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I. EXECUTIVE SUMMARY 
 

A. INTRODUCTION 
 
The City of Wood Dale is a community of approximately 14,012 people that serves 
potable water to customers purchased from DuPage Water Commission (DWC). 
The City has two connections to DWC located along Richert Rd and Park Lane.  
The City also owns three emergency wells and has three emergency interconnects 
with surrounding communities.  Local customers include domestic, commercial, 
and industrial water users of the City of Wood Dale. 
 
The City’s distribution system operates within two pressure zones and has 80.4 
miles of water distribution mains ranging from 4” to 16” with 5,004 services 
(residential, commercial, and industrial).  The distribution system includes two 
elevated storage tanks and three ground storage tanks. Water from the ground 
storage tanks is pumped into the system from high service pumps. The System 
has two Pressure Reducing Valve (PRV) stations (Wood Dale and Central).  The 
Wood Dale PRV also has a booster pump to pump water from pressure zone 1 to 
pressure zone 2 if needed. Figure II-1 is a schematic of the existing water 
distribution system.  The schematic is from 2014 and some of the pump capacities 
are not accurate; however, the schematic still shows an accurate overview of the 
distribution system components. The schematic is part of the 2019 IEPA Report, 
which is attached in Appendix D.   
 
The City desires to develop a calibrated hydraulic model and conduct an analysis 
of its water system to determine improvements necessary, if any, for a 20-year 
planning period.  These improvements include necessary water main 
improvements, additional storage, and other water distribution assets. 
 

B. EXISTING CONDITIONS 
 
The model demonstrated that the existing system infrastructure is adequate for the 
existing system demands.  However, the lack of elevated storage in Pressure Zone 
1 causes the pumps to turn on and off often due to the quick fill and draw cycle of 
the existing storage tank.  The quick fill and draw cycle results in pressure 
fluctuation throughout Pressure Zone 1.  A 750,000 gallon storage tank in Pressure 
Zone 1 would allow for a longer fill and draw cycle which would prevent the pumps 
from turning on and off as often and provide more stable pressure throughout the 
pressure zone.  The 750,000 gallon storage tank would increase the elevated 
storage capacity to 1.25 million gallons, which will be slightly lower than the 20-
year design average day demand (1.52 MGD).  
 
Another issue the City experiences with only the 100,000 gallon storage tank in 
Pressure Zone 1 is that the volume is quickly depleted during hydrant use 
(flushing/fire use).  This causes a quick drop in system pressure, which triggers 
two valves opening between Zone 2 and Zone 1 to allow more water into Zone 1.  
The sudden change in pressure and the valves quickly opening can cause water 
hammer and hydraulic surging.  Water hammer and hydraulic surging increases 
the chance of watermain breaks in the distribution system along with greater wear 
and tear on the distribution system. 
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Currently Pressure Zone 1 has higher demand than Pressure Zone 2.  Zone 2 
helps supplement Zone 1 with water through the Central PRV station.  The 
additional elevated storage tank in Zone 1 would allow Zone 1 to operate without 
requiring supplementing from Zone 2.  Also, the majority of the future demand is 
located in Zone 2 with the TIF district improvements/redevelopment.  This could 
cause more stress on Zone 2; therefore, supplementing Zone 1, if additional 
storage weren’t added, could become more of an issue. The following are benefits 
of adding a 750,000 gallon elevated storage tank: 
 
• Longer fill and draw cycle preventing pumps from turning on and off often. 
• Less pressure fluctuation throughout the day. 
• More storage for future development and usage. 
• Allow Zone 1 to operate without requiring as much supplementing from 

Zone 2 
• More elevated storage which is not dependent on pumps to serve the City. 
• Minimize water hammer/hydraulic surging when flushing hydrants, fire 

department usage, or watermain breaks.  Preventing other watermain 
breaks in the distribution system.   

 
  Table I-1:  OPC – 750,000 Gallon Storage Tank 

Description Cost 

750,000 Gallon Storage Tank $3,960,0001 

Site Work, Electrical and Controls $300,000 

Contingency (20%) $852,000 

Engineering, Legal, and Administration (10%) $512,000 

Total $5,624,000 
1. Quote from CB&I August 31, 2022. Quote includes full paint containment and is based on spread 
footing foundation assuming at least 4,000 psf soil bearing.  If less than 4,000 psf soil bearing, 
pile/pier foundation shall be required, and cost will increase.  

 
Reconstructing the tower at the existing location presents constructability issues.  
The issues include possible poor soil bearing causing need for deeper foundation 
due to the proximity to Salt Creek which would result in higher construction costs 
when compared to relocating the tower.  Also, the tight working space within the 
wastewater treatment plant creates issues with storing material on-site and 
constructing the proposed elevated storage tank. 
 
When designing the proposed elevated storage tank, the option to increase the 
elevation of the tower could be an option.  Increasing the elevation of the proposed 
elevated storage tank would set the pressures in Pressure Zone 1.  With pressure 
in Zone 2 at a higher level, the City could increase the pressure to be closer to 
Pressure Zone 2 or even match the pressure and become a one pressure zone 
system. 
 

C. FUTURE NEEDS 
 
The future demands were determined in two phases as determined by the City.  
Phase 1 included a multi-family development along Wood Dale Road, 
industrial/commercial development along IL-83, and an industrial user along Lively 
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Blvd. Phase 2 included the redevelopment of the TIF District (previously analyzed 
by HR Green in 2017) and servicing existing unincorporated residential area 
between Wood Dale Rd and Central Ave.  
 
Analysis of both Phase 1 and Phase 2 was completed. The analysis showed that 
the City’s existing system will have capacity for both future phases to maintain 
pressure and fire flow in the distribution system. 
 
The working model is a tool the City should utilize as development occurs. The 
model could be utilized to prepare for future development to prevent redoing 
system improvements.  If development plans change over time, the model should 
be updated to confirm the effect of developmental changes on the existing water 
system. 
 

D. WATER MAIN AND WATER SYSTEM RECOMMENDATIONS 
  

After analyzing the water main break history of the City, the majority of the breaks 
were located on cast iron pipes.  It is recommended that the City replace cast iron 
water mains as budget allows. 
 
The City maintains approximately 80.4 miles of watermain ranging from 4” to 16”.  
The watermain material used throughout the distribution system is a mix of cast 
iron and ductile iron.  The life expectancy of cast iron and ductile iron watermain is 
between 50 years to 100 years depending on many factors such as installation, 
soil types, water quality and pipe material manufacturing.  Assuming the average 
life expectancy of 75 years, the City would need to replace approximately 5,660 
feet of watermain every year.  Table I-2 shows the opinion of probable cost for an 
annual watermain replacement based on a 75-year life expectancy.   
 
As this number is merely a benchmark, the City can use their knowledge of the 
water distribution system including the watermain break history and other issues 
within their system to prioritize the location and amount of watermain replacement 
to be completed in a given year in coordination with available budget and other 
capital projects. 
 
 Table I-2:  Opinion of Probable Cost Annual Watermain Replacement 

Description Linear Feet Cost/Ft Opinion of 
Probable Cost 

Annual Watermain 
Replacement  

5,660 $350 $1,982,000 

 
The City previously completed a water main project along N. Addison Road south 
of Potter Street.  Phase 2 of this project, from Potter Street to Irving Park Road, 
was to be completed at a future date. A dead end currently exists on the 12” main 
at Potter Street and the existing main from Potter Street to Irving Park Road is 
older cast iron water main. As such, it is recommended that the City prioritize this 
project under its annual watermain replacement program to eliminate the dead end 
and replace the existing main. Table I-3 shows the opinion of probable cost to 
complete the connection. 
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 Table I-3:  Opinion of Probable Cost Addison Road Water Main   

Description Linear Feet Cost/Ft Opinion of 
Probable Cost 

Addison Road 12” Watermain  1,800 $350 $630,000 

 
The water main along Irving Park Road transitions from 12” watermain to 6” water 
main back to 12” watermain near Edgebrook Rd.  The existing system maintains 
acceptable pressures and fire flow in the area despite the bottleneck; however, the 
12” watermain is limited due to the sudden decrease to 6”.  It is recommended that 
the City increase the approximately 300 feet of 6” watermain to 12” watermain.  
Table I-4 shows the opinion of probable cost to complete the replacement of the 
6” water main. 
 
 Table I-4:  Opinion of Probable Cost Replace Bottleneck Watermain 

Description Opinion of Probable Cost 

Replace 6” Bottleneck along Irving Park Road 
with 12” Watermain 

$150,000 

 
The City maintains three deep wells for emergency purposes.  The wells only 
operate in emergency situations; however, the wells need to be operated monthly 
in order to obtain samples as required by IEPA.  The City has not needed to 
operate the wells in an emergency situation in the recent past.  Based on the 
amount of use the wells receive, it is recommended that the pumps be pulled, and 
the wells should be inspected every seven to ten years.  Table I-5 shows the 
opinion of probable cost to complete the well inspections. Recent data shows that 
Well #6 is experiencing significant reduction in output capacity. It is recommended 
that the City inspect the well and budget for future repairs as needed.  
 
 Table I-5:  Opinion of Probable Cost Emergency Wells Inspection 

Description Opinion of Probable Cost 

Emergency Wells Inspection (per well) $25,000 

 
In addition to the capital improvements identified above, it is recommended that 
the City continue with routine inspections and maintenance of its pumping facilities 
and additional system components including pumps, PRVs, elevated and ground 
storage tanks, and disinfecting equipment. Routine inspections and repairs should 
be budgeted for appropriately in each annual operating budget.  
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II. INTRODUCTION 
 
A. PURPOSE 

 
The City of Wood Dale is a community of approximately 14,012 people that serves 
potable water to customers purchased from DuPage Water Commission (DWC). 
The City has two connections to DWC located along Richert Rd and Park Lane.  
The City also owns three emergency wells and has three emergency interconnects 
with surrounding communities.  Local customers include domestic, commercial, 
and industrial water users of the City of Wood Dale. 
 
The City’s distribution system operates within two pressure zones and has 80.4 
miles of water distribution mains ranging from 4” to 16” with 5,004 services 
(residential, commercial, and industrial).  The distribution system includes two 
elevated storage tanks and three ground storage tanks. Water from the ground 
storage tanks is pumped into the system from high service pumps. The System 
has two PRV stations (Wood Dale and Central).  The Wood Dale PRV also has a 
booster pump to pump water from pressure zone 1 to pressure zone 2 if needed. 
Figure II-1 is a schematic of the existing water distribution system.   The schematic 
is from 2014 and some of the pump capacities are not accurate; however, the 
schematic still shows an accurate overview of the distribution system components. 
The schematic is part of the 2019 IEPA Report, which is attached in Appendix D. 
 
The City desires to develop a calibrated hydraulic model and conduct an analysis 
of its water system to determine improvements necessary, if any, for a 20-year 
planning period.  These improvements include necessary water main 
improvements, additional storage, and other water distribution assets. 

 
B. SCOPE 

 
HR Green, Inc. was hired in August 2021 to evaluate the City of Wood Dale’s water 
distribution system and develop recommendations for improvements necessary for 
the City.   
 

 



HR Green, Inc.      Water Distribution System Master Plan 
Project No. 210682    City of Wood Dale, Illinois 

 

II-1 

 
Figure II-1:  Water Distribution System Schematic
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III. DESIGN CRITERIA 
 
A. GENERAL 

 
Design criteria discussed in this report will meet the requirements of the Illinois 
Environmental Protection Agency (IEPA), Recommended Standards for Water 
Works (2018 Edition), and the City of Wood Dale.   
 

B. HISTORICAL WATER DEMANDS 
 
Water demands in the existing water distribution system are based on the City’s 
DWC meter readings for the years 2018, 2019, 2020, and 2021.  The City averaged 
approximately 1.09 million gallons per day (MGD) demand.  The maximum day 
demand was 1.85 million gallons. The ratio of Maximum to Average Day Demands, 
or peaking factor, is identified as 1.70.  The Average and Maximum Day Demands 
will be used for modeling the City’s existing distribution system. 
 
The demands were assigned to nodes in the water model.  First the top ten users 
are added individually to a node at the location of the user.  The rest of the demand 
was evenly distributed throughout the remaining nodes in the water model. 
 

C. FUTURE WATER DEMANDS 
 
The future demands were determined in two phases as determined by the City.  
Phase 1 included a multi-family development along Wood Dale Road, an 
industrial/commercial development along IL-83, and an industrial user along Lively 
Blvd. Phase 2 included the redevelopment of a TIF District (previously analyzed 
by HR Green in 2017) servicing an existing residential area between Wood Dale 
Rd and Central Ave.  The City is landlocked, and these two phases are what the 
City expects to develop over the next 20 years. 
 
The multi-family development is a proposed 176-unit complex. Based on 3 people 
per unit (IL Title 35 Section 370 Appendix A Table No. 1, conservatively assuming 
2-bedroom units), the average day demand would be 36.7 gpm with a maximum 
demand of 62.3 (based on peaking factor calculated).  Figure III-1, located in 
Appendix A, shows a rendering of the multi-family development. The 
industrial/commercial development along IL-83 is approximately 24 acres of 
building space or development lots.  Based on 25 people/acre and 35 gpd/person 
(IL Title 35 Section 370 Appendix B Table No. 2), the average day demand is 
projected to be 14.6 gpm with a maximum day demand of 24.8 gpm.  Figure III-2, 
located in Appendix A, shows the development plan for the area.  The industrial 
user along Lively Blvd. is estimated to use 2,000,000 gallons per month or an 
average day use of 46.3 gpm and a maximum day use of 78.7 gpm. 
 
The TIF District redevelopment was analyzed previously in 2017 by HR Green.  
The average day demand for the TIF District is 164.4 gpm with a maximum day 
demand of 279.4 gpm.  Figure III-3 is the concept plan for the TIF District and is in 
Appendix A.  The existing residential area located between Wood Dale Rd. and 
Central Ave. has approximately 151 houses.  Assuming 3.5 people per house (IL 
Title 35 Section 370 Appendix A Table No. 1), the average day demand is 36.7 
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gpm with a maximum day demand of 62.4 gpm.  Table III-1 is a summary of 
demands for future development. 
 
The potential for additional future demand exists in the area south of the planned 
development near IL-83 and Bryn Mawr Avenue and north of Foster Avenue. This 
area currently entails roughly 40 acres of potential future commercial, industrial, 
and/or residential development, however as potential water usage data for these 
future developments are not known this area was excluded from the modeling.  
 
Table III-1:  Future Development Water Demands 

Description Average Day 
(MGD) 

Maximum Day (MGD) 

Existing 1.09 1.85 

Wood Dale Rd 
Development 

0.05 0.09 

Commercial Laundry 
Cleaner 

0.07 0.11 

IL-83 Development  0.02 0.03 

TIF District 0.24 0.40 

Existing Residential 
Area 

0.05 0.09 

Total 1.52 2.57 

 
D. WATER SUPPLY 

 
The City’s currently relies on two connections to DWC:  1) the Park Lane 
connection located in Pressure Zone 1, and 2) the Richert Rd. connection located 
in Pressure Zone 2.  The pressure the water is received from DWC ranges from 
80 psi – 100 psi.  The original design intent for operation is for the water supply 
from DWC to fill the ground storage tanks for each respective pressure zone and 
then be pumped and chlorination boosted, if needed, into the distribution system 
from the respective pumping stations. The pumps operate on variable frequency 
drives (VFDs) that allow for more operational control.  Table III-2 shows the 
capacity of the pumps at each pump station.  
 
Table III-2:  Pump Station Capacity 

Potter St. Pump 
Station 

Capacity (gpm) Capacity (MGD) 

B-4 1,000 1.44 

B-9, B-10, B-11 1,400 2.02 

Firm Capacity 3,800 5.47 

Total Capacity 5,200 7.49 

Richert Rd. Pump 
Station 

Capacity (gpm) Capacity (MGD) 

5-1, 5-2 1,400 2.02 

Firm Capacity 1,400 2.02 

Total Capacity 2,800 4.04 
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The City can bypass the ground storage tanks and operate with direct flow from 
DWC’s system into the City’s distribution system. This operation allows less energy 
consumption from the pumping stations.  
 
For emergency purposes, the City owns three emergency wells and has 
emergency interconnects with Bensenville, Elk Grove, and Itasca.  Table III-3 
shows the emergency well capacity. The emergency well capacity is greater than 
the average and maximum day demands of the City. 
 
Table III-3:  Existing Deep Wells 

Description Capacity (gpm) Capacity (MGD) 

Well #3 800 1.15 

Well #5 850 1.22 

Well #6 1,100 1.58 

Total 2,750 3.95 

 
E. STORAGE 

 
The City’s water system contains two elevated storage tanks and three ground 
storage tanks.  Table III-3 shows the capacity of the existing storage tanks.   
 
Table III-3:  Existing Storage Tanks 

Name Capacity (MG)1 

Tower 1 0.10 

Tower 2 0.50 

Reservoir 3 1.00 

Reservoir 4 0.50 

Reservoir 5 1.25 

Total 3.35 
1. The capacity shown is the total volume of the storage tanks.  This does not take in account the 
unusable volume of the tanks based on minimum pump levels required to maintain adequate net 
positive suction head of the pumps. 

 
The City receives their water supply from DWC.  DWC obtains the water from the 
City of Chicago.  The storage requirement for water received from the City of 
Chicago is two times the average day demand.  Therefore, Table III-4 shows the 
recommended storage for the existing system, Phase 1, and Phase 2. 
 
Table III-4:  Recommended Storage  

Name Capacity (MG) 

Existing 2.18 

Phase 1 2.46 

Phase 2 3.04 

 
Since the pumping stations at the ground storage tanks have emergency backup 
power, the ground storage tanks can be considered storage along with the 
elevated storage tank.  Therefore, the City currently has adequate storage 
capacity.  
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The majority of the City’s storage capacity is in the ground storage tanks.  Although 
the ground storage tanks can be considered storage, there are operational benefits 
for elevated water storage and the supply does not rely on a pump to provide the 
water to the distribution system.  
 

F. DISTRIBUTION SYSTEM PRESSURES 
 
The 2018 Edition of the Recommended Standards for Water Works – also known 
as the Ten States Standards – outlines the following recommendations for water 
distribution systems: 
 

• Normal working pressures to be approximately 60 to 80 psi, and not less 
than 35 psi, 

• Minimum pressure of 20 psi anywhere in the system under all flow 
conditions, 

• Water mains shall be minimum 6-inch if serving fire hydrants or providing 
fire protection 
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IV. METHODOLOGY – DESCRIPTION OF DISTRIBUTION SYSTEM MODEL 
 
A. GENERAL 

 
HR Green updated a computer model previously updated in 2017.  The water 
model was updated with distribution system improvements that were completed 
since the distribution map was last updated.   
 

B. COMPUTER MODEL 
 
The computer model was created using the WaterGEMS Version 8i by Bentley 
Systems, Inc.  The program has the capabilities to analyze steady state, extended 
period simulation (EPS), and water quality simulations for pipe distribution 
systems.  Information about the City of Wood Dale’s distribution system was 
entered into the computer model and WaterGEMS performed the hydraulic 
calculations to determine flows and pressures.  The information required to run the 
distribution system analysis program includes: 
 
1.   Water Distribution System Data 

a.  Pipe sizes, types, roughness coefficients and lengths.   
b.  Pipe junction elevations 
c.  Water tower location, diameter, head range, and elevation 
d.  Pump locations, elevations, and pump curves 
e.  Major water users and their locations 

 
2.   Flow Data 

a.  Peak day water demand 
b.  Peak hour water demand 
c.  Fire flow demand 

 
Information about the existing water distribution system was obtained from water 
distribution maps and records with the assistance of City staff.  Information on flow 
data was obtained from DWC metering records.  Other than the 10 major water 
users that were entered in the model using their actual addresses, the remaining 
flow demands were equally distributed throughout the distribution system. The 
model has 2,442 pipes (sizes ranging from 1” to 16” in diameter) and 2,199 
junctions.  The model is operated in two pressure zones. The hydraulic grade line 
of Pressure Zone 1 is 839.64 and Pressure Zone 2 is 865.39.   
 
The WaterGEMS computer program uses the Hazen-Williams formula for 
computing the pipe friction losses under flow conditions.  To solve the network 
system hydraulics, the program uses mass continuity and energy conservation 
equations.   
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V. EXISTING WATER DISTRIBUTION SYSTEM ANALYSIS 
 

Figure V-1 is a map of the existing distribution system. The controls in the model are set 
up to operate the water system based on the design intent of operation with DWC supply 
being controlled by the elevation in the respective ground storage tank and the pump 
stations pumping to the system based on the elevation in the elevated storage tank in 
each pressure zone. 

 
A. AVERAGE DAY SYSTEM DEMAND 

 
The model was updated with changes that occurred since the last model was 
completed in 2017.  The Average Day EPS for the existing system model evaluates 
how the water system operates over a normal 72-hour time period. This evaluation 
reveals how variations in the flow demands that normally occur over the course of 
the day affect the operation of wells, pumps, and storage tanks.  Average day 
demands were determined by using the DWC metering data from 2018-2021.  
Demands were distributed across the nodes (model junctions) for each demand 
type.  Finally, a diurnal demand pattern was developed and applied to the Average 
Day demand, which represents a typical usage pattern during the course of a day.  
A typical average day demand pattern has morning and early evening peaks for 
water usage.  
 
The results of this simulation for existing system conditions show the range of 
pressures experienced in the different areas within the system.  Figure V-2 in 
Appendix B shows the pressures during peak hour demand throughout the system.  
The figure’s legend indicates pressure (psi) at each junction node.  Each color 
represents a pressure range equal to or less than the indicated pressure. The 
lowest pressure in the system during peak hour demand is 48 psi. Under Average 
Day demand conditions, the model indicates the existing water system operates 
with acceptable pressures. 
 
Figure V-3 and Figure V-4 (Appendix B) show the fill and draw cycle of Tower 1 
and the pump run status for Booster Pump 4 respectively. Tower 1 is only 100,000 
gallons; therefore, the fill and draw cycle happens quickly causing the pumps to 
turn on and off often, which puts strain on the equipment.  
 
Figure V-5 and Figure V-6 (Appendix B) show the tower level and pump run status 
if a 750,000 gallon tank was added to the system.  The addition of a 750,000 gallon 
storage tank slows down the fill and draw cycle in the storage tank, which causes 
the booster pump to turn on less frequently and run for a longer period of time.  
With the addition of a 750,000 gallon storage tank, the total elevated storage would 
be 1.25 million gallons.  The total elevated storage would be slightly lower than the 
future average day demand (1.52MGD). 
 
Currently Pressure Zone 1 has higher demand than Pressure Zone 2.  Zone 2 
helps supplement Zone 1 with water through the Central PRV station.  The 
additional storage tank in Zone 1 would allow Zone 1 to operate without requiring 
supplementing from Zone 2.  Also, the majority of the future demand is located in 
Zone 2 with the TIF district improvements/redevelopment.  This could cause more 
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stress on Zone 2; therefore, supplementing Zone 1, if additional storage weren’t 
added, could become more of an issue.   
 

B. MAXIMUM DAY SYSTEM DEMAND 
 

The results of this simulation for existing system conditions show the range of 
pressures experienced in the different areas within the water distribution system 
under maximum day demands.  Maximum day demands were determined using 
the DWC metering data from 2018-2021.  The average day demands were 
multiplied by the calculated ratio of maximum day demand to average day demand 
of 1.70.  Demands were distributed across the network nodes of the model to 
simulate typical demands.  Finally, a diurnal demand pattern was applied to the 
Maximum Day demand, which represents a typical summertime/higher usage 
pattern during the course of a day.  This higher use pattern is reflective of 
consumers using water for irrigation of lawns, filling pools, etc. 
 
Figure V-7 in Appendix B shows the minimum pressures that the system 
experienced during the maximum day fluctuations.  This figure is formatted the 
same as Figure V-1.  During the 72-hour EPS under Maximum Day demand the 
model indicates that the existing system lowest pressure is 48 psi.  The model 
demonstrates that the existing water supply is capable of handling the maximum 
day demands of the existing water system. 

 
C. FIRE FLOW DEMANDS 

 
Fire flow simulations were performed to evaluate the available fire flow at each 
network node in the model.  Note that the fire flow shown is available fire flow at 
the node based on the size of the water main the node is located on.  Higher fire 
flows will be impacted by losses through smaller diameter fire hydrant lead and the 
fire hydrant itself.  For acceptable fire protection flow in single family residential 
areas, flow constraints of a minimum of 1000 gpm while maintaining a minimum 
system pressure of 20-psi were used.  For industrial and commercial areas, the 
available fire flow goal is 3,500 gpm.  The available fire flow for each node is shown 
in Figure V-8 in Appendix B.  Most of the nodes with observed fire flow rates below 
1,000 gpm are located at dead ends of water mains or are on nodes located on 
service connections smaller than 6”.  Increasing the service line sizes and 
removing dead ends would help maintain the appropriate fire flow throughout the 
system.  The model indicates the existing system has adequate available fire flow 
above the minimum 1,000 gpm for the majority of the residential areas. The fire 
flow analysis shows that the majority of the commercial/industrial areas are above 
the 3,500 gpm recommendation. 
 

D. WATER AGE 
 
Water age is an indicator of water quality in the distribution system.  The water age 
evaluation demonstrates the areas in the distribution system where the retention 
time of water is short (“new” water), where it is long (“old” water) and where 
circulation problems may be occurring.  Water Age was evaluated for the Existing 
System.  These scenarios were run as an EPS for 1,200 hours (50 days) duration.  
The time frames shown in each figure for this section were snapshots during a 24-
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hour operating period after the system’s water age stabilized 500 hours into the 
EPS. 
 
The typical results for water age are represented in Figure V-9 in Appendix B.  The 
colors in the legend represent the water age in hours ranging from blue being 8 
hours or less to magenta being 240 hours or greater. 
 
The water age in the mains near the elevated water tanks are typically longer (i.e. 
older) due to the residence times in the tanks.  When evaluating water age, an 
initial simulation is run in order to determine the starting age of the water tanks.  
The initial simulation is run for the usual 1,200 hours and the water age of each 
tank is charted vs. time.  The age where the tank stabilizes becomes the initial age 
of the tank for the final EPS.   
 
The highest water age for the system occurs on the outsides of the system 
(southeast and northwest).  The water age is only an indicator of possible water 
quality.  Although portions of the City’s water system show high water age, the 
City’s operations have not shown an issue with water quality.   
 

E. RECOMMENDATIONS 
 
The model demonstrated that the existing system infrastructure is adequate for the 
existing system demands.  However, the lack of elevated storage in Pressure Zone 
1 causes the pumps to turn on and off often due to the quick fill and draw cycle of 
the existing storage tank.  The quick fill and draw cycle results in pressure 
fluctuation throughout Pressure Zone 1.  A 750,000 gallon storage tank in Pressure 
Zone 1 would allow for a longer fill and draw cycle which would prevent the pumps 
from turning on and off as often and provide more stable pressure through out the 
pressure zone.  The 750,000 gallon storage tank would increase the elevated 
storage capacity to 1.25 million gallons, which will be slightly lower than the 20-
year design average day demand (1.52MGD).   
 
Another issue the City experiences with only the 100,000 gallon storage tank in 
Pressure Zone 1 is that the volume is quickly depleted during hydrant use 
(flushing/fire use).  This causes a quick drop in system pressure, which triggers 
two valves opening between Zone 2 and Zone 1 to allow more water into Zone 1.  
The sudden change in pressure and the valves quickly opening can cause water 
hammer and hydraulic surging.  Water hammer and hydraulic surging increases 
the chance of watermain breaks in the distribution system. 
 
Currently Pressure Zone 1 has higher demand than Pressure Zone 2.  Zone 2 
helps supplement Zone 1 with water through the Central PRV station.  The 
additional storage tank in Zone 1 would allow Zone 1 to operate without requiring 
supplementing from Zone 2.  Also, the majority of the future demand is located in 
Zone 2 with the TIF district improvements/redevelopment.  This could cause more 
stress on Zone 2; therefore, supplementing Zone 1, if additional storage weren’t 
added, could become more of an issue. The following are benefits of adding a 
750,000 gallon elevated storage tank: 
 

• Longer fill and draw cycle preventing pumps from turning on and off often. 
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• Less pressure fluctuation throughout the day. 

• More storage for future development and usage. 

• Allow Zone 1 to operate without requiring as much supplementing from 
Zone 2 

• More elevated storage which is not dependent on pumps to serve the City. 

• Minimize water hammer/hydraulic surging when flushing hydrants, fire 
department usage, or watermain breaks.  Preventing other watermain 
breaks in the distribution system.   

 
  Table V-1:  OPC – 750,000 Gallon Storage Tank 

Description Cost 

750,000 Gallon Storage Tank $3,960,0001 

Site Work, Electrical and Controls $300,000 

Contingency (20%) $852,000 

Engineering, Legal, and Administration (10%) $512,000 

Total $5,624,000 
1. Quote from CB&I August 31, 2022.  Quote includes full paint containment and is based on spread 
footing foundation assuming at least 4,000 psf soil bearing.  If less than 4,000 spf soil boirng, pile/pier 
foundation shall be required and cost will increase. 

 
Reconstructing the tower at the existing location presents constructability issues.  
The issues include possible poor soil bearing causing need for deeper foundation 
due to the proximity to Salt Creek which would result in higher construction costs 
when compared to relocating the tower.  Also, the tight working space within the 
wastewater treatment plant creates issues with storing material on-site and 
constructing the proposed elevated storage tank.  
 
When designing the proposed elevated storage tank, the option to increase the 
elevation of the tower could be an option.  Increasing the elevation of the proposed 
elevated storage tank would set the pressures in Pressure Zone 1.  With pressure 
in Zone 2 at a higher level, the City could increase the pressure to be closer to 
Pressure Zone 2 or even match the pressure and become a one pressure zone 
system.
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VI. FUTURE WATER SYSTEM ANALYSIS 
 

The future analysis is modeled in two phases as determined by the City.  Phase 1 
included a multi-family development along Wood Dale Road, an 
industrial/commercial development along IL-83, and an industrial user along Lively 
Blvd. Phase 2 included the redevelopment the TIF District (previously analyzed by 
HR Green in 2017) currently servicing an existing unincorporated residential area 
between Wood Dale Rd and Central Ave.  The City is landlocked, and the two 
phases are what the City expects to develop over the next 20 years.  
  

A. PHASE 1 
 
The maximum day pressures and fire flow available were analyzed to determine if 
the distribution system is capable of handling the added demand from the Phase 
1 development.  The demands were based on development plans provided by the 
City.  The demand was placed in the center of the development area with 8” mains 
connecting to the existing system. 
 
Figure VI-1 in Appendix C shows the minimum pressures the system experiences 
during the maximum day fluctuations.  The lowest pressure in the water system is 
48 psi. The pressure at the Wood Dale multi-family development, the IL-83 
development, and the industrial user along Lively Blvd are 61 psi, 70 psi, and 70 
psi respectively. 
 
Figure VI-2 in Appendix C illustrates the fire flow available in the system. The Wood 
Dale multi-family development has an available fire flow of 4,475 gpm, the IL-83 
has an available fire flow of 5,000 gpm and the industrial user along Lively Blvd. 
has an available fire flow of 5,000 gpm. 
 
The Phase 1 analysis shows that the City’s existing system can handle the 
additional demand from the proposed development. 
 

B. PHASE 2 
 
The maximum day pressures and fire flow available were analyzed to determine if 
the distribution system is capable of handling the added demand from the Phase 
2 development.  The TIF District concept plan required changes in the existing 
distribution system based on new proposed roadways. Pipes along the roadway 
were inserted into the model at 12” with the demand placed in the center of the 
development area with 8” mains connecting to the existing system. 
 
Figure VI-3 in Appendix C shows the minimum pressures the system experiences 
during the maximum day fluctuations. The pressure in the TIF District ranges from 
70 psi to 80 psi and the pressure in the homes between Wood Dale Rd. and Central 
Ave is 65 psi. 
 
Figure VI-4 in Appendix C illustrates the fire flow available in the system. The TIF 
District has an available fire flow of 5,000 gpm and the homes between Wood Dale 
Rd. and Central Ave have an available fire flow of 3,960 gpm. 
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The Phase 2 analysis shows that the City’s existing system with changes in the 
TIF District can handle the additional demand from the proposed development and 
servicing existing housing. 
 
The working model is a tool the City should utilize as development occurs. If 
development plans change over time, the model should be updated to confirm the 
effect of developmental changes on the existing water system.   
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VII. WATER MAIN AND WATER SYSTEM RECOMMENDATIONS 
 
A. WATER MAIN BREAK HISTORY 

 
The City’s water main break history was analyzed. The majority of the watermain 
breaks occurred in Pressure Zone 1 in the areas with cast iron pipe.  Older cast 
iron pipe is susceptible to main breaks. It is recommended that the City replace 
their cast iron pipe watermains as budget allows. 
 
Water main velocity can be a factor in water main breaks. During the water system 
analysis, the velocities were analyzed to see if there were high velocities (10 ft/s) 
in the existing system. The analysis showed no pipes with high velocities to 
prioritize replacement. After analyzing the water main break history, the following 
areas appear to be susceptible to water main breaks. 
 

• S. Oakwood Drive south of W. Irving Park Road 

• Edgebrook Road south of W. Irving Park Road 

• N. Walnut Ave from Elmhurst St. to E. Front St. 

• N. Elmwood Ave from Elmhurst St. to E. Irving Park Road 

• N. Maple Ave from Elmhurst St. to E. Irving Park Road 

• Forest Preserve Dr. from Mill Rd. to S. Addison Rd. 

• Gilbert Dr. from Mill Rd. to S. Addison Rd. 

• Knollwood Dr. and Sherwood Dr. 

• S. Edgewood Ave from Deerpath Rd to Oak Meadow Dr. 
 

B. ANNUAL WATERMAIN REPLACEMENT RECCOMENDATION 
 
The City maintains approximately 80.4 miles of watermain ranging from 4” to 16”.  
The watermain material used throughout the distribution system is a mix of cast 
iron and ductile iron.  The life expectancy of cast iron and ductile iron watermain is 
between 50 years to 100 years depending on many factors such as installation, 
soil types, water quality and pipe material manufacturing.  Assuming the average 
life expectancy of 75 years, the City would need to replace approximately 5,660 
feet of watermain every year.  Table VII-10 shows the opinion of probable cost for 
an annual watermain replacement based on a 75-year life expectancy.   
 
As this number is merely a benchmark, the City can use their knowledge of the 
water distribution system including the watermain break history and other issues 
within their system to prioritize the location and amount of watermain replacement 
to be completed in a given year in coordination with available budget and other 
capital projects. 
 
 Table VII-1:  Opinion of Probable Cost Annual Watermain Replacement 

Description Linear Feet Cost/Ft Opinion of 
Probable Cost 

Annual Watermain 
Replacement  

5,660 $350 $1,982,000 
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C. ADDISON ROAD WATER MAIN RECONNECTION 
 
The City previously completed a water main project along N. Addison Road south 
of Potter Street.  Phase 2 of this project, from Potter Street to Irving Park Road, 
was to be completed at a future date. A dead end currently exists on the 12” main 
at Potter Street and the existing main from Potter Street to Irving Park Road is 
older cast iron water main. As such, it is recommended that the City prioritize this 
project under its annual watermain replacement program to eliminate the dead end 
and replace the existing main. Table VII-2 shows the opinion of probable cost to 
complete the connection. 
 
Table VII-2:  Opinion of Probable Cost Addison Road Water Main   

Description Linear Feet Cost/Ft Opinion of 
Probable Cost 

Addison Road 12” Water Main  1,800 $350 $630,000 

 
D. IRVING PARK ROAD BOTTLENECK 

 
The water main along Irving Park Road transitions from 12” watermain to 6” water 
main back to 12” watermain near Edgebrook Rd.  The existing system maintains 
acceptable pressures and fire flow in the area despite the bottleneck; however, the 
12” watermain is limited due to the sudden decrease to 6”.  It is recommended that 
the City increase the approximately 300 feet of 6” watermain to 12” watermain.  
Table VII-3 shows the opinion of probable cost to complete the replacement of the 
6” water main. 
 
 Table VII-3:  Opinion of Probable Cost Replace Bottleneck Watermain 

Description Opinion of Probable Cost 

Replace 6” Bottleneck along Irving Park Road 
to 12” watermain 

$150,000 

 
E. EMERGENCY WELL MAINTENANCE 

 
The City maintains three deep wells for emergency purposes.  The wells only 
operate in emergency situation; however, the wells need to be operated monthly 
in order to obtain samples as required by IEPA.  The City has not needed to 
operate the wells in an emergency situation in the recent past.  Based on the 
amount of use the wells receive, it is recommended that the pumps be pulled and 
the wells should be inspected every seven to ten years.  Table VII-4 shows the 
opinion of probable cost to complete the well inspections. Recent data shows that 
Well #5 is experiencing significant reduction in output capacity. It is recommended 
that the City inspect the well and budget for future repairs as needed.  
 
 Table VII-4:  Opinion of Probable Cost Emergency Wells Inspection 

Description Opinion of Probable Cost 

Emergency Wells Inspection (per Well) $25,000 
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F. ADDITIONAL ROUTINE INSPECTIONS AND MAINTENANCE  
 
In addition to the capital improvements identified above, it is recommended that 
the City continue with routine inspections and maintenance of its pumping facilities 
and additional system components including pumps, PRVs, elevated and ground 
storage tanks, and disinfecting equipment. Routine inspections and repairs should 
be budgeted for appropriately in each annual operating budget.  
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Figure III-1:  Multi-family Development Rendering 
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Figure V-1:  Existing Distribution System



 

Figure V-2:  Existing System Average Day Pressure



  

Figure V-3:  Existing System Average Day Tower 1 Level 

  



 

 

Figure V-4:  Existing System Average Day Booster Pump 4 Run Status



 

 

Figure V-5:  Existing System Average Day Tower 1 Level – New 750,000 Gallon Elevated Storage Tank



 

Figure V-6:  Existing System Average Day Booster Pump 4 Run Status – New 750,000 Gallon Elevated Storage Tank



 

Figure V-7:  Existing System Maximum Day Pressure 



 

Figure V-8:  Existing System Fire Flow 

 

 

 

 

 

 



   

Figure V-9:  Existing System Water Age 
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Figure VI-1:  Phase 1 Maximum Day Pressure 
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Figure VI-2:  Phase 1 Fire Flow Analysis 
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Figure VI-3:  Phase 2 Maximum Day Analysis 
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Figure VI-4:  Phase 2 Fire Flow Analysis 
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 April 18, 2017 
 
City of Wood Dale 
269 West Irving Park Rd. 
Wood Dale, IL 60191 
 
 
  
Attention:  Brad 
  
Reference:   15 Point Annual Water Tank Inspection 

 (1) – Elevated Tank 
   
Dear Brad, 
  
Corrpro Waterworks recently completed the 15-point annual tank review for the above 
referenced tank. A copy of the field report is included along with photographs from the site that 
illustrate any areas of concern described in the report. Areas of concern noted on the report 
should be investigated and appropriate action taken to make corrections. Any repairs and or 
replacements concerning the cathodic protection system will result in a quote forthcoming. 
  
Corrpro Waterworks can provide competitive pricing on many of the common areas of concern 
found on water tank sites. Please call us for assistance on these repairs. Also, references can be 
provided for those repair items that do not fall within our area of expertise. 
 
Coating Services: Contact Corrpro Waterworks for information on issues regarding 
recommended practices for Protective Coatings Engineering, Inspection, Specifications & 
Application. 
 
We appreciate the opportunity to be of service. Should you have any questions or require 
additional information, please contact our Nationwide Customer Service toll free at 1-800-443-
3516 or visit our web-site at www.corrpro.com.  
 
 
Respectfully Submitted, 
CORRPRO WATERWORKS 
 
 
 
William Bearden  
Operations Associate 
Telephone:  770-761-5400 
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