respectively. 

Well 2 

Well 2 is located on Green Road.  The 1075 foot deep, 12 inch diameter sandstone well was 
drilled in 1981.  A 125 hp submersible motor driven pump currently discharges 
approximately 450 gpm to an on-site 300,000 gallon above ground steel reservoir.  Two 60 
hp split case pumps draw water from the reservoir and discharge to the distribution system.  
Each pump has a capacity of approximately 750 gpm.   

The well produces water which contains radium concentrations exceeding the allowable 
MCL.  To remove the radium, the well pump discharges to a treatment system that is owned 
and maintained by Water Remediation Technology, Inc. (WRT) of Wheat Ridge, Co.  The 
treatment system consists of stainless steel tanks which contain beds of a granular media.  As 
water passes up through the media beds, radium is adsorbed onto the media.  WRT 
periodically collects the spent media and replaces it with fresh media.  The radium 
concentration in the treated water consistently meets the allowable standards.  Sodium 
hypochlorite and sodium silicate solutions are added to the water for disinfection and for 
control of iron and corrosion, respectively. 

Well 3 

Well 3 is located on North Avenue near the east City limits.  The 350 foot deep, 12 inch 
diameter limestone well was drilled in 1989 and has been rehabilitated a number of times 
since then, most recently in 2009.  A 25 hp submersible motor driven well pump currently 
discharges approximately 600 gpm to a 250,000 gallon on-site reinforced concrete reservoir.  
Sodium hypochlorite and sodium silicate solutions are added to the water for disinfection and 
for control of iron and corrosion, respectively. 

A pump room connected to the reservoir contains two 60 hp split case pumps.  Each pump is 
capable of discharging approximately 750 gpm.  A 230 kw, diesel fueled engine-generator 
set is capable of operating the well pump and both split-case pumps simultaneously during a 
power outage. 
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Well 4 

Well 4 is located on Pewaukee Road.  The 340 foot deep, 12 inch diameter limestone well 
was drilled in 1990.  A 40 hp submersible motor driven well pump discharges approximately 
300 gpm to a 195,000 gallon on-site reinforced concrete reservoir.  Two 50 hp, 750 gpm 
vertical turbine service pumps draw water from the reservoir and discharge to the distribution 
system.  A 125 kw natural gas fueled engine-generator set is capable of operating the well 
pump and one service pump simultaneously during a power outage.  Sodium hypochlorite 
and sodium silicate solutions are added to the water for disinfection and for control of iron 
and corrosion, respectively. 

The drawdown in Well 4 has been seen to fluctuate at times, usually in the summer months.  
It is suspected that the operation of another well, possibly an irrigation well in the business 
park, affects the capacity of Well 4.  The Well 4 pump speed and output is reduced 
automatically to prevent the water level from dropping too low. 

Well 5 

Well 5 is located near Northmound Drive.  The 1000 foot deep, 10 inch diameter sandstone 
well was drilled in 1992.  A 75 hp open lineshaft well pump discharges approximately 400 
gpm to a 215,000 gallon on-site reinforced concrete reservoir.  Two 25 hp vertical turbine 
service pumps draw water from the reservoir and discharge to the distribution system.  Each 
pump has a capacity of approximately 250 gpm.  A 1500 gpm vertical turbine service pump 
is driven by a 130 hp natural gas fueled engine.  The engine can drive this pump during 
power outages.  Sodium hypochlorite and sodium silicate solutions are added to the water for 
disinfection and for control of iron and corrosion, respectively.   

Unlike the other City wells, Well 5 cannot be operated continuously for long periods of time 
at the full output rate.  If operated at full rate for more than 24 hours, the well water level 
starts to drop.  For this reason Well 5 will only be credited with a continuous discharge rate 
of 200 gpm, or half of the actual rate.  This means that Well 5 normally would be operated 
for a maximum of 12 hours per day at the full 400 gpm discharge rate. 

Well 6 

Well 6 is located at the same site as Well 3.  The 1415 foot deep, 17 inch diameter sandstone 
well was drilled in 1999.  A 200 hp submersible motor driven pump discharges 
approximately 800 gpm to an on-site reservoir.  Sodium hypochlorite and sodium silicate 
solutions are added to the water for disinfection and for control of iron and corrosion, 
respectively.   

Well 6 was drilled at the Well 3 site to take advantage of blending opportunities.  As was 
expected, the sandstone well discharges water containing radium.  Mixing the sandstone well 
water with that from Well 3 results in a blended product that is in compliance with the 
radium MCL.  Blending the well waters improves the aesthetic water quality because the 
water discharged by Well 3 has relatively high concentrations of hardness and total dissolved 
solids. 
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Well 7 

Well 7 is located at the site of Well 4.  The 15 inch diameter sandstone well initially was 
drilled to a depth of 1344 feet, but was subsequently backfilled with gravel and a grout cap to 
1167 feet in an attempt to reduce the radium concentration.  Backfilling the well appears to 
have reduced the combined Ra226 and Ra228 concentration to below the allowable MCL of 
5 pCi/l.  A 150 hp submersible motor driven pump discharges approximately 600 gpm to an 
on-site reservoir.  Sodium hypochlorite and sodium silicate solutions are added to the water 
for disinfection and for control of iron and corrosion, respectively. 

Elevated Tank 

The east side system has one elevated tank, located at the City Hall site.  The 250,000 gallon 
single pedestal style tank was constructed in 1974.  The tank overflow elevation is 1056 feet 
AMSL.  The tank was last painted in 1974. 

Emergency Interconnection 

There are emergency interconnections with the City of Brookfield, Town of Brookfield and City 
of Waukesha Water Utilities.  These are located, respectively, at Glenwood Lane, Johnson Road 
and Bluemound Road.  Closed valves at these locations can be opened manually if either utility 
is in need of an emergency supply. 

West Side System 

Well 1 

Well 1 is located on Appletree Lane.  The well was originally drilled in 1914 and has been 
reconstructed since then.  The 1248 foot deep sandstone well has a 7 inch diameter liner 
installed from 155 feet to 408 feet below grade.  A new pumping station was constructed in 
1987 - 1988.  A 25 hp submersible motor driven pump discharges approximately 150 gpm to 
an on-site 75,000 gallon reservoir.  Two split case service pumps draw water from reservoir 
and discharge to the distribution system.  Each pump is driven by a 40 hp motor and can 
discharge approximately 600 gpm.  A 70 kw natural gas-fueled engine-generator set can 
operate the well pump and one service pump simultaneously during power outages.  Calcium 
hypochlorite is added to the water for disinfection. 

Well 2 

Well 2 is located at the site of Well 1.  The 182 foot deep, 8 inch diameter limestone well 
was drilled in 1988.  A 3 hp submersible motor driven pump currently discharges 
approximately 50 gpm to an on-site reservoir.  Well 2 was drilled at the Well 1 site so that 
the low radium concentration water from Well 2 could be blended with the higher radium 
concentration Well 1 water.  Calcium hypochlorite is added to the water for disinfection. 
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Well 3 

Well 3 is located near Shooting Star Court.  The 1180 foot deep, 15 inch diameter well was 
drilled in 1996.  A 150 hp submersible motor-driven pump discharges approximately 600 
gpm directly to the distribution system.  A 200 kw diesel-fueled engine-generator set is 
capable of running the entire facility.  Sodium hypochlorite and sodium silicate solutions are 
added to the water for disinfection and for control of iron and corrosion, respectively. 

Elevated Storage 

A standpipe was constructed on Carmelite Road in 1987.  The tank has a gross capacity of 
650,000 gallons and has a total water depth of 69 feet  The tank was spot painted in 2004. 

Water Mains 

As of the end of 2008, the City had the following water main diameters and lengths in service. 

Diameter 
(Inches) 

Length 
(Feet) 

 6  51,748 
 8  177,273 
 10  7,355 
 12  179,458 
 16  1,937 

 Source:  Public Service Commission of Wisconsin 
 
Emergency Interconnection 

There is an emergency interconnection with the City of Waukesha Water Utility located on Golf 
Road.  A closed valve at the interconnection can be opened manually if either utility is in need of 
an emergency supply. 

Map 1 shows the existing City and Village water system facilities. 

WATER DEMANDS 

Historic Water Demands 

Table 1 shows total annual well pumpage, average day pumpage, average day metered 
consumption and peak day pumpage for the Village water system for the years 2000 – 2008.   

Table 2 shows similar data for the City. 
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Projected Water Demands 

As part of the Planning Report No. 52, "A Regional Water Supply Plan for Southeastern 
Wisconsin" (RWSP), SEWRPC projected water demands for 2035 for the entire 7 county 
planning area.  The RWSP designated municipal water service areas for the City and Village 
were reviewed for the consolidation study.  Some changes were made both to the service area 
designations and to the projected demands.  Map 2 shows the areas projected to be served by 
2035.  The map divides the City and Village service areas into ten subareas.  Service to these 
subareas will be assigned to either the City, the Village or the City of Waukesha later in the 
capacity analyses part of this report.   

Table 3 shows the projected 2035 water pumpages for each of the service subareas. 

CAPACITY ANALYSES 

Capacity Analysis Criteria and Sample Calculations 

System capacity is expressed using the following four criteria: 

1. Well Pump Capacity 

2. Peak Hour Storage Capacity 

3. Fire Flow Storage Capacity 

4. Emergency Supply Capacity 

These capacities are determined by comparing average day and peak day pumpage volumes 
against combinations of well, pumping and storage capacities.  A description of each criteria and 
a sample calculation follow.  For the sample calculation, it will be assumed that a water utility 
has the following facilities. 

Unit Well 1 

Includes a 500 gpm well pump which discharges directly to the distribution system.  A natural 
gas-fueled engine and right-angle drive unit can operate the well pump during electric power 
outages. 

Unit Well 2 

Includes a 300 gpm well pump which discharges into an on-site reservoir having a gross storage 
volume of 400,000 gallons.  Three 400 gpm service pumps draw water from the reservoir and 
discharge to the distribution system.  An on-site diesel-fueled engine-generator set has enough 
capacity to operate the entire facility during electric power outages. 

Unit Well 3 

Includes a 750 gpm well pump which discharges directly to the distribution system.  No 
equipment is available to operate the pump during electric power outages. 
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Elevated Storage 

A single pedestal style tank has a gross capacity of 250,000 gallons. 

The projected average day and peak day pumpages are 0.50 MG and 0.90 MG, respectively.  The 
recommended fire flow supply is 3500 gpm (5.04 MGD) for 3 hours. 

Well Pump Capacity 

There should be sufficient well pump capacity to supply the peak day pumpage volume with the 
largest capacity well pump considered inoperable. 

Example calculation.  There are a total of 3 wells having capacities of 300 gpm, 500 gpm and 
750 gpm.  Assuming the 750 gpm pump is inoperable, the remaining capacity is 300 + 500 = 800 
gpm = 1.15 MGD.  If the needed peak day pumpage is 0.90 MG, the surplus available is 1.15 - 
0.90 = 0.25 MGD. 

Peak Hour Storage Capacity 

One purpose of storage is to have water available to meet limited duration peak water demand 
rates. 

Storage can be provided by an elevated tank, in which case it will be assumed that the rate at 
which the tank can supply water is unlimited.  Repump storage refers to tanks from which pumps 
draw suction and discharge to the distribution system.  For repump storage, the rate at which 
water can be delivered to the distribution system is determined by the aggregate capacity of the 
pumps.  The volume a repump storage tank can provide is determined by the aggregate pump-out 
rate and the time period during which the pumps operate. 

Water demand typically varies over any 24 hour long period, with higher demand rates normally 
occurring during the day and lower rates at night.  This means that on the day of peak demand 
for the year, there will be time periods during which the demand rate exceeds the average rate for 
the peak day.  The storage volume needed to satisfy the Peak Hour Storage criteria is the 
difference between the Peak Hour rate and the Peak Day rate for a duration of 4 hours.  A Peak 
Hour rate of 2.0 times the Peak Day rate will be assumed. 

Example calculation.  The Peak Hour rate would be 2 x Peak Day rate or 2 x 0.90 MGD = 1.80 
MGD.  The difference between the Peak Hour rate and the Peak Day rate is 1.80 - 0.90 = 0.90 
MGD.  The needed volume is determined by the 4 hour duration or 0.90 x 4/24 = 0.15 MG. 

If the aggregate well capacity exceeds the Peak Day demand rate, the surplus well capacity is 
available to satisfy the Peak Hour Storage criteria.  In the example, there is a surplus 0.25 MGD 
of well capacity.  The volume available over a 4 hour period is 0.25 MG x 4/24 = 0.04 MG. 

Usable storage volume for a repump tank is assumed to be 75% of gross volume.  For Unit Well 
2, the aggregate service pump rate is 3 x 400 gpm = 1200 gpm.  The input rate is 300 gpm, so the 
net pump-out rate is 1200 - 300 = 900 gpm.  The net pump-out volume over a 4 hour period is 
900 gpm x (4 hr. x 60 min/hr.) = 0.22 MG.  The usable storage volume is 0.40 MG x 0.75 = 0.30 
MG.  The usable storage volume exceeds the net volume which can be pumped from the 
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reservoir during the 4 hour time period.  The lesser of these volumes (0.22 MG) can be assigned 
to meet the Peak Hour Storage criteria. 

For elevated storage tanks, it will be assumed that the available storage volume is that contained 
in the top 20 feet of the tank head range less 10 percent. 

For the example using a 250,000 gallon spheroid tank, the volume contained in the top 20 feet of 
head range is 0.19 MG.  Ninety percent of this volume is 0.17 MG. 

The total volume available to satisfy the Peak Hour Storage criteria is therefore 0.04 + 0.22 + 
0.17 = 0.43 MG.  The needed volume is 0.15 MG, so the available surplus is 0.43 - 0.15 = 0.28 
MG. 

Fire Flow Storage Capacity 

To calculate the needed Fire Flow Storage volume, it will be assumed that a 4 hour long Peak 
Hour demand rate is followed by a fire flow demand.  During the fire flow demand period, the 
assumed concurrent demand will be the peak day demand rate.  For the example, the needed Fire 
Flow Storage volume is calculated as follows: 

(Peak Hour Rate x 4/24) + (Fire Flow Rate x Fire Flow Duration) + (Peak Day Rate x Fire Flow 
Duration) = (1.80 x 4/24) + (5.04 x 3/24) + (0.90 x 3/24) = 1.04 MG. 

The volume available to satisfy the needed Fire Flow storage includes pumpage from wells, 
pumps drawing from repump storage tanks and elevated tanks.  For wells, it is assumed that the 
largest capacity well is inoperable.  For elevated tanks, the usable volume is that contained in the 
top 55 feet of head range less 10 percent.  For the example, the usable elevated tank storage 
volume would be 0.25 x 0.90 = 0.22 MG. 

Similar to the calculations for repump storage for the Peak Hour Storage criteria, available 
repump storage may be limited by either the usable storage volume or by the ability of the pumps 
to empty the tank within the available time period.  The usable volume is 75% of the gross 
volume.  For the example, the aggregate repump capacity is 1200 - 300 = 900 gpm = 1.30 MGD.  
The time duration is 7 hours, so the pump-out capacity is 1.30 x 7/24 = 0.38 MG.  Since the 
usable tank volume is only 0.30 MG, this smaller volume is the quantity available. 

For the example, the total available Fire Flow Storage volume is calculated as follows: 

Aggregate Well Pump Capacity + Repump Storage Volume + Elevated Tank Volume 

 (0.72 + 0.43) x 7/24 + 0.30 + 0.22 = 0.86 MG 
 
Surplus Fire Flow Storage Volume = 0.86 - 1.04 = (-0.18 MG). 
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Emergency Supply Capacity 

The needed Emergency Supply Capacity is assumed to be an average day pumpage.  Only 
elevated storage and pumping facilities equipped with auxiliary power are considered to be 
available to satisfy the Emergency Supply Capacity criteria.  In the example, Unit Wells 1 and 2 
are equipped with auxiliary power.  Unit 1 is simply an engine directly driving the well pump 
which discharges into the distribution system.  Its capacity is the well capacity of 500 gpm = 
0.72 MGD. 

At Unit Well 2, an engine-generator set has sufficient capacity to power the entire station.  The 
station capacity available to satisfy the Emergency Supply criteria is the well capacity (300 gpm 
= 0.43 MGD) plus the available storage volume.  The available storage volume is the lesser of 
the usable volume or the net pump-out volume, which is the aggregate pump-out capacity minus 
the well capacity over the one day duration.  For the example, the usable volume is 75% of the 
gross volume (0.40 MG x 0.75 = 0.30 MG) or 1200 - 300 = 900 gpm = 1.30 MG. 

Elevated storage available to satisfy the Emergency Supply criteria is that contained in the top 55 
feet of head range less 10 percent.  For the example, this is 0.25 x 0.90 = 0.22 MG. 

So, for the example, the available Emergency Supply is 0.72 + 0.43 + 0.30 + 0.22 = 1.67 

Surplus capacity = 1.67 - 0.50 = 1.17 MG. 

CAPACITY ANALYSIS SCENARIOS 

Capacity analyses will be performed for two scenarios.  These scenarios generally can be 
described as follows: 

Scenario 1- The Village supplies all Village lands designated to receive water service.  The City 
supplies all City lands designated to receive service, with the exception of the lands in Sections 
19 and 30 south of I-94, which will be served by Waukesha. 

Scenario 2 – A combined Village/City system supplies all lands designated to receive service, 
with the exception of City lands in Sections 19 and 30 south of I-94, which will be served by 
Waukesha. 

Referring to Map 2, the service subareas associated with the scenarios are as shown in Table 4. 

Scenario 1 

Scenario 1 is further divided into two Subscenarios.  For the Village there is no change in the 
analysis for the Subscenarios.  For the City, Subscenario A assumes that east (Subareas 2, 3 and 
4), west (Subareas 5 and 6) and northwest (Subareas 9 and 10) remain isolated from each other 
and are served by separate systems.  Subscenario B assumes that water mains are installed to 
interconnect all City service areas into one system.  Map 3 shows the assumed routes and sizes 
for the interconnecting mains. 
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Scenario 2 

Scenario 2 assumes the Village and City systems are interconnected to form one system.  Map 4 
shows the assumed routes and sizes for the interconnecting mains. 

Assumptions 

For the capacity analysis computations it will be assumed that peak hour flow rates are 2.0 times 
the peak day flow rate and fire flows are 3,500 gpm for 3 hours. 

The capacity analysis methodology assumes that water stored in the top 20 feet of elevated 
storage facilities is available to satisfy the peak hour storage analysis criteria and the top 55 feet 
is available to satisfy the fire flow and emergency supply criteria.  Under normal flow 
conditions, the water pressure an individual customer experiences is determined largely by the 
difference in elevation between the customer's property and the water level in the elevated 
storage facility.  The overflow elevation (and thus the normal range in tank water levels) for 
elevated storage facilities is selected in order to provide appropriate pressure to most customers.  
NR 811.63 Wisconsin Administrative Code requires that a minimum pressure of 35 psi be 
maintained under normal (non-emergency) conditions. 

If the ground surface elevation within a service area varies significantly, it will not be possible to 
select a single tank overflow elevation which will provide the desired pressure range to all 
customers.  In cases where large areas are at significantly different elevations, the overall service 
area can be divided into separate pressure zones.  Each zone will have its own elevated storage 
facility, with the tank overflow elevation selected to provide the desired pressure range within 
the zone. 

In cases where a large majority of a service area can be provided adequate pressure using a 
single overflow elevation, the small areas where pressure would otherwise be too low or too high 
can be provided with adequate service by pressure boosting or reducing facilities, respectively. 

The City and Village elevated storage facilities all have overflow elevations set at 1056 feet 
AMSL.  Combining the City and Village water systems into a single system is made much easier 
because all tanks have the same overflow elevation.  There are some hilltop areas in both the 
City and the Village where pressures would be below 35 psi if the elevated storage facility water 
levels were to drop to 20 feet below the tank overflow elevation.  Pressure boosting facilities 
should be installed to serve these areas in order to allow maximum use of the existing elevated 
storage facilities and thereby avoid the need to construct additional tanks.  It is recommended 
that service areas above an elevation of approximately 950 be provided with boosted pressure.  
These areas are shown on Map 1. 

Analysis Results 

Appendix 1 contains the printed results of the spreadsheet software program used to perform the 
capacity analyses.  A summary of the results for 2035 is shown in Table 7. 
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RECOMMENDED FACILITY ADDITIONS/IMPROVEMENTS 

It can be seen from Table 7 that for all scenarios, some deficiencies are projected for 2035.  
These deficiencies can be corrected by some combination of additional wells, pumping stations 
and storage facilities.  Descriptions of the recommended facilities follow. 

Scenario 1A 

Village 

Well 5 Radium Treatment 

For the Village, the only deficiency is in well pump capacity.  Well 5 currently is not used 
because the water discharged from the well has radium concentrations which exceed the 
allowable maximum contaminant level (MCL).  It is proposed to construct a radium removal 
treatment facility at Well 5. 

City - East System 

Still River Well 

The City is completing construction of the Still River well which is expected to have a 
capacity of 450 gpm.  The proposed pumping station will include a 100,000 gallon reservoir.  
It is expected that the facility will be operational by the end of 2010. 

Well 3 Service Pumps 

There is storage capacity available at the Well 3 site which could be used more effectively if 
the service pumps had greater capacity.  It is proposed to replace the two 750 gpm pumps 
with 1000 gpm pumps. 

Elevated Tank 

Based on the recommendations from a 2000 study, the City had been planning to construct a 
750,000 gallon elevated tank.  However, the 2000 study projected maximum day pumpages, 
which were based on aggressive development projections, were significantly greater than 
those projected by this study (8.36 MGD in 2020 compared to 4.28 MGD in 2035).  Based on 
the lower projected pumpages, a 500,000 gallon elevated tank is proposed. 

Additional Well Capacity 

Additional well capacity will be needed to meet the projected maximum day pumpage.  A 
500 gpm well is proposed.  Shallow limestone or sand and gravel wells are likely to have low 
radium concentrations.  While it is possible that a high capacity shallow well site could be 
located, exploration work performed to date suggests that finding such a site will be difficult.  
For this reason a sandstone well is proposed.  It is likely that the water discharged from the 
well will contain radium concentrations which exceed the allowable MCL, so radium 
removal treatment equipment is proposed along with a 100,000 gallon reservoir.   
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City-West 

Deer Haven Well 2 

Deer Haven Well 2 is currently under construction.  The water from this low capacity 
shallow well is intended to be blended with the water from a nearby sandstone well.  The 
sandstone well water currently meets the radium standard, but it is thought that blending with 
the low radium shallow well water will help assure continued compliance.  The anticipated 
Deer Haven Well 2 capacity is 125 gpm. 

Additional Well and Storage Capacity 

A 500 gpm sandstone well is proposed to meet projected maximum day pumpages.  The 
facility will include radium removal treatment equipment and a 300,000 gallon reservoir. 

City-Northwest 

Well and Storage Capacity 

To meet the projected demands of this new service area, a 300,000 gallon elevated tank is 
proposed.  Also proposed are two 500 gpm sandstone wells.  Each well will have radium 
removal treatment equipment and a 300,000 gallon reservoir.  There may be sites in the 
northwest part of Subarea 9 where high capacity shallow sand and gravel wells could be 
drilled.  If such sites can be located, the cost of the wells and pumping stations would be 
reduced. 

Scenario 1B 

Village 

The proposed Village improvements are the same as for Scenario 1A. 

City 

In this scenario, a transmission water main is installed to connect the east side system to the 
west side system.  Also, a transmission main is installed to connect the east side system to the 
future northwest side service area.  Interconnecting the separate City service areas into one 
system reduces the overall needed supply, pumping and storage facility capacities.  
Recommended facilities are described below: 

Still River Well 

This facility is identical to that proposed for East Side Scenario 1A. 

Deer Haven Well 2 

This facility is identical to that proposed for West Side Scenario 1A. 
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Well 3 Service Pumps 

This recommendation is identical to that proposed for East Side Scenario 1A. 

East-West Transmission Main 

This 7000 foot long 12 inch diameter main extension would connect the east side system at 
Bluemound Rd. and Fatima Dr. to the west side system at Well 3.  The majority of the pipe is 
actually 14 inch O.D. HDPE pipe directionally drilled to minimize wetland disturbance. 

East-Northwest Transmission Main 

This 2400 foot long 12 inch diameter main would be installed on Lindsay Rd. from 400 feet 
west of Swan Rd. to west of STH 164.  This transmission main segment would be installed 
through the Village to extend service from the east side system to the City northwest service 
area. 

Elevated Tank 

A 200,000 gallon elevated tank would be constructed in the northwest service area.  This 
location was selected to improve service reliability to the northwest area, which may be 
distant from any supply source. 

Additional Well Capacity 

Additional well capacity will be needed to meet 2035 maximum day demands.  A 700 gpm 
sandstone well is proposed with radium removal treatment equipment. 

Scenario 2 

In Scenario 2 the City and Village water systems are connected together to form a single system.  
The recommended facility improvements are described below: 

City/Village 

Still River Well 

This facility is identical to that included in Scenario 1. 

Deer Haven Well 2 

This facility is identical to that included in Scenario 1. 

West Side Interconnection Main 

This 2000 foot long, 12 inch diameter main extension connects the Village Lake St. elevated 
tank to the City main on Prospect Ave. northeast of Homestead Rd. 
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East Side Interconnection Main 

This 2000 foot long, 12 inch diameter main connects the Village system at Watertown Rd. 
and Forest Grove Dr. to the City main on Watertown Rd. 

Northeast Side Interconnection Main 

This 200 foot long, 12 inch diameter main is installed across Pewaukee Rd. at Swan Rd. to 
connect the City and Village system. 

South Side Interconnection Main 

This 4100 foot long, 12 inch diameter main on Bluemound Rd. connects the Village system 
at Morris St. with the City system at the Still River subdivision. 

ESTIMATED COSTS OF RECOMMENDED FACILITIES 

Table 8 shows the estimated cost of the recommended facility improvements for each scenario.  
The listed costs are the estimated construction costs plus 35% for engineering, legal, 
administrative and contingencies. 

OTHER NEEDED IMPROVEMENTS 

Village 

Table 5 lists the Village's proposed capital improvements plan projects, including the anticipated 
year of construction and the estimated costs.  The Village CIP shows the Well 5 radium removal 
treatment project occurring in 2014.  The projected 2035 maximum day pumpage for the Village 
is 1.673 MG.  It is recommended that additional well capacity (by adding radium removal 
treatment equipment at Well 5) be operational when the maximum day pumpage exceeds 
approximately 1.50 MG.  Using the 2000 maximum day pumpage of 1.220 MG and assuming a 
linear rate of increase, a maximum day pumpage of 1.50 MG would be projected to occur in 
approximately 2022.   

In addition, it is recommended that pressure boosting facilities be constructed to serve properties 
located at elevations higher than 950 feet AMSL.  Providing boosted pressure to these areas will 
allow more effective and flexible use of the Village's elevated storage facilities, including the 
ability to take more advantage of time-of-use electric rates.  The areas recommended for pressure 
boosting are shown on Map 1 and include the area around the standpipe and the area around the 
Pewaukee School District campus, including the homes on Tower Ct., Leanore Ct. and the south 
end of Lookout Dr. 

City 

Table 6 lists the City's capital improvement projects, including the anticipated year of 
construction and the estimated costs.  Assuming the East-West transmission main is constructed, 
it will not be necessary to construct additional elevated storage until the northwest service area 
develops.  The City will need to either retain (and presumably repaint) the existing east side 
elevated tank or construct a new tank to replace it.  The estimated cost to repaint the tank is 
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$405,000, which includes 35% for engineering, legal, administration and contingencies.  A 
replacement tank would cost considerably more. 

As with the Village, it is recommended that pressure boosting facilities be installed to serve 
properties located at elevations higher than 950 feet AMSL.  Providing additional pressure to 
these properties will provide for a more effective and flexible use of the City's elevated storage 
facilities.  Map 1 shows the areas in the City where elevations exceed 950.  These include the 
area around the Carmelite standpipe and the hilltop on Stone Ridge Dr. between Ridgeview 
Parkway and Busse Rd. 

This report does not include specific recommendations on how to provide boosted pressure to the 
identified high elevation areas.  This is because the recommendation to provide boosted pressure 
is independent of whether the utilities are consolidated and the methods used to boost pressure 
are unlikely to differ.  For small areas where only a few residential lots need boosted pressure, it 
usually is most cost effective to install the needed equipment in each house.  The equipment 
includes a small pump, pressure tank and controls.  The installed cost for an individual house 
would be approximately $2000.  For boosting pressure to a larger number of houses or to non-
residential customers, a single high capacity pumping station often is the best choice.  The cost 
of a pumping station is at least $75,000 and can be significantly higher depending on the type of 
construction and the needed or desired features. 

CONCLUSIONS 

A consolidated City/Village water system would require significantly fewer facility 
improvements in order to provide water to the projected City and Village 2035 service areas 
when compared to separate City and Village systems.  This conclusion is not unexpected because 
any water system needs a certain base level of supply, pumping and storage capacities in order to 
provide fire flows and for desirable redundancies.  For example, if the City were to construct a 
separate water system to supply the northwest service area, a single 500 gpm well would be 
capable of supplying the service area's projected maximum day pumpage.  However, the 
facilities recommended to supply this service area include two 500 gpm wells (one for backup) 
and a total of 900,000 gallons of storage.  The storage is needed in order to provide fire flows 
and to meet other limited duration peak demands. 

A consolidated City/Village system requires fewer facility improvements for a number of 
reasons.  First, the City currently is constructing two wells.  The anticipated capacity of the wells 
will be sufficient to eliminate the need for future wells.  Second, the Village has a relatively large 
total elevated tank capacity.  Third, the relative proximity of large diameter water mains in the 
City and Village allows the two systems to be interconnected easily.  Constructing three 
relatively short (total of approximately 4200 lineal feet) interconnecting mains will result in a 
combined system having a robust network of large diameter mains. 

One issue which will need to be addressed if the systems are consolidated is fluoride.  The 
Village currently adds fluoride to the water while the City does not.  For a consolidated system, 
fluoride must be added at all the wells or at none. 
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Table 1

Village of Pewaukee Water Utility
Well Pumpage and Metered Consumption

2000 - 2008

Peak Day
Total Metered Total Well Average Day Well
Consumption Pumpage Well Pumpage Pumpage

Year (MG) (MG) (MG) (MG)

2000 239.2 310.0 0.85 1.22
2001 240.1 320.6 0.88 1.54
2002 251.8 311.7 0.85 1.55
2003 251.5 307.3 0.84 1.53
2004 252.7 313.5 0.86 1.40
2005 276.7 333.7 0.91 1.66
2006 253.5 305.3 0.84 1.39
2007 259.5 299.0 0.82 1.47
2008 246.8 298.7 0.82 1.27

Source:  Public Service Commission of Wisconsin

8/17/2009
Ruekert/Mielke
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Table 2

City of Pewaukee Water Utility
Well Pumpage and Metered Consumption

2000 - 2008

Peak Day
Total Metered Total Well Average Day Well
Consumption Pumpage Well Pumpage Pumpage

Year (MG) (MG) (MG) (MG)

2000 324.6 419.8 1.15 1.79
2001 370.5 457.2 1.25 3.37
2002 391.5 465.8 1.28 2.85
2003 409.0 465.5 1.28 2.72
2004 375.2 448.8 1.23 2.60
2005 431.1 501.0 1.37 2.94
2006 376.3 451.0 1.24 2.38
2007 399.5 445.6 1.22 2.53
2008 382.7 472.6 1.29 2.53

Source:  Public Service Commission of Wisconsin

8/17/2009
Ruekert/Mielke
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Table 3

Projected 2035 Water Pumpages

Average Maximum
Service Day Day
Subarea Pumpage Pumpage

1 1,137 1,673
2 2,141 4,133
3 52 79
4 37 71
5 507 979
6 79 152
7 45 87
8 151 291
9 236 455

10 88 170
Total 4,473 8,090

Table entries are daily pumpage volumes in gallons x 1000

Source:  SEWRPC

8/17/2009
Ruekert/Mielke
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Service
Subarea Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max. Avg. Max.

1 1,137 1,673 1,137 1,673
2 2,141 4,133 2,141 4,133 2,141 4,133
3 52 79 52 79 52 79
4 37 71 37 71 37 71
5 507 979 507 979 507 979
6 79 152 79 152 79 152
7 45 87 45 87
8 151 291 151 291
9 236 455 236 455 236 455

10 88 170 88 170 88 170
Total 4,473 196 1,137 3,140 2,230 586 324
Total 8,090 378 1,673 6,039 4,283 1,131 625

Table entries are daily pumpage volumes in gallons x 1000

Source:  SEWRPC

Village City-East City-West City-North

Table 4

Projected 2035 Water Pumpages by Service Subarea
City and Village of Pewaukee Consolidation Study

City-All
All Scenarios Scenarios 1A,1B & 2 Scenario 1AScenario 2

Waukesha

 Pewaukee Consolidation Study > 112 - Water System Study > Reports > Table 4 - Projected water pumpages by service area.xls
8/17/2009 1 Ruekert/Mielke
 Pewaukee Consolidation Study > 112 - Water System Study > Reports > Table 4 - Projected water pumpages by service area.xls
8/17/2009 1 Ruekert/Mielke



Table 5

Village of Pewaukee Water Utility
5-Year Capital Improvement Plan

2010
Project Description Cost

Lake Street Water Tower Repaint Repair and Repaint $150,000

River Hills Water Main Relay Replace Water Mains and Lats $850,000

Well #2 VFD Install variable frequency drive 
on well pump motor

$80,000

Annual Total $1,080,000

2011
Project Description Cost

Standpipe Repaint Repair and Repaint $200,000

Well #2 Valve Vault Replacement $15,000

Replace Utility Truck $35,000

Annual Total $250,000

2012
ProjectProject DescriptionDescription CostCost

Well #3  Reservoir Repaint Repair and Repaint $110,000

Well #4 Pump Rehabilitation Repair as Necessary $85,000

Prospect Ave. Water Main 230' Loop at Maple $35,000

Annual Total $230,000

2013
Project Description Cost

Quinlan Tower Repaint Interior Repaint $85,000

Well #3 Generator & Garage Addition $250,000

Annual Total $335,000

2014
Project Description Cost

Well #6 Pump Rehabilitation Repair as Necessary $35,000

Well #5 Radium Treatment and Pump Rehab $750,000

Annual Total $785,000

Source:  Village of Pewaukee

8/17/2009
Ruekert/Mielke
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Table 6

City of Pewaukee Water Utility
5-Year Capital Improvement Plan

Water--Wells and Pumphouses

2009 2010 2011 2012 2013

Well No. 12 - Deer Haven 11 $600,000
Well No. 13 - Still River $600,000 $1,000,000
Well No. 14 $50,000 $250,000 $500,000

Subtotal $1,200,000 $1,000,000 $50,000 $250,000 $500,000

Water--Storage Facilities

New East Side Tower $500,000 $1,500,000

Water--Transmission Mains

East-West Transmission $2,900,000

Source:  City of Pewaukee

8/17/2009
Ruekert/Mielke
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Table 7
Capacity Analyses Results Summary

Capacity Analyses Criteria
Well Pump 

(MGD)
Peak Hour 

Storage (MG)
Fire Flow 

Storage (MG)
Emergency Supply 

Scenarios (MG)

Scenario 1A
Village -0.16 0.43 0.36 1.00
City-East -1.34 -0.02 -0.98 -0.32
City-West -0.84 0.06 -0.47 1.22
City-Northwest -0.63 -0.10 -0.92 -0.32

Scenario 1B
Village -0.16 0.43 0.36 1.00
City -1.87 -0.06 -0.83 0.58

Scenario 2
Village/City -0.47 0.49 0.61 1.57

Negative entries indicate deficiencies.

Source:  Ruekert/Mielke

8/17/2009
Ruekert/Mielke
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Estimated Service Area Community Scenario
2010 Total Total Total

When Project Project Project Project
Scenario 1A Facility Improvement Needed Cost Cost Cost Cost
Village Radium removal treatment at Well 5 2014 $810,000 $810,000 $810,000

City - East 500,000 gallon elevated tank 2010 $1,626,750
Still River well (450 gpm) with 100,000 gallon reservoir 2010 $1,552,500
Increase service pump capacity at Well 3 2010 $148,500
Repaint elevated tank 2011 $405,000
500 gpm well with radium treatment and 100,000 gallon reservoir 2025 $2,497,500 $6,230,250

City - West Deer Haven Well 2 and pumping station (125 gpm) 2010 $405,000
500 gpm well with radium treatment and 300,000 gallon reservoir 2015 $2,835,000 $3,240,000

City - Northwest 500 gpm well with radium treatment and 300,000 gallon reservoir 2020 $2,835,000
300,000 gallon elevated tank 2020 $1,188,000
500 gpm well with radium treatment and 300,000 gallon reservoir 2025 $2,835,000 $6,858,000 $16,328,250 $17,138,250

Scenario 1B
Village Radium removal treatment at Well 5 2014 $810,000 $810,000 $810,000

City Still River well (450 gpm) with 100,000 gallon reservoir 2010 $1,552,500
Deer Haven Well 2 and pumping station (125 gpm) 2010 $405 000

Table 8

City and Village of Pewaukee  Water Utility Consolidation Study
Water Supply, Pumping, Storage and Transmission Main Facilities Needed to Satisfy 2035 Demands

Deer Haven Well 2 and pumping station (125 gpm) 2010 $405,000
Increase service pump capacity at East Well 3 2010 $148,500
East - West transmission main 2010 $3,145,500
Repaint elevated tank 2011 $405,000
East - Northwest transmission main 2020 $540,000
200,000 gallon elevated tank 2020 $1,012,500
700 gpm well with radium treatment 2025 $2,295,000 $9,504,000 $9,504,000 $10,314,000

Scenario 2
Village/City combined Still River well (450 gpm) with 100,000 gallon reservoir 2010 $1,552,500

Deer Haven Well 2 and pumping station (125 gpm) 2010 $405,000
West side transmission main interconnection 2010 $324,000
East side transmission main interconnection 2010 $324,000
Northeast side transmission main interconnection 2010 $189,000
South side transmission main  interconnection 2010 $665,000
Demolish City elevated tank 2011 $135,000 $3,594,500 $3,594,500 $3,594,500

Project costs are construction costs x 1.35 for engineering, legal, administration and contingencies
1.35

Source:  Ruekert/Mielke

8/17/2009
Ruekert/Mielke
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Map 2
Service Sub Areas
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Map 3
Recommended Facilities for
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Map 4
Recommended Facilities for

Consolidated System
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