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1.0 Purpose and Scope 

Burns & McDonnell responded to the City of Lee’s Summit, Missouri Request 

for Qualifications No. 2021-063 for Water Master Plan Services administered 

by the Procurement and Contract Services Department on behalf of Lee’s 

Summit Water Utilities.  Upon award of the Water Master Plan Services Project 

Burns & McDonnell worked with Water Utilities on the scope of services and is 

generally summarized in this section of the report. 

1.1 Purpose 
This Water Master Plan (WMP) provides a roadmap for the distribution system to address 

short-term needs and meet long-term goals for projected water demands based on the 

growth identified in the City’s 2021 Ignite Comprehensive Plan.  This WMP includes an update 

and calibration confirmation of the water distribution system hydraulic model, an evaluation 

of system hydraulics for current and projected demand conditions, and a capital 

improvement projects (CIPs) with associated opinions of probable construction cost.  The 

existing system and the short-term 5-year and 20-year planning periods are evaluated under 

a range of demand conditions with the model to determine the hydraulic capability of the 

distribution system with respect to pumping, pressure, water supply, storage, fire flow, and 

water age.  Results from the model evaluations and other analyses are compared with 

industry standard levels of service and with input from City staff to develop capital 

improvements.  Long-term water demand projections are prepared to identify supply needs 

of a 50-year planning period to initiate a long-term water supply plan.  The 50-year planning 

period and associated demand projection is not evaluated in the model. 

1.2 Scope 
The scope of this project includes the following items: 

1. Model Update: 

a. Review the current water system geodatabase for the hydraulic model update. 

b. Update the model with water mains greater than or equal to four inches in 

diameter and any smaller water mains required for system connectivity and 

topography. 

c. Geocode annual average water demand from a recent year that is representative 

of current meter demographics from the customer billing system data. 

d. Validate model boundary conditions and current operational controls. 

2. Field testing and model calibration confirmation: 

a. Data collection at pump stations, ground and elevated storage tanks, and other 

monitoring points in the distribution system from SCADA system. 

b. Fire hydrant testing. 

c. Deploy data loggers for pressure recording in the distribution system. 
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d. Conduct sites visits at distribution system facilities to review operational control 

and layout relevant to model calibration efforts. 

e. Debug the model update and create a working model of the existing water 

distribution system with operational controls boundaries. 

f. Prepare calibration tables comparing measured field test data with model results 

for each fire hydrant test, the pressure at data logger locations, and associated 

SCADA points. 

3. Level of service: 

a. Coordinate with City to select the following criteria based on industry best 

practices, mid-tier goals, and minimum acceptable performance: 

i. Storage needs and contractual requirements. 

ii. Pumping capacity. 

iii. Velocity and headloss for transmission and distribution. 

iv. Maximum and minimum pressure for normal service conditions. 

v. Fire flow requirement. 

4. Diurnal analysis: 

a. Determine peak hour, minimum hour, and equalization storage factors. 

b. Prepare distribution system diurnal patterns for each pressure zone. 

c. Prepare a representative 24-hour diurnal pattern for each pressure zone and 

integrate it into the model. 

5. Demand projections: 

a. Review historical water usage and billed consumption by customer class. 

b. Project meters by customer class and prepare demand projection for the 5-year 

(year 2025) and 20-year (year 2040) planning periods. 

c. Determine demand allowance for large new water-use customers and timing. 

d. Review opportunities for efficiencies of service with neighboring service 

providers which could affect water demand projections. 

6. Supply planning: 

a. Prepare range of demand projections for the 50-year planning period and 

identify timing and amount of supply deficiencies. 

b. Review opportunities for efficiencies of service with neighboring providers which 

could affect supply needs including emergency service opportunities. 

c. Develop a supply plan with escalations in advance of projected deficiencies. 

d. Develop recommendations for supply projects to address projected deficiencies 

and water quality compatibility needs. 

7. Distribution system master planning: 

a. Identify growth areas and associated schedule for the 5-year and 20- year 

planning periods. 
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b. Use future growth mapping, including redevelopment areas, from City’s 

comprehensive plan to spatially allocate both meter and associated demand 

projections for the 5-year and 20-year planning periods. 

8. Distribution system modelling: 

a. Evaluate existing distribution system hydraulics for strengths and weaknesses 

based on level of service criteria in an extended period simulation (EPS) for the 

maximum day demand.  Evaluate water age in the distribution system and 

residence time in elevated storage. 

b. Evaluate the 5-year and 20-year distribution system hydraulics for strengths and 

weaknesses based on the level of service criteria in an EPS for the maximum day 

demand.  Identify capital improvement projects for transmission and distribution 

system capacity (linear), storage, and pumping. 

c. Evaluate the capacity of the existing distribution system to supply emergency 

interconnect locations with neighboring water utilities in an EPS for the maximum 

day demand.  Identify capital improvement projects to increase distribution 

system capacity to these locations. 

9. Storage evaluation: 

a. Determine available storage and effective storage volumes in each pressure zone. 

b. Evaluate storage needs of the distribution system including contractual 

requirements and reserves for equalization, fire flow, and emergency service for 

the existing and projected maximum day demands for each planning period. 

c. Identify demand trigger to supplement a storage deficit with sizing 

recommendations for additional storage in each planning period. 

10. Capital improvement plan: 

a. Develop planning-level unit-costs for linear distribution system improvements. 

b. Prepare project cost components for engineering, and contingency. 

c. Prepare opinions of probable construction cost for recommended capital 

improvement projects including linear distribution, storage, and pumping. 

d. Prepare opinions of probable construction cost for recommended capital 

improvements to the supply system. 

e. Identify implementation trigger(s) recommended improvements categorized as: 

i. Distribution: hydraulic, development, fire flow, small mains, operational, and 

redundancy/resiliency. 

ii. Supply: supply-demand and water quality. 

f. Prepare a comprehensive prioritized listing of all capital improvement projects by 

planning period. 

g. Integrate other projects identified by the City in the capital improvements plan; 

associated reports, project scheduling, and costs provided by City.
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2.0 Existing Distribution System 

The City purchases wholesale water from KC Water and the City of 

Independence, Missouri from multiple locations forming a supply system that 

conveys water to two pressure zones, hereinafter called the North zone and 

the South zone, and is illustrated in Figure 2-1.  The supply system for the 

North zone includes direct service to the distribution system through 

Lakewood meter vault (KC Water) and indirect service through Velie and 

Maybrook meter vaults (both Independence) that converge at Bowlin ground 

storage tank and pump station.  The supply system for the South zone 

includes indirect service to the distribution system through Velie and Gregory 

(KC Water) meter vaults and each converging at High Service ground storage 

tank and pump station.  The supply system for the South Zone also includes 

indirect service through the Jackson-Cass transmission main system at South 

Terminal (KC Water) ground storage tank and pump station.  A process 

schematic of distribution system facilities is illustrated in Figure 2-2. 

2.1 North Zone 
The North zone includes the distribution system generally bound by NE Anderson Dr on the 

north side (or south of Little Blue River), City limits bordering Blue Springs Lake and Lake 

Jacomo (north of NE Woods Chapel Rd) on the east side, 83rd St on the south side, and Lee’s 

Summit Rd on the west side.  Elevation in the North zone ranges from 760 ft to 980 ft.  KC 

Water supplies the North zone via Lakewood meter vault and Independence supplies the 

North zone via Maybrook meter vault which supplies booster pumping at Bowlin pump 

station and from Velie meter vault which is only relied upon seasonally to fill Bowlin ground 

storage from which Bowlin high service pumping draws from.  The North zone distribution 

system and associated facilities is illustrated in Figure 2-3. 

2.1.1 Maybrook Meter Vault 
Independence provides direct and indirect service to the North zone through Maybrook 

meter vault via Bowlin Pump Station.  Maybrook meter vault is located northeast of the 

intersection of NE Maybrook Rd and NE Misty Meadow Dr, near the southwest corner of Voy 

Spears Jr Elementary School.  A 16-inch diameter transmission main from the meter vault runs 

approximately 1.3 miles to Bowlin pump station and supplies booster pump No.’s 1 and 2.  

During low seasonal demands booster pumping is not required in the North zone and the 

bypass line is opened in Bowlin pump station. 

2.1.2 Bowlin Pump Station 
Bowlin pump station includes three pumps supplied by water from Independence.  Pump 

No.’s 1 and 2 are supplied from the Maybrook meter vault and boost pressure into the North 

zone.  Pump No. 3 draws suction from Bowlin tank and pumps into the North zone.  All pumps 

have a variable frequency drive (VFD) and are used extensively in the current control scheme 



tjkargl
Image

rscott
Arrow

rscott
Rectangle

rscott
Text Box
FIGURE 2-1

SUPPLY & DISTRIBUTION SYSTEMS

rscott
Rectangle

rscott
Image

rscott
Image

rscott
Line

rscott
Text Box
NOT TO SCALE

tjkargl
Callout
WOODS CHAPEL TANK

tjkargl
Text Box
M

tjkargl
Text Box
M

tjkargl
Callout
VELIE  METER (INDEPENDENCE)

tjkargl
Callout
MAYBROOK METER (INDEPENDENCE)

tjkargl
Text Box
T

tjkargl
Text Box
FCV

tjkargl
Callout
LEINWEBER FLOW CONTROL VALVE

tjkargl
Text Box
V

tjkargl
Text Box
V

tjkargl
Callout
PRESSURE ZONE BOUNDARY VALVE

tjkargl
Text Box
M

tjkargl
Callout
LAKEWOOD
METER (KCMO)

tjkargl
Text Box
G

tjkargl
Callout
BOWLIN TANK

tjkargl
Callout
BOWLIN PUMP STATION

tjkargl
Text Box
P

tjkargl
Text Box
M

tjkargl
Callout
GREGORY
METER (KCMO)

tjkargl
Text Box
T

tjkargl
Text Box
G-P

tjkargl
Text Box
T

tjkargl
Text Box
T

tjkargl
Callout
HIGH SERVICE

tjkargl
Callout
RANSON TANK

tjkargl
Callout
HOOK TANK

tjkargl
Callout
SCHERER TANK

tjkargl
Callout
 SOUTH TERMINAL

tjkargl
Text Box
G-P

tjkargl
Rectangle

tjkargl
Text Box
T

tjkargl
Text Box
M

tjkargl
Text Box
G

tjkargl
Text Box
V

tjkargl
Text Box
Tank

tjkargl
Text Box
Flow Control 
Valve

tjkargl
Text Box
Meter

tjkargl
Text Box
Ground Tank

tjkargl
Text Box
Boundary Valve

tjkargl
Text Box
FCV

tjkargl
Text Box
Legend

tjkargl
Text Box
G-P

tjkargl
Text Box
Ground Tank and Pump Station

tjkargl
Image



Figure 2-2 

Distribution Flow 
Schematic

North 
Zone

983'

758'

South 
Zone

875'

Bowlin GST
5.5 MG

Hook 
EST

3.0 MG

Ranson 
EST

2.0 MG

Scherer 
EST

3.0 MG

Woods 
Chapel
2.5 MG

5.5 MG
GST

High Service 
Pump Station

Pump No.’s
1 & 2

Bowlin Pump Station
802'

1120'

1075'

1213'

1173'

1213'

1173'

F

Leinweber

805'

955'

South Terminal 
Pump Station & GST

(supply from KC Water
Jackson-Cass

Transmission System)

1173'

6.7 MG
GST

F

Gregory
(KC Water)

F

Velie
(Independence)

F

Lakewood
(KC Water)

F

Maybrook
(Independence)

919'

1027'

853'

916'
914'

771'

Pump No. 3

 

1106'

Situational
Normally Closed

4.0 MG
GST

1183'

MO-4
Flow Control

Valve

Harris Park Standpipe 
& Pump Station
(out of service)

High Service GSTs

Note: Velie and Leinweber transmission mains tie 
into yard piping that fill both High Service GSTs

Legend

Elevated Storage Tank (EST) Pump

Ground Storage Tank (EST) Valve

Flow Meter Vault Pressure ZoneF

 



tjkargl
Image

rscott
Arrow

rscott
Rectangle

rscott
Text Box
FIGURE 2-3

NORTH ZONE DISTRIBUTION

rscott
Rectangle

rscott
Image

rscott
Image

rscott
Line

rscott
Text Box
NOT TO SCALE

tjkargl
Callout
WOODS CHAPEL TANK

tjkargl
Text Box
M

tjkargl
Text Box
M

tjkargl
Callout
VELIE  METER (INDEPENDENCE)

tjkargl
Callout
MAYBROOK METER (INDEPENDENCE)

tjkargl
Text Box
T

tjkargl
Text Box
FCV

tjkargl
Callout
LEINWEBER FLOW CONTROL VALVE

tjkargl
Text Box
V

tjkargl
Text Box
V

tjkargl
Callout
PRESSURE ZONE BOUNDARY VALVE

tjkargl
Text Box
M

tjkargl
Callout
LAKEWOOD
METER (KCMO)

tjkargl
Text Box
G

tjkargl
Callout
BOWLIN TANK

tjkargl
Callout
BOWLIN PUMP STATION

tjkargl
Text Box
P

tjkargl
Text Box
M

tjkargl
Callout
GREGORY
METER (KCMO)

tjkargl
Rectangle

tjkargl
Text Box
T

tjkargl
Text Box
M

tjkargl
Text Box
G

tjkargl
Text Box
V

tjkargl
Text Box
Tank

tjkargl
Text Box
Flow Control 
Valve

tjkargl
Text Box
Meter

tjkargl
Text Box
Ground Tank

tjkargl
Text Box
Boundary Valve

tjkargl
Text Box
FCV

tjkargl
Text Box
Legend

tjkargl
Text Box
G-P

tjkargl
Text Box
Ground Tank and Pump Station

tjkargl
Image



 

 City of Lee’s Summit 
 Existing Distribution System 2-2 

which governs supply from the Lakewood meter vault.  A description of this control scheme 

provided by City staff and implemented in April 2022 is included in Appendix A.  Pump 

details are summarized in Table 2-1 below. 

Table 2-1: Bowlin Pump Data 

Pump 
No. 

Manufacturer 
Motor Size 

(Hp) 
Speed 
(rpm) 

Head 
(ft) 

Flow 
(gpm) 

Flow 
(MGD) 

1 Peerless 60 1,760 55 2,800 4.0 

2 Peerless 60 1,760 55 2,800 4.0 

3 Peerless 500 1,775 330 4,500 6.5 

 

A variety operating conditions are available to operators depending on system demand and 

contractual wholesale purchase requirements from Independence and are listed below: 

• Operating Conditions: 

o Direct service through Maybrook meter vault via flow control valve in the bypass 

line of Pump No.’s 1 and 2 (pumps off). 

o Pump No.’s 1 and 2 simultaneously. 

o Pump No. 3 only. 

• Contractual Wholesale Capacity Requirements: 

o 2.5 MGD daily average through Maybrook meter vault. 

o 5.0 MGD daily average through Velie meter vault. 

o 7.5 MGD total daily average. 

Bowlin tank is filled by opening an altitude valve connected to the Velie meter vault supply.  

Downstream of the altitude valve and tank, Velie meter vault supply is conveyed through the 

pump station where a flow control valve is used to fill High Service tanks which supply the 

South zone.  For clarity, Bowlin tank is not used to fill High Service tanks and is only used 

seasonally during summer months when system demand is higher than the annual average.  

Tank details are summarized in Table 2-2 below. 

Table 2-2: Bowlin Tank Data 

Type 
Grade 

Reference 
Volume 

(MG) 
Head 

Range (ft) 
Overflow EL 

(ft) 
Base EL 

(ft) 
Ground Above 5.5 48 853 805 

 

2.1.3 Lakewood Meter Vault 
KC Water provides direct service to the North zone through the Lakewood meter vault 

located near the intersection of NW Lee’s Summit Rd and NW Lakewood Blvd.  Pressure is 

measured upstream and downstream of the flow control valve in the meter vault to 

supplement the supply from Bowlin pump station and maintain a range of elevated storage 

levels in Woods Chapel tank.  The control valve modulates and supplies water to the North 

zone after both booster Pump No.’s 1 and 2 are at full speed and Woods Chapel tank levels 

continue falling.  The City’s automated control scheme is documented in Appendix A.  A 20-

inch diameter pipe from KC Water supplies the meter vault and a 20-inch pipe exits the meter 
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vault and ties into the North zone distribution system.  Contractual supply terms at Lakewood 

meter vault are 4.5 MGD at 80 psi and up to 5.4 MGD instantaneous as indicated in the Water 

Purchase Agreement dated May 2002, however City staff has indicated the larger supply 

capacity now comes from Gregory meter vault and the current lower supply capacity is from 

Lakewood meter vault in an amount comparable to the contractual capacity at Gregory of 1.5 

MGD. 

2.1.4 Woods Chapel Tank 
Woods Chapel tank is a composite elevated tank and floats on system pressure in the North 

zone located just east of the intersection of NE Lakewood Way and NE Port Dr.  The 

integrated control schemes of Bowlin pump station and the control valve at Lakewood meter 

vault function to maintain a relatively tight range of water levels in the Woods Chapel tank.  

Tank details are summarized in Table 2-3 below. 

Table 2-3: Woods Chapel Tank Data 

Type Type 
Volume 

(MG) 
Head 

Range (ft) 
Overflow 

EL (ft) 
Base Bowl 

EL (ft) 
Elevated Cylindrical 2.5 45 1,120 1,075 

 

2.2 South Zone 
The South zone includes the distribution system, by in large, south of I-470 to City limits with 

some exception to neighboring water districts.  A small area north and west of I-470 south of 

NE Meadowview Dr is in the South zone and isolated from the North zone with two normally 

closed valves near the intersection of NE Meadowview Dr and NE Akin Blvd and near the 

intersection of NE Strother Rd and Ralph Powell Rd.  The water service area to the east is 

bound by Public Water Supply District 13 (PWSD13), City limits and James A Reed Memorial 

Wildlife Area; to the south, the water service area is bound by PWSD12, Cass County PWSD6 

and Cass County PWSD13.  The water service area to the west is bound by City limits that 

border the cities of Grandview, and Kansas City, Missouri.  Elevation in the South zone ranges 

from 875 ft to 1,106 ft.  The South zone distribution system and associated facilities are 

illustrated in Figure 2-4.   

KC Water supplies the South zone through South Terminal tank and pump station and 

through Gregory meter vault which fills ground storage at High Service pump station.  

Independence supplies the South zone through Velie meter vault which fills ground storage at 

High Service pump station.  The South zone can also be supplied by the North zone through 

Gregory meter vault valving that may require closing KC Water supply as the hydraulic 

gradient from the North zone is generally lower than the hydraulic gradient from KC Water.  

The North zone can also supply water through the Leinweber flow control valve vault and 

dedicated transmission to ground storage at High Service tanks. 

The Harris Park facility includes ground storage and pumping but is no longer relied upon.  

When this facility was in service, it was used seasonally for daily peaking demands.  For the 

purposes of this report, the level of service for storage, pumping, and pressure does not 

include the Harris Park facility and is recommended to permanently remove these assets from 

service.  It is recommended that the City maintain ownership of the property if another 
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infrastructure investment is needed at this location to support future growth and 

development. 

2.2.1 High Service Pump Station 
High Service pump station includes four vertical turbine pumps with the same rated head and 

flow.  These pumps draw suction from a clearwell beneath the pump station that is supplied 

by two ground storage tanks.  Each pump has VFD capability and operates in parallel with 

South Terminal high service pumping; the control scheme is included in Appendix A.  Pump 

details are summarized in Table 2.4 below. 

Table 2-4: High Service Pump Data 

Pump No. Manufacturer 
Motor Size 

(Hp) 
Speed 
(rpm) 

Head (ft) 
Flow 

(gpm) 
Flow 

(MGD) 
1 Fairbanks 350 1,770 220 5,000 7.2 

2 Fairbanks 350 1,770 220 5,000 7.2 

3 Fairbanks 350 1,770 220 5,000 7.2 

4 Fairbanks 350 1,770 220 5,000 7.2 

 

Water supply from Independence through Velie meter vault, water supply from the North 

zone through Leinweber flow control vault, and water supply from KC Water through 

Gregory meter vault converge at High Service ground storage which include a below grade 

4.0 MG tank and an above grade 5.5 MG tank adjacent to each other on the same site.  As 

indicated previously, water supply from the North zone can also be conveyed to High Service 

ground storage through Gregory meter vault, but this is a situational condition in nature.  

Under normal operation throughout most of the year, the principal supply mechanism for 

storage at High Service is through Velie and Gregory meter vaults.  Tank details are 

summarized in Table 2-5 below. 

Table 2-5: High Service Storage Data 

Type 
Grade 

Reference 
Volume 

(MG) 
Head Range 

(ft) 
Overflow EL 

(ft) 
Base EL 

(ft) 
Ground Below 4.0 25 1,052 1,027 

Ground Above 5.5 25 1,052 1,027 

 

2.2.2 Gregory Meter Vault 
KC Water provides indirect service to the South zone through Gregory meter vault which 

conveys water to ground storage at High Service pump station.  Gregory meter vault is 

located just east of the intersection of Lee’s Summit Rd and NW Gregory Blvd and includes 

parallel 12-inch water mains from KC Water that connect in the vault then increases to 20-

inch leaving the vault for approximately 4.5 miles to ground storage at High Service.  

Contractual supply terms at Gregory meter vault are 1.5 MGD at 79 psi and up to 1.8 MGD 

instantaneous.  As indicated above in Section 2.1.3, Gregory meter vault currently delivers 

more flow consistent with what is contractually stated for Lakewood meter vault at 4.5 MGD. 
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2.2.3 Velie Meter Vault 
Independence provides indirect service to the South zone through Velie meter vault which 

conveys water to ground storage at High Service pump station.  Velie meter vault is located 

just east of the intersection of NE Velie Rd and NE Anderson Dr and includes a 20-inch water 

main from Independence and a 20-inch water main leaving the vault.  The 20-inch water main 

runs 0.3 miles from the vault then increasing to 24-inch diameter for approximately 1.5 miles 

to Bowlin pump station; from Bowlin pump station a 30-inch transmission main runs 

approximately 6.0 miles to the High Service ground storage tanks.  Contractual supply terms 

at Velie meter vault are 5.0 MGD and a take or pay structure. 

2.2.4 South Terminal Pump Station 
South Terminal pump station includes four vertical turbine can-style pumps with the same 

rated head and flow.  The pumps draw suction from ground storage and have VFD capability.   

South Terminal pump station operates in parallel with High Service pump station; the control 

scheme is included in Appendix A.  The pump station and ground storage tank are owned and 

operated by the City.  KC Water has a pump station within the same building but draws 

suction from the Jackson-Cass transmission main, not ground storage although piping and 

valving is in place to do so.  KC Water supplies the ground storage tank through the Jackson-

Cass transmission system extending from KC Water’s East Bottoms pump station; KC Water 

owns and operates the Jackson-Cass transmission system.  Pump details are summarized in 

Table 2-6 below. 

Table 2-6: South Terminal Pump Data 

Pump No. Manufacturer 
Motor Size 

(Hp) 
Speed 
(rpm) 

Head (ft) 
Flow 

(gpm) 
Flow 

(MGD) 
1 Floway 350 1,785 200 5,500 7.9 

2 Floway 350 1,785 200 5,500 7.9 

3 Floway 350 1,785 200 5,500 7.9 

4 Floway 350 1,785 200 5,500 7.9 

 

A 42-inch diameter connection to the Jackson-Cass transmission main fills the South Terminal 

ground storage tank.  Discharge from the tank is conveyed through a valve vault in the yard 

that provides dual supply to both the City’s and KC Water’s pump stations, though normal 

operation of the tank discharge is supply to the City’s pump station only.  KC Water’s pump 

station draws suction from the Jackson-Cass transmission main.  The site layout and piping 

stub-outs are designed to implement a future low-head storage tank.  Tank details are 

summarized in Table 2-7 below. 

Table 2-7: South Terminal Tank Data 

Type 
Grade 

Reference 
Volume 

(MG) 
Head 

Range (ft) 
Overflow EL 

(ft) 
Base EL 

(ft) 

Ground 
Partially 
Buried 

6.7 80 1,035 955 
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2.2.5 Elevated Storage 
Elevated storage in the South zone includes Ranson, Hook, and Scherer tanks.  All tanks float 

together, though the proximity of Ranson tank to the major demand center in the South zone 

has created an observable lead-lag condition amongst tank drafting where the hydraulic 

gradients in Hook and Scherer followed Ranson.  The South zone control scheme was 

updated in late spring 2022 to provide pumping in parallel from High Service and South 

Terminal pump stations in lieu of a lead-lag-lag order.  Additionally, a 12-inch pressure zone 

boundary valve was found open providing a conduit to supply water from the South zone to 

the North zone.  The hydraulic gradient in South zone elevated storage came more in sync 

after the pumping control scheme was updated and the pressure zone boundary valve was 

closed. 

Ranson tank is located just east of the intersection of SE Bailey Rd and SE Ranson Rd.  Hook 

tank is located just east of the intersection of SW Hook Rd and SW Ward Rd.  Scherer tank is 

located west of the intersection of SW Scherer Rd and SW Pryor Rd in front of Lee’s Summit 

Fire Station No.  7.  Tri-County Water Authority (TCWA) owns and operates a 16-inch 

transmission main that routes through the City passing by Ranson and Scherer tanks.  Two-

way emergency service connections on the inlet/outlet pipe are in place at each tank.  Tank 

details are summarized in Table 2-8 below. 

Table 2-8: South Zone Elevated Storage Data 

Tank Type Type 
Volume 

(MG) 
Head Range 

(ft) 
Overflow EL 

(ft) 
Base Bowl EL 

(ft) 
Ranson Elevated Cylindrical 2.0 40 1,213 1,173 

Scherer Elevated Cylindrical 3.0 40 1,213 1,173 

Hook Elevated Cylindrical 3.0 40 1,213 1,173 

 

2.2.6 Emergency Connections 
Emergency connections in the South zone are summarized below: 

• Supply from neighboring utility to City: 

o Scherer Rd: from KC Water on 20-inch connection at western-most City limit at 

SW Scherer Pkwy and east of SE Raytown Rd. 

o Sampson Rd: from KC Water on the 12-inch connection located near the 

intersection of SW Hook Rd and SW Sampson Rd. 

o MO Hwy 150: from KC Water on 12-inch connection at western City limit on MO 

Hwy 150 and east of Horridge Rd. 

o TCWA: from TCWA on 8-inch connection north of Haines Rd. 

o TCWA at Ranson tank: 16-inch connection at tank site. 

o TCWA at Scherer tank: 16-inch connection at tank site. 

o Unity Village: from KC Water on the 12-inch connection near Unity Village north 

of NW Colbern Rd and east of NW Blue Pkwy. 

o View High Rd: from KC Water at Paragon Star. 

• Supply from City to neighboring utility: 

o Cass County PWSD3: 8-inch connection at the intersection of SW County Line 

Rd/E 155th St/E Cass Jackson Rd and Ward Rd. 
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o Pleasant Hill: 12-inch connection near intersection of SE Hackamore Dr and Doc 

Henry Rd. 

o Jackson County PWSD12 Meter A: 8-inch connection at the intersection of SE 

Hook Ln and SE Ranson Rd. 

o Jackson County PWSD12 Meter B: 8-inch connection at the intersection of MO 

Hwy 150 and Doc Henry Rd. 
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3.0 Water Demand 

This Section summarizes the demand projections evaluated with the hydraulic 

model for which capital improvements and associated demand triggers are 

sized and implemented.  The demand projection extends to the 2025 and 

2040 planning periods to align with the City’s recently completed Ignite 

Comprehensive Plan, dated 2021.  The methodology projects meters by 

customer class and applies water usage in terms of gallons per meter day 

(gpmd) unique to each customer class to evaluate demand.   

Recent historical trends since 2011 between meter counts and population are 

nearly linear; therefore, meter projections by customer class are projected in 

proportion to the population projection provided in the Comprehensive Plan.  

Customer classes are paired down to residential and nonresidential to 

characterize the water usage profile unique to the City.  The water demand 

projection is calculated as the product of the meter projection and water 

usage profile. 

3.1 Meter Count and Population Trending 
The demand projection integrates the population projection indicated in the Comprehensive 

Plan within the meter projection.  The historical relationship between meter count and 

population is proportional as illustrated by a nearly linear trendline.  The coefficient of 

determination, or R2 value, indicates how closely estimated values of the trendline reflect the 

data set.  A high correlation, in terms of the R2, occurs when the coefficient is at or near 1.0.  

The linear trendline of meter counts verse population is illustrated in Figure 3-1 and indicates 

a coefficient of 0.998. 
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Figure 3-1: Meter Demographics vs. Population 

 

3.2 Average Day Sales 
Average day sales history by customer class is listed in Table 3-1.  Nonresidential is largely 

commercial type customers such as mixed use, civic, manufacturing/warehouses and offices 

but also includes larger meter sizes for higher density residential properties such as 

apartments, hotels, midrise mixed-use, stacked duplex, and fourplex.  Residential represents 

typical low-density neighborhood-type housing.  Since 2008 residential sales consistently 

range between 69 and 73 percent and average approximately 70 percent of total sales.  

Nonresidential sales consistently range between 27 and 31 percent and average 30 percent of 

total sales. 
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Table 3-1: Average Day Sales 

Year 
Average Day Sales (MGD) Average Day Sales Percentage 

Residential Nonresidential Total Residential Nonresidential Total 

2008 7.2 3.0 10.1 71% 29% 100% 

2009 5.9 2.6 8.5 69% 31% 100% 

2010 5.6 2.4 8.0 70% 30% 100% 

2011 6.0 2.6 8.6 70% 30% 100% 

2012 6.7 2.8 9.5 71% 29% 100% 

2013 7.8 3.0 10.8 72% 28% 100% 

2014 6.4 2.6 9.0 71% 29% 100% 

2015 6.0 2.6 8.6 70% 30% 100% 

2016 5.9 2.6 8.5 69% 31% 100% 

2017 6.0 2.8 8.8 69% 31% 100% 

2018 5.9 2.6 8.5 69% 31% 100% 

2019 6.4 2.6 9.0 71% 29% 100% 

2020 5.7 2.3 8.0 71% 29% 100% 

2021 6.4 2.3 8.7 73% 27% 100% 

   Average 70% 30% 100% 

 

3.3 Meter Projection 
The mix of residential and nonresidential meters is very consistent.  Since 2008 the residential 

meters range between 92 and 93 percent and nonresidential range between 7 and 8 percent 

of the total; the average for each class is approximately 93 and 7 percent, respectively.    

Total meter counts are projected in proportion to the population projection; the residential 

meter projection is then weighted by the historical average of 93 percent of the total meter 

count and similarly, the nonresidential meter projection is weighted by the historical average 

of 7 percent of the total meter count.  A summary of the projected meter growth rate is listed 

below and represented in Table 3-2: 

• Total residential and nonresidential is 708 meter per year (m/yr). 

• Residential 

o Approximately 641 m/yr through 2025. 

o Approximately 696 m/yr from 2025 to 2040. 

o Average is approximately 684 m/yr. 

• Nonresidential 

o Approximately 92 m/yr through 2025. 

o Approximately 53 m/yr from 2025 to 2040. 

o Average is approximately 61 m/yr. 
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Table 3-2: Meter Projection 

Year 
Meters 

Population 
Residential Nonresidential Total Residential Nonresidential Total 

2008 31,037 2,500 33,537 93% 7% 100% 90,785 

2009 31,248 2,561 33,809 92% 8% 100% 91,586 

2010 31,275 2,508 33,783 93% 7% 100% 92,927 

2011 31,452 2,540 33,992 93% 7% 100% 91,364 

2012 31,554 2,558 34,112 93% 7% 100% 91,697 

2013 31,723 2,565 34,288 93% 7% 100% 92,172 

2014 32,140 2,398 34,538 93% 7% 100% 92,949 

2015 32,374 2,400 34,774 93% 7% 100% 93,646 

2016 32,733 2,427 35,160 93% 7% 100% 94,515 

2017 33,026 2,353 35,379 93% 7% 100% 95,302 

2018 33,368 2,448 35,816 93% 7% 100% 96,504 

2019 33,804 2,476 36,280 93% 7% 100% 97,433 

2020 33,980 2,492 36,472 93% 7% 100% 98,155 

2021 34,300 2,507 36,807 93% 7% 100% 99,316 

2021 35,167 2,524 37,691 

93% 7% 100% 

100,300 

2025 37,732 2,890 40,622 108,100 

2040 48,168 3,690 51,858 138,000 

3.4 Water Usage and Nonrevenue Water 
Water usage in terms of gallon per meter day (gpmd) includes nonrevenue water by bridging 

historical meter count and the average day demand which is based on average day sales.  For 

the purposes of this demand projection, the difference between average day demand and 

average day sales represents nonrevenue water.  The total average day demand is the total 

wholesale purchase amounts from KC Water and Independence.  Average day demand for 

residential and nonresidential customers is determined by multiplying the historical average 

day sales by 70 and 30 percent, respectively, to reflect the historical consistency indicated in 

Table 3-1.  Average day demand by customer class and historical nonrevenue water is listed in 

Table 3-3. 
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Table 3-3: Average Day Demand by Customer Class 

Year 
Average Day Sales (MGD) Average Day Demand (MGD) Nonrevenue 

Water Residential Nonresidential Total Residential Nonresidential Total 

2008 7.2 3.0 10.1 7.5 3.1 10.7 5% 

2009 5.9 2.6 8.5 6.6 3.0 9.5 10% 

2010 5.6 2.4 8.0 6.3 2.7 9.0 10% 

2011 6.0 2.6 8.6 6.8 2.9 9.7 11% 

2012 6.7 2.8 9.5 8.2 3.4 11.6 19% 

2013 7.8 3.0 10.8 7.8 3.0 10.8 0% 

2014 6.4 2.6 9.0 7.4 3.0 10.4 13% 

2015 6.0 2.6 8.6 6.4 2.8 9.2 7% 

2016 5.9 2.6 8.5 7.0 3.1 10.2 16% 

2017 6.0 2.8 8.8 6.8 3.1 10.0 12% 

2018 5.9 2.6 8.5 6.9 3.1 9.9 14% 

2019 6.4 2.6 9.0 6.9 2.8 9.7 7% 

2020 5.7 2.3 8.0 7.5 3.1 10.6 24% 

2021 6.4 2.3 8.7 7.4 2.7 10.1 14% 

 

Water usage by customer class is the average day demand, which includes nonrevenue water, 

is divided by meter count to get gpmd.  Historical water usage is listed in Table 3-4 and 

ranges between 198 and 260 gpmd for residential and between 1,075 and 1,325 gpmd for 

nonresidential.  The average water usage for residential and nonresidential since 2008 is 220 

gpmd and 1,200 gpmd, respectively.  The 10-year average water usage for residential and 

nonresidential since 2012 is higher at 221 and 1,218 gpmd, respectively, and is used in the 

demand projection. 
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Table 3-4: Water Usage by Customer Class 

Year 
Average Day Demand (MGD) Meter Count Water Usage (gpmd) 

Residential Nonresidential Residential Nonresidential Residential Nonresidential 

2008 7.5 3.1 31,037 2,500 243 1,252 

2009 6.6 3.0 31,248 2,561 211 1,154 

2010 6.3 2.7 31,275 2,508 200 1,075 

2011 6.8 2.9 31,452 2,540 215 1,137 

2012 8.2 3.4 31,554 2,558 260 1,325 

2013 7.8 3.0 31,723 2,565 246 1,165 

2014 7.4 3.0 32,140 2,398 231 1,238 

2015 6.4 2.8 32,374 2,400 198 1,171 

2016 7.0 3.1 32,733 2,427 215 1,279 

2017 6.8 3.1 33,026 2,353 207 1,323 

2018 6.9 3.1 33,368 2,448 206 1,249 

2019 6.9 2.8 33,804 2,476 204 1,115 

2020 7.5 3.1 33,980 2,492 222 1,234 

2021 7.4 2.7 34,300 2,507 217 1,078 

   
2012-2021 (10-yr) Average 221 1,218 

   

Peak water usage occurred in 2012 at 260 gpmd and 1,325 gpmd for residential and 

nonresidential respectively and represents the most recent dry year within the data set.  A 

conservative approach to projecting demand includes a dry-year adder as dry-periods will 

eventually occur in the future.  However, after review with City staff regarding the population 

projection in the Comprehensive Plan, from which the meter projections are proportional to, a 

consensus was reached that the population growth rate of approximately 27 percent by 2040 

is adequately conservative and, in combination with a conservative maximum day demand 

ratio, as detailed in the following paragraph, a dry year adder is not required in the demand 

projection. 

3.5 Demand Projection 
The average day demand projection is based on the meter projection and water usage for 

residential and nonresidential customer classes, and large user opportunity.  The maximum 

day demand projection applies a maximum day to average day demand ratio of 2.20 which is 

the recent peak ratio experienced 2019 and is listed in Table 3-5.  This is a conservative 

approach considering the frequency at which the ratio is greater than 2.10 and the 10-year 

average of 1.90. 
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Table 3-5: Maximum Day Demand Ratio 

Year 
Demand (MGD) Max Day 

Ratio Avg Day Max Day 

2008 10.7 15.5 1.45 

2009 9.5 15.0 1.57 

2010 9.0 20.4 2.28 

2011 9.7 21.0 2.18 

2012 11.6 22.8 1.97 

2013 10.8 22.0 2.04 

2014 10.4 18.3 1.76 

2015 9.2 15.4 1.67 

2016 10.2 21.3 2.10 

2017 10.0 17.5 1.76 

2018 9.9 18.0 1.81 

2019 9.7 21.3 2.20 

2020 10.6 18.5 1.74 

2021 10.1 19.6 1.93 

Average 1.89 

2012-2021 (10-yr) Average 1.90 

2012-2021 (10-yr) Peak 2.20 

   

The maximum day demand ratio is not applied to large user demand in the projection to 

reflect any customer type with consistent 24-hour, or derivative thereof, consumption needs.  

A summary of the meter projection by customer class, water usage by customer class, 

average day demand projection by customer class, maximum day demand ratio, and the 

maximum day demand projection evaluated with the hydraulic model is listed in Table 3-6 

and illustrated in Figure 3-2. 

Table 3-6: Demand Projection 

Year 
Meter Projection Water Usage (gpmd) Avg Day (MGD) Max 

Day 
Ratio 

Max 
Day 

(MGD) 
Residential Nonresidential Residential Nonresidential Residential Nonresidential 

Large 
User 

2021 35,167 2,524 

221 1,218 

7.8 3.1 0.0 

2.20 

23.9 

2025 37,732 2,890 8.3 3.5 0.5 26.6 

2040 48,168 3,690 10.6 4.5 2.0 35.3 
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Figure 3-2: Demand Projection 
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4.0 Water Supply Planning 

The City’s water supply capacity is evaluated in this section of the report.  The 

net water needs analysis compares the current contractual supply with the 

long-term demand projection to determine the amount and timing for 

additional capacity needs.  A range of long-term demand projections are 

based on varying growth rates consistent with the demand projection 

methodology presented in Section 3.0 for a 50-year planning period extending 

to 2071.  Options to supplement supply deficits include exercising current 

contractual escalations, new wholesale service, and/or a combination thereof. 

4.1 Current Contractual Capacity 
The current total contractual supply capacity from Independence and KC Water is 32.5 MGD.  

Supply from Independence is delivered to the Maybrook and Velie meter vaults and totals 7.5 

MGD.  Supply from KC Water is delivered to South Terminal, Lakewood meter vault, and 

Gregory meter vault and totals 25.0 MGD.  The supply capacity from each provider and the 

City’s maximum day demand history is illustrated in Figure 4-1.  Other contractual details 

associated with the supply from each source is summarized below: 

• Independence: 

o Purchase no less than 50 percent of City’s supply for a 20-year term beginning in 

2020 and subject to the following: 

 Maximum and minimum withdrawals of 2.5 MGD and 1.7 MGD respectively at 

Maybrook meter vault. 

 Maximum and minimum withdrawals of 5.0 MGD and 1.5 MGD respectively at 

Velie meter vault. 

 Instantaneous rate of usage at 7.5 MGD through Maybrook and Velie meter 

vaults combined. 

• KC Water: 

o In 2013 the City acquired 5.0 MGD in the Jackson-Cass transmission system at 

South Terminal formerly held by the City of Harrisonville, Missouri. For clarity, this 

is not included in the current KC Water Purchase Agreement as it was executed 

in 2002. 

o Deliver up to 20.0 MGD for a 33-year term beginning in 2002 and renewable for 

an additional 33 years up to two times: 

 13.0 MGD at South Terminal. 

 1.5 MGD at Gregory meter vault. 

 1.0 MGD at Lee’s Summit Rd. 

 4.5 MGD at Lakewood meter vault. 

o City is responsible for emergency storage equivalent to the average day demand 

plus equalization storage equivalent to a minimum of half the average day 

demand. 
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o Provisional increase to 28.0 MGD upon completion of Phase IV Improvements 

detailed in the Construction Agreement referenced by the Water Purchase 

Agreement.  This provision increases supply at South Terminal to 21.0 MGD. 

o KC Water acknowledges the City’s agreement with Independence and any future 

agreement with Tri-County Water Authority (TCWA) or Public Water Supply 

District No. 13 (PWSD13) of Jackson County for a maximum supply of 2.0 MGD 

for sole use within the boundaries of PWSD13. 

Figure 4-1: Supply and Demand History (MGD) 

 

4.2 Net Water Needs Analysis 
A range of long term 50-year demand projections are based on varying growth rates 

consistent with the demand projection methodology presented in Section 3.0 to the year 

2071.  The short-term 20-year demand projection by which the distribution system capacity is 

evaluated is maintained in the long-term projection.  The range of long-term projections pivot 

from the end of the short-term projection in 2040 and extend to 2071.  Low, moderate, and 

high long-term projections reflect varying growth rates.  The low projection reflects the meter 

installation growth rate from 2010 to 2020 at approximately 282 m/yr.  The high projection is 

based on the representative meter installation growth rate relative to the population 

projection in the Comprehensive Plan at approximately 708 m/yr.  The moderate projection is 

an average of the low and high demand projection in year 2071.   

The low, moderate, and high maximum day long term demand projections are 40.9 MGD, 45.2 

MGD, and 49.4 MGD respectively and are illustrated in Figure 4-2 with the total contractual 

0

5

10

15

20

25

30

35

Independence KC Water Total Supply Maximum Day

Harrisonville 
Acquisition

Phase III 
Escalation

Phase I 
Escalation



 

 City of Lee’s Summit 
 Water Supply Planning 4-3 

supply capacity.  The net water needs analysis details the current contractual supply deficit 

and timing for each long-term demand projection.  The deficit occurs within the 20-yr 

demand projection and escalates relative to the growth rates for each long-term demand 

projection.  Results of the net water needs analysis are listed in Table 4-1 are based on low, 

moderate, and high growth scenarios and associated demand projections and reflect the total 

current contractual supply capacity of 32.5 MGD from KC Water and Independence; it does 

not include provisional supply escalations associated with the KC Water Agreement.  These 

provisions are evaluated in the Water Supply Planning section of this chapter. 

Figure 4-2: Long-Term Demand Projections (MGD) 

 

Table 4-1: Net Water Needs Analysis (MGD) 

Year 
Low Projection Moderate Projection High Projection 

Max Day Supply Deficit Max Day Supply Deficit Max Day Supply Deficit 
2035 32.5 32.5 0.0 32.5 32.5 0.0 32.5 32.5 0.0 

2040 35.4 32.5 2.9 35.4 32.5 2.9 35.4 32.5 2.9 

2071 40.9 32.5 8.4 45.2 32.5 12.7 49.4 32.5 16.9 

 

4.3 Water Supply Planning and Cost Development 
Water supply planning for the moderate projection maximum day demand of 45.2 MGD is 

selected by the City and includes options to supplement supply deficits by exercising 

contractual supply escalations with KC Water, increasing supply from KC Water and/or 
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Independence, new wholesale service, and/or any combination thereof.  Though there are 

many combinations available and in varying amounts with varying contractual effects, City 

staff identified the conditions and associated priority listed below to develop supply options 

for the purposes of this Water Master Plan.  These prioritized options largely capture the 

range of supply options from contractual increases to a new provider. 

• Higher priority: exercise Phase IV supply escalation from KC Water. 

• Higher priority: maintain sole source status under KC Water agreement. 

• Moderate priority: exercise TCWA or PWSD13 supply provision under KC Water 

agreement. 

• Moderate priority: supplement deficit by increasing supply from KC Water and/or 

Independence. 

• Low priority: supplement deficit by increasing supply from an alternative provider. 

The conditions and associated priority for additional supply resulted in four options and are 

summarized in Table 4-2, below. 

Table 4-2: Water Supply Planning Options (MGD) 

Options 

KC Water Agreement Independence New Supply 

Total Current 
Capacity 

KC Water 
Phase IV 

TWA or PWSD13 
Provision 

Increase 
KC Water 

Maintain 
Contract 

Increase 
Independence 

TWA 

1 25.0 8.0 2.0 2.7 7.5 -- -- 45.2 

2 25.0 8.0 -- 4.7 7.5 -- -- 45.2 

3 25.0 8.0 -- -- 7.5 4.7 -- 45.2 

4 25.0 8.0 -- -- 7.5 -- 4.7 45.2 

 

The order-of-magnitude cost opinions prepared by Burns & McDonnell relating to costs, 

quantities, demand, or pricing (including, but not limited to, property costs, construction, 

operations or maintenance costs, and/or energy or commodity demand and pricing), are 

opinions based on Burns & McDonnell's experience, qualifications, judgment, and information 

from vendors and published sources such as Means.  Burns & McDonnell has no control over 

weather, cost and availability of labor, material and equipment, labor productivity, 

construction contractor’s means and methods, unavoidable delays, construction contractor’s 

method of pricing, demand or usage, population demographics, market conditions, changes 

in technology, government regulations and laws, and other economic or political factors 

affecting such opinions.  The City of Lee’s Summit, Missouri acknowledges that actual results 

may vary significantly from the representations and opinions herein, and nothing herein shall 

be construed as a guarantee or warranty of conclusions, results, or cost opinions.  Burns & 

McDonnell makes no guarantee or warranty (actual or implied) that actual rates, demand, 

pricing, costs, performance, schedules, quantities, technology, and related items will not vary 

from the opinions contained in the estimates, projections, results, or other statements or 

opinions prepared by Burns & McDonnell.  The construction cost index for Kansas City in 

November 2022 is 13293.26. 

Unit cost information for linear capital improvements is based on recent water main projects 

in the Kansas City metropolitan area.  Unit costs for 8-inch through 20-inch diameter water 
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mains are PVC (AWWA C900) and 30-inch is ductile iron pipe and do not include rock 

removal.  Typical water main construction items used in the unit cost development are 

detailed in Table 4-3, below.  

Table 4-3: Water Main Construction Items 

Basic Water Main 
Components 

Pavement 
Replacement 

Miscellaneous 
Other Potential Items 

(where applicable) 

Pipe 
Pavement 

Repair 
Service 

Connects 
Vaults 

Valves Curb and Gutter Service Lines Boring 

Fittings Driveway 
Pressure 
Testing 

Casing Pipe 

Fire Hydrants Traffic Control Disinfection Directional Drilling 

Excavation  Demolition Seeding Tree Removal 

Blow Off Assemblies Haul Off Erosion Control   

    
 Site 

Restoration    
 

Capital improvements include contingency at 20 percent of the construction cost and 

engineering at 15 percent of the subtotal cost for construction and contingency.  The total 

opinion of probable construction cost for each capital improvement project is in today’s 

dollars and includes construction, contingency, and engineering.  Please note that cost 

opinions can increase for individual linear improvements, or portions thereof in terms of 

length, if rock excavation is required which can be highly variable. 

4.3.1 Option 1 
Option 1 for long term water supply planning includes implementing Phase IV of the KC Water 

Agreement for 8.0 MGD at South Terminal by 2035 or as the total system demand 

approaches 32.5 MGD.  Implementing Phase IV requires a 72-inch transmission main between 

the Missouri River Tunnel Upshaft and East Bottoms pump station in the KC Water 

distribution system and, as indicated in the agreement terms, Lee’s Summit is responsible for 

40 percent of the design and construction cost.  A minimum 24-hour storage volume of 

approximately 8.0 MG is recommended for the additional 8.0 MGD capacity at South Terminal 

and exceeds the storage requirements of the KC Water Agreement.  The remaining timeline 

for supply increases and associated improvements is summarized below and shown in Figures 

4-3 and 4-4 respectively: 

• By 2056, or as the total system demand approaches 40.5 MGD, exercise the supply 

provision of 2.0 MGD in the KC Water Agreement with either TWA or PWSD13. 

o Implement a 2.0 MGD wholesale connection (meter vault) near the intersection of 

NE Colbern Rd and NE Blackwell Rd and tie into the dedicated 30-inch supply 

main (Velie) just south of the municipal airport that fills the ground storage tanks 

at High Service pump station. 

• By 2062, or as the total system demand approaches 42.5 MGD, implement a 2.7 MGD 

wholesale connection (meter vault) with KC Water near the existing Gregory meter 

vault and tie into the 20-inch transfer line to the Leinweber supply main.  The current 

control mode for the Leinweber supply system is inactive and normally closed but 
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should be maintained with this option.  The Leinweber supply system provides the 

ability to convey water from the North zone through the Leinweber control valve and 

into ground storage at High Service pump station. 

4.3.2 Option 2 
Option 2 for long term water supply planning includes implementing Phase IV of the KC 

Water Agreement for 8.0 MGD at South Terminal by 2035, or as the total system demand 

approaches 32.5 MGD.  This also includes the Phase IV associated improvements detailed in 

Option 1 above with respect to the 72-inch transmission main in KC Water’s system and 

additional City storage at South Terminal.  Option 2 has two alternatives where only one 

would be selected if the City proceeds with this option.  The remaining timeline for supply 

increases and associated improvements with Alternative A1 and Alternative A2 is summarized 

below and shown in Figures 4-5, 4-6, and 4-7 respectively: 

• Alternative A1: 

o By 2056, or as the total system demand approaches 40.5 MGD, implement a 5.0 

MGD wholesale connection with KC Water (meter vault) expandable to 10.0 MGD 

near the Highway 150 elevated tank (a KC Water facility) with a 5.0 MGD pump 

station (also expandable to 10.0 MGD) for direct pumping and distribution into 

the South zone.  For clarity, the 5.0 MGD wholesale connection and pump station 

are rounded up from 4.7 MGD. 

o The 5.0 MGD capacity expansion of these facilities should be considered if the 

City desires a higher degree of supply resiliency from KC Water by transferring 

some portion of the capacity burden on the Jackson-Cass transmission system to 

this location.  This alternative removes the single-point of failure status currently 

fixed with the Jackson-Cass transmission system, but also has South zone 

demand limitations for level of service criteria up to 10.0 MGD.  For perspective, 

the South zone average and maximum day demand projections in 2040 are 

approximately 13.0 and 30.6 MGD. 

 For clarity, if both the City and KC Water determine this project is mutually 

beneficial, these improvements could be implemented any time before the 

demand trigger is projected to occur in 2056. 

 Providing wholesale service at this location before the demand trigger may 

extend the time needed to implement the Phase IV improvements (72-inch 

transmission).  Additionally, the Highway 150 elevated tank is routinely taken 

out of service to maintain water quality in the South Booster Booster service 

level due to inadequate turnover; a wholesale connection could draw directly 

from the tank improving the turnover and water quality if the proposed 

pump station is operated daily. 

o This may require pumping capacity improvements in the KC Water distribution 

system (South Booster Booster service level) and should be evaluated further 

with input from KC Water; amendments to the KC Water Agreement should also 

be discussed. 

• Alternative A2: 

o By 2056, or as the total system demand approaches 40.5 MGD, implement a 4.7 

MGD wholesale connection (meter vault) with KC Water near the existing 

Gregory meter vault and tie into the 20-inch transfer line to the Leinweber supply 

main, tie into the Leinweber supply system, and tie into the 30-inch Velie supply 
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main; all of which deliver water to the ground storage tanks at High Service pump 

station.  The current control mode for the Leinweber supply system is inactive 

(closed) but should be maintained with this option.  The Leinweber supply 

system provides the ability to convey water from the North Zone through the 

Leinweber control valve and into ground storage at High Service pump. 

4.3.3 Option 3 
Option 3 for long term water supply planning includes implementing Phase IV of the KC 

Water Agreement for 8.0 MGD at South Terminal by 2035, or as the total system demand 

approaches 32.5 MGD.  This also includes the Phase IV associated improvements detailed in 

Option 1 above with respect to the 72-inch transmission main in KC Water’s system and 

additional City storage at South Terminal.  The remaining timeline for supply increases and 

associated improvements is summarized below and shown in Figures 4-8 and 4-9 

respectively: 

• By 2056, or as the total system demand approaches 40.5 MGD, increase the 

wholesale supply from Independence at the Velie meter vault by 4.7 MGD by 

paralleling the existing supply main between the meter vault and Bowlin pump station 

with a mix of 24-inch and 20-inch mains (in series) and connecting to the 30-inch 

Velie supply main that conveys water to ground storage at High Service pump 

station. 

• Increasing the City’s supply from Independence above 7.5 MGD is permissible within 

the City’s contract with Independence.  However, this will change the City’s status in 

the KC Water Agreement from sole source to dual source and can trigger a change in 

the water rates. 

4.3.4 Option 4 
Option 4 for long term water supply planning includes implementing Phase IV of the KC 

Water Agreement for 8.0 MGD at South Terminal by 2035, or as the total system demand 

approaches 32.5 MGD.  This also includes the Phase IV associated improvements detailed in 

Option 1 above with respect to the 72-inch transmission main in KC Water’s system and 

additional City storage at South Terminal.  The remaining timeline for supply increases and 

associated improvements is summarized below and shown in Figures 4-10 and 4-11 

respectively: 

• By 2056, or as the total system demand approaches 40.5 MGD, implement a 5.0 MGD 

wholesale connection (meter vault) with TWA expandable to 10.0 MGD near the 

intersection of NE Colbern Rd and NE Blackwell Rd with a 5.0 MGD pump station 

(also expandable to 10.0 MGD) for pumping into the 30-inch Velie supply main that 

fills ground storage at High Service pump station.  For clarity, the 5.0 MGD wholesale 

connection and pump station are rounded up from 4.7 MGD.   

o A shared storage tank with TCWA between the wholesale connection and the 

TCWA system, or elsewhere upstream of the proposed pump station if City 

elects to own and operate the tank, should be included to minimize impacts to 

the City’s proposed BPS and on the TCWA system.  The size, shared storage 

allocation, and/or sole storage volume, is contingent upon factors beyond the 

scope of this evaluation, such as both the City and TCWA system demands, 
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operations, and controls at this location, etc., and therefore an opinion of 

probable construction cost is not included herein. 

• Increasing the City’s supply from Independence above 7.5 MGD is permissible within 

the City’s contract with Independence.  However, this will change the City’s status in 

the KC Water Agreement from sole source to dual source and can trigger a change in 

the water rates. 

4.4 Conclusions 
Options for water supply planning are based on the moderate growth scenario resulting in 

long term, or 50-year demand projection, of 45.2 MGD for the City.  A summary of the capital 

improvement plan for each supply option and associated opinion of probable cost for each 

improvement with the demand trigger and anticipated projection year is listed in Table 4-4. 
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Table 4-4: Water Supply Planning Options Summary 

50-year Capital Improvement Cost Opinion Summary - Supply System 

            

Option 1 

Year 
Demand 
Trigger 
(MGD) 

CIP 
CIP Capacity 

(MGD) 

Total Supply 
Capacity 

(MGD) 
Opinion of Probable Cost 

2035 32.5 KC Water Phase IV1,2 8.0 40.5  $     20,200,000  

2056 40.5 S1-L1, S1-MV1, 2.0 42.5  $        4,975,000  

2062 42.5 S1-L2, S1-MV2 2.7 45.2  $         1,865,000  

Total          $     27,040,000  

        

Option 2 - Alternative A13 

Year 
Demand 
Trigger 
(MGD) 

CIP 
CIP Capacity 

(MGD) 

Total Supply 
Capacity 

(MGD) 
Opinion of Probable Cost 

2035 32.5 KC Water Phase IV1,2 8.0 40.5  $     20,200,000  

2056 40.5 S2-PS1, S2-L1, S2-MV1 4.7 45.2  $      19,488,000  

Total          $     39,688,000  

        

Option 2 - Alternative A23 

Year 
Demand 
Trigger 
(MGD) 

CIP 
CIP Capacity 

(MGD) 

Total Supply 
Capacity 

(MGD) 
Opinion of Probable Cost 

2035 32.5 KC Water Phase IV1,2 8.0 40.5  $     20,200,000  

2056 40.5 S2-L2, S2-L3, S2-L4, S2-MV2 4.7 45.2  $         4,518,000  

Total          $      24,718,000  

        

Option 3 

Year 
Demand 
Trigger 
(MGD) 

CIP 
CIP Capacity 

(MGD) 

Total Supply 
Capacity 

(MGD) 
Opinion of Probable Cost 

2035 32.5 KC Water Phase IV1,2 8.0 40.5  $     20,200,000  

2056 40.5 S3-L1, S3-L2, S3-MV1 4.7 45.2  $       5,804,000  

Total          $     26,004,000  

        

Option 4 

Year 
Demand 
Trigger 
(MGD) 

CIP 
CIP Capacity 

(MGD) 

Total Supply 
Capacity 

(MGD) 
Opinion of Probable Cost 

2035 32.5 KC Water Phase IV1,2 8.0 40.5  $     20,200,000  

2056 40.5 S4-PS1, S4-L1, S4-MV1 4.7 45.2  $       34,214,000  

Total          $      54,414,000  

Notes:      

1. OPC includes $10,900,000 for low head storage at South Terminal and $9,300,000 represents 

 Lee's Summit payment term of 40 percent of the design and construction for the 72-inch diameter  

waterline from the Missouri River Tunnel Upshaft to East Bottoms Pump Station. 
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2. Most recent available cost opinion for the 72-inch diameter water line prepared by Others in  

April 2014 (ENR CCI 10,890) and adjusted with October 2022 (ENR CC13,152.48) plus additional  

30 percent contingency.    

3. With respect to Option 2, Alternatives A1 and A2 are not paired; Option 2 includes either A1 or A2 

but not both. 

 

4.5 Recommendation 
After review and discussion with City staff, the City’s preference is pursuit of a water supply 

plan that does not change the City’s status as a sole source within the KC Water Agreement 

and to maintain the current water rates with KC Water.  Therefore, Options 3 and 4 are not 

recommended.  City expressed interest in Options 1 and 2 in the future as demand triggers 

approach.  Whichever option, course of action, and/or combination and/or derivative thereof 

is selected, supply planning and improvements should be evaluated and implemented no less 

than 5 to 7 years in advance of their respective demand triggers. 

City staff engaged and coordinated meetings with TCWA, PWSD13, and PWSD12 to discuss 

supply opportunities throughout the development of this report for practicality as portions of 

their water service area and/or distribution system traverse City limits.  Maintaining sole 

source compliance within the KC Water Agreement allows the opportunity to enter into an 

agreement with either TCWA or PWSD13 for a maximum supply of 2.0 MGD and the City 

indicated potential for this if it provides an opportunity acquire at least the water system 

assets of TCWA or PWSD13 residing within City limits or in undeveloped water service areas 

of neighboring water suppliers within City limits.   

The City acknowledges any acquisition of water system assets, as of the date of this report, is 

more likely connected with PWSD13 due to both utility service (water and wastewater) and 

City boundaries overlapping; but this does not suggest or posture that asset acquisition is 

limited to PWSD13 only.  The City has emergency connections in at Ranson and Scherer Rd 

elevated tanks with TCWA and the end user and extent of the TCWA supply main through 

the City along Scherer Rd is the City of Grandview, MO to the west.  The City should consider 

water demand, pressure requirements, condition assessment, growth potential, growth type, 

fire flow requirements, etc. for further evaluation of any water supply option that includes 

asset acquisition. 
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5.0 Water Master Planning 

This section of the report provides the hydraulic analysis criteria, diurnal 

evaluation, fire flow requirements, and water master planning.  The hydraulic 

analysis criteria are compared with model results to determine if a capital 

improvement is warranted for compliance with these industry standard levels 

of service.  The diurnal evaluation yields multiple planning level information 

including the minimum and peak hour factors whose associated demand 

conditions are evaluated in the hydraulic model.  The diurnal evaluation also 

provides the equalization storage requirement, which is applied in the storage 

analysis, along with the fire flow requirement, which both set the minimum 

storage requirement for the distribution system.  The master planning 

component in this section includes future growth areas identified by City staff 

and the demand allocation with which development driven improvements are 

sized and their location. 

5.1 Level of Service 
Hydraulic analyses are conducted with the model to evaluate the ability of the distribution 

system to convey equalization storage, pump the projected water demands, and identify 

deficiencies with respect to capacity, pressure, and fire flow.  This represents the level of 

service the City provides its customers and is the basis for which improvements are sized and 

recommended. The level of service conditions applied in the distribution system analyses is 

listed in Table 5-1.  Model scenarios for the existing system, 2025, and 2040 planning periods 

are evaluated for the following demand conditions to determine the distribution system’s 

capabilities, need, and location for additional capacity, storage, and pumping in compliance 

with level of service criteria:   

• Existing System: 

o Extended period simulation under maximum day demands for hydraulic analysis. 

o Extended period simulation under maximum day demands for water age analysis. 

o Extended period simulation under average day demands for water analysis. 

o Static simulation under maximum day demands for fire flow analysis. 

• 2025 and 2040 Planning Years: 

o Extended period simulation under maximum day demands for hydraulic analysis. 

o Static simulation under maximum day demands for fire flow analysis. 
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Table 5-1: Level of Service Criteria 

Feature Criterion Minimum Performance Mid Level Goals Best Practices Master Plan 

Pressure 
Minimum 

> 20 psi for all 
conditions 

> 40 psi for normal 
conditions                                    

> 50 psi for normal 
conditions   

Mid Level 
> 20 psi for fire 

flow 
> 25 psi for fire flow 

Maximum < 140 psi Lesser of 100 psi or water main break HGL Minimum 

Pumping Capacity Total firm capacity (each supply) >= maximum day; each zone As indicated 

Water 
Mains 

Velocity 
Distribution < 5 fps; transmission (no service connections) < 7 fps 

under peak hour on the maximum day demand As indicated 

Headloss < 6 ft/1,000 ft under peak hour on the maximum day 

Storage 

Equalization 
Contractual 

Requirement 

Volumetric demand in excess of 24-hour 
average (maximum day x equalization 

factor) 

Contractual 
Requirement 

Fire 
Maximum fire flow requirement = 4,000 gpm for 4 hours = 0.96 

MG 
As indicated 

Emergency Contractual Requirement Conditional per City 
Contractual 

Requirement 

Total 
(Effective) 

Contractual + Fire 
Equalization + 

greater of fire or 
emergency 

Contractual 
Requirement 

Fire 
Flow & 

Pressure 
1,000 gpm at 20 psi 1,500 gpm at 20 psi 1,500 gpm at 25 psi Mid Level 

 

5.2 Diurnal Analysis 
Diurnal patterns represent changes in water demand over the course of a day, reflecting 

times when the customers are using more water or less water than the daily average.  The 

average demand over the 24-hour period is 100 percent on the diurnal pattern.  The 

equalization storage requirement, peak hour factor, and minimum hour factor are also results 

of the diurnal analysis.  The equalization storage requirement refers to the amount of storage 

needed for daily peaking when the system demand exceeds system supply.  Results of the 

diurnal analysis for each zone are listed in Table 5-2.  Diurnal patterns applied in the EPS for 

the North and South zones are illustrated in Figures 5-1 and 5-2 respectively. 

Table 5-2: Diurnal Analysis Results 

Date 
Demand (MGD) Equalization (%) Min Hour Factor Peak Hour Factor 

South North Total South North South North South North 

7/22/2021 19.4 3.6 23.0 11 13 0.76 0.59 1.82 1.63 

7/23/2021 19.3 3.4 22.7 9 15 0.79 0.64 1.64 1.59 

7/24/2021 17.9 3.2 21.1 8 15 0.78 0.53 1.49 1.68 

8/5/2021 15.0 3.0 18.0 12 17 0.69 0.57 1.83 1.88 
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Figure 5-1: North Zone Diurnal Pattern  
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Figure 5-2: South Zone Diurnal Pattern 

 

 

5.3 Fire Flow Requirements 
Distribution system storage for fire protection includes water that must always be available to 

fight the most severe fires.  The fire storage requirement in the distribution system is 4,000 

gpm for 4 hours, or the equivalent to 0.96 MG.  To meet the City’s fire flow requirements, fire 

flow improvements are based on the distribution system delivering 1,500 gpm while 

maintaining a minimum residual of 20 psi in the distribution system. 

5.4 Water Master Planning 
The City identified growth areas for the 2025 and 2040 planning periods in the Ignite 

Comprehensive Plan with a population projection of 138,000 by 2040, a 38 percent increase, 

amongst five activity centers and areas of undeveloped land within City limits.  The meter 

projections associated with the population growth applied in the demand projections, as 

described in Section 3.0, are detailed below in Tables 5-3 and 5-4 for activity centers and 

undeveloped land areas for the 2025 and 2040 planning periods respectively. 
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Table 5-3: 2025 Demands for Comprehensive Plan Growth Strategy 

Growth Area Land Use 
Max Day Demand (MGD) 

Population 
Meters 

Residential Nonresidential Residential Nonresidential 
Rock Island Activity Center 0.24 0.12 1,448 499 45 

Woods Chapel Activity Center 0.14 0.07 828 285 26 

Downtown Activity Center 0.13 0.06 745 257 23 

Longview Activity Center 0.07 0.03 414 143 13 

Summit Activity Center 0.10 0.05 621 214 19 

Residential 
Undeveloped 

Areas 

Residential 1 0.44 -- 2,405 534 -- 

Residential 2 0.17 -- 925 565 -- 

Residential 3 0.02 -- 107 193 -- 

Non-
Residential 
Growth in 

Undeveloped 
Areas 

Civic -- 0.002 2 -- 1 

Commercial -- 0.11 111 -- 42 

Mixed Use -- 0.18 175 -- 66 

Office  -- 0.02 21 -- 8 

Large User Industrial 0.50 -- -- 

Subtotal 2.46 7,800 2,931 

Existing Service Area 23.9 100,300 37,691 

Total 26.4 108,100 40,622 

 

Table 5-4: 2040 Demands for Comprehensive Plan Growth Strategy 

 

Growth Area Land Use 
Max Day Demand (MGD) 

Population 
Meters 

Residential Nonresidential Residential Nonresidential 
Rock Island Activity Center 1.17 0.58 7,000 2,414 216 

Woods Chapel Activity Center 0.67 0.33 4,000 1,379 124 

Downtown Activity Center 0.60 0.30 3,600 1,242 111 

Longview Activity Center 0.34 0.17 2,000 690 62 

Summit Activity Center 0.50 0.25 3,000 1,035 93 

Residential 
Undeveloped 

Areas 

Residential 1 2.13 -- 11,624 2,581 -- 

Residential 2 0.82 -- 4,471 2,730 -- 

Residential 3 0.09 -- 516 931 -- 

Non-
Residential 

Undeveloped 
Areas 

Civic -- 0.01 8 -- 3 

Commercial -- 0.54 538 -- 202 

Mixed Use -- 0.85 844 -- 317 

Office  -- 0.10 100 -- 38 

Large User Industrial 2.0 -- -- 

Subtotal 11.5 37,700 14,167 

Existing Service Area 23.9 100,300 37,691 

Total 35.4 138,000 51,858 
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The Comprehensive Plan includes mapping for future land use classifications and activity 

centers and, collectively, represents the future growth area for water service.  The 

Thoroughfare master plan (major roads) provides the alignment for proposed water mains 

associated with future growth in undeveloped areas.  The spatial demand allocation for future 

growth is illustrated in Figures 5-3 and 5-4 for the North and South zones respectively.  Both 

planned and water main projects under construction are included in the model based on the 

targeted completion dates provided by the City but are not included in the capital 

improvements plan.   
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6.0 Model Update and Calibration 

This Section of the report discusses the model update, model simulation types, 

field testing, and model calibration efforts.  Field testing is conducted in the 

distribution system and is needed to calibrate the model to simulate the 

hydraulic behavior of the distribution system.  This includes integrating 

operational controls and system demands into the model as well.  The model 

calibration status effectively represents the confidence level to simulate 

system conditions under varying demand conditions and system controls. 

6.1 Model Development 
The hydraulic model evaluates steady state conditions for fire flow analyses and extended 

period simulations for hydraulic analyses of pressurized networks.  The pipe network in the 

model is based on a numbering system for each pipe segment and junctions (nodes).  Pipe 

information includes length, start node, end node, Hazen-Williams roughness coefficient (or 

C-value), and diameter.  Junction information includes elevation, demand, demand patterns, 

and coordinates.  Other information on pumps, storage, and supply sources such as pump 

curves, tank head range tank overflow elevation, hydraulic valve settings, and fixed-head 

supply sources (i.e. KC Water and Independence connections) are also incorporated into the 

model.  The model includes all pipes in the water system GIS greater than or equal to 4-inches 

in diameter.  Water demand is spatially allocated in the model based on the 2020 customer 

billing information (annual average billed consumption with nonrevenue water) and physical 

meter address.  This process includes quality control checks and results in a model with an 

accurate representation of the quantity and location for water demand in the distribution 

system. 

6.2 Static Simulation Modelling 
Static simulations are developed for each fire hydrant test for model calibration and the fire 

flow analysis of the existing system and future planning periods.  Model input data for static 

simulations include system demand, tank level, and pump status (on/off and speed), fire 

hydrant test flow data, and pump curves to simulate steady-state hydraulics of the test. The 

model calculates frictional headloss from the C-values assigned to pipe and produces results 

for pipe flow, pipe velocity, pipe headloss, system pressure, and hydraulic gradients in the 

distribution system.  Tank filling/drafting status and pump flow-head results are also 

produced at distribution system facilities. 

6.3 Extended Period Simulation Modelling 
An EPS analysis simulates tank cycling (drafting and filling status), pumping operations, 

hydraulic control valve conditions, and changes in distribution system hydraulics (pressure 

and flow) in response to varying demand conditions established by each pressure zone’s 

unique diurnal pattern.  An EPS is a series of static analyses connected by operational 

controls and resulting hydraulic outcomes (action-reaction) from one simulation to the next.  

The operational controls for the storage and pumping facilities are representative of SCADA 
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trending during field testing.  EPS model scenarios include the maximum day demand for 

hydraulic analyses of the existing system and future planning periods.  EPS scenarios also 

include average and maximum day demands for water age analyses of the existing system.  

The water age analysis identifies areas in the distribution system with the greatest potential 

for low disinfectant residuals and high water age.   

6.4 Field Testing 
Field testing was conducted in late April 2022 in the North zone, early May 2022 in the South 

zone, and included fire hydrant testing and data logger deployment.  Data loggers are 

positioned on fire hydrants connected to water mains ranging between 6-inch and 12-inches 

in diameter and record system pressure continuously.  Fire hydrant testing is performed to 

induce hydraulic stress in the distribution system by creating headloss, or a pressure drop, 

which is recorded by data loggers; the localized conditions at the fire hydrant test are also 

recorded.  SCADA historian information (flow, pressure, tank level, etc.) is also collected at 

distribution system facilities such as tanks and pump stations at the time of each fire hydrant 

test and is listed below. 

• North Pressure Zone: 

o Tank level at Woods Chapel elevated tank. 

o Flow at Maybrook and Lakewood meter vaults; Maybrook pressure measured at 

Bowlin pump station. 

o Tank level, suction pressure, discharge pressure, pump status, and pump speed at 

Bowlin ground storage tank and pump station. 

o Static pressure, residual pressure, and fire hydrant flow from 15 fire hydrant tests 

in the distribution system. 

o Pressure from 14 data loggers in the distribution system. 

• South Pressure Zone: 

o Tank level at Ranson, Scherer, and Hook elevated tanks. 

o Tank level, suction pressure, discharge pressure, pump status, pump speed at 

High Service and South Terminal ground storage tanks and pump stations. 

o Static pressure, residual pressure, and fire hydrant flow from 22 fire hydrant tests 

in the distribution system. 

o Pressure from 14 data loggers in the distribution system. 

Fire hydrant testing procedures includes opening a hydrant, termed as the “flowing” hydrant, 

and measuring pressure at open hydrant and at an adjacent hydrant termed as the “gauged” 

hydrant.  The gauged hydrant is typically the nearest hydrant upstream or downstream of the 

open hydrant and connected to the same water main.  Flow from the open hydrant is 

calculated based on the residual pressure.  Figures 6-1 and 6-2 identify each fire hydrant test 

and data logger location in the North and South zones respectively; field test forms are 

included in Appendix D. 

6.5 Static Model Calibration 
Model calibration is performed by adjusting the C-value on pipes until the pressure measured 

at a fire hydrant test and at each data logger is produced in the model under static and 

residual conditions.  The C-values are adjusted in the model to simulate pressure within 5 psi 

of the field test results up to 80 psi; above 80 psi, the C-values are adjusted to simulate 

pressure within 10 percent of the field test results.  The C-values assigned in the model 
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represent the relative internal roughness and provide an indication of the degree of 

roughness within a pipe.  Pipes with high C-values convey water with little frictional headloss, 

but C-values generally decrease with age.  Pipes with low C-values can be indicative of 

partially closed valves in the distribution system, partially closed valves on the fire hydrant 

service lateral, distribution system scaling, or other water quality issues.  When C-values 

degrade beyond a certain point, pipe replacement should be considered. 

Model calibration results are listed in Appendix E for the North and South zones.  The C-

values applied in the model calibration effort adequately represent the testing conditions for 

the system demands experienced at the time of each test.  It should be noted that five (5) 

static calibration tests did not meet the criteria of plus or minus 5 pounds to the data logger, 

the locations and justification as follows: 

1. North Zone: 

a. Northgate Drive: adjusting locational pipe C-values has marginal effect within the 

vicinity of Data Logger 76161.  Further adjustment of C-values impacts the 

calibration status on batch pipes for other tests conducted nearby. 

b. NE Gateway Dr & Goshen Drive: adjusting locational pipe C-values has marginal 

effect.  Further adjustment of C-values impacts the calibration status on batch 

pipes for other tests conducted nearby. 

c. Potential Cause: partially closed valves near this location, fire hydrant assembly 

issues, incorrect pressure gauge reading and/or documentation. 

2. South Zone: 

a. SW 11th Terrace: static pressure at Hydrant C measures 16 psi higher than Hydrant 

A.  The proximity of the fire hydrants, comparable grade elevations, and system 

conditions at the time of the test do not suggest a pressure difference this large 

is likely under normal conditions.  It is assumed this value was a data capture 

error in the field and is not included as a calibration point. 

b. SW Hickory Lane: adjusting locational pipe C-values has marginal effect.  Further 

adjustment of C-values impacts the calibration status on batch pipes for other 

tests conducted nearby. 

c. E 130 Street: adjusting locational pipe C-values has marginal effect.  Further 

adjustment of C-values impacts the calibration status on batch pipes for other 

tests conducted nearby. 

d. Potential Cause: partially closed valves near this location, fire hydrant assembly 

issues, incorrect pressure gauge reading and/or documentation. 

6.6 EPS Model Calibration 
EPS calibration reflects the model’s ability to simulate operational controls at each facility for 

varying demand conditions experienced over 24-hours.  Water system SCADA information 

and detailed control schemes provided by City staff for a high flow (demand) day in August 

2022 is integrated into the model to validate the static calibration efforts and confirm the 

real-world operations are reflected in the model. 

The City recently integrated new control schemes for the North and South zones after field 

testing and static model calibration efforts.  The current control scheme is integrated into the 
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EPS calibration scenario for the system conditions on August 5, 2022.  The EPS model results 

are compared with SCADA trending for each elevated tank (tank level) and each pump 

station (flow and discharge pressure) in the North and South zones and are illustrated in 

Figures 6-3 through 6-7. 

Figure 6-3: North Zone EPS Calibration at Bowlin Pump Station 

 
 

Model results for flow and pressure, as illustrated in Figure 6-3, reflect a delay or attenuation 

period of approximately 2 hours compared with SCADA.  This is attributed to simulating the 

actual control scheme for the entire North pressure zone versus simulating pump 

start/stop/speed and Lakewood supply based on timer controls.  A timer control would shore 

up this attenuation time to match the SCADA data in a calibration mode, but it is more 

important that the model results reflect the pattern illustrated from SCADA data in a 

calibration mode so they can be applied to hydraulic analyses under different demand 

conditions (projections) in the future EPS modelling scenarios. 
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Figure 6-4: North Zone EPS Calibration at Lakewood Meter Vault 

 

Figure 6-5: North Zone EPS Calibration at Woods Chapel Tank 
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Figure 6-6: South Zone EPS Calibration at High Service and South Terminal Pump Stations 

 

Figure 6-7: South Zone EPS Calibration at Ranson, Hook, and Scherer Tanks 
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7.0 Existing Distribution System Analysis 

This section of the report includes a hydraulic analysis of the existing water 

distribution system based on a maximum day demand of 23.9 MGD (plus fire 

flow) and a water age analysis based on an average day demand of 10.8 MGD.  

The maximum day demands in the North and South zones are 3.7 MGD and 

20.1 MGD.  Results for high service pumping capacity, system pressure, 

storage, fire flow, and water age are included herein. This analysis is intended 

to identify strengths and weaknesses of the existing distribution system 

relative to the level of service conditions detailed in Section 5.0. 

7.1 Pressure and Pumping 
The existing system average pressure in the North zone under a maximum day demand is 

approximately 93 psi.  Higher pressures ranging between 100 psi and 150 psi are in the 

residential neighborhoods along NE Anderson Dr and are a result being the lowest elevation 

in the North zone.  Lower pressures ranging between 55 psi and 70 psi are along the pressure 

zone boundary just north of the municipal airport and to the east in high elevation areas 

surrounding Woods Chapel tank.  The range of pressure in the North zone under maximum 

day demands are illustrated in Figure 7-1 and meet the level of service condition for minimum 

pressure.  The high pressure area discussed above does exceed the maximum pressure of 140 

psi, but this level of service is conditional based on the pressure rating of the pipe.  If chronic 

water main breaks begin occurring the City should implement a sub-pressure zone by adding 

pressure reducing valves to lower the operating pressure while maintaining the ability to 

deliver fire flow demands; the latter fire flow functionality can be provided with a low 

pressure detect bypass valve to deliver high rates of flow if downstream pressure drops 

below 25 psi. 

The existing system average pressure in the South zone under a maximum day demand is 

approximately 91 psi.  Higher pressures ranging between 110 psi and 130 psi are in the 

residential neighborhoods near the intersection of NE Scruggs Rd and NE Bristol Dr and are a 

result of low elevation in the South zone.  Higher pressure due to low elevation is also in the 

residential neighborhoods SW 3rd St and Winterpark Blvd and ranges between 110 psi and 150 

psi.  The range of pressure in the South zone under maximum day demands is illustrated in 

Figure 7-2. 

System head curves at Bowlin, High Service, and South Terminal pump stations for existing 

system conditions are illustrated in Figures 7-3, 7-4, and 7-5 respectively.  These curves are 

based on maximum day demand conditions and include the representative static head range 

of each pumping facility.  Low system head curves are based on full ground storage on the 

suction side and empty elevated storage in the distribution system.  Conversely, the high 

system head curves are based on empty ground storage on the suction side and full elevated 

storage in the distribution system.  The static head range for each pump station is listed 

below: 
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• Bowlin booster pumps 1 and 2 is based on a constant suction pressure, or equivalent 

suction hydraulic grade line, at the booster pumps from Maybrook meter vault and 

the 45 ft head range of Woods Chapel elevated tank. 

• Bowlin high service pump 3 is based on the 60 ft head range Bowlin ground storage 

tank and the 45 ft head range of Woods Chapel tank.   

• High Service pump station is based on the 25 ft head range in the 4.0 MG and 5.5 MG 

ground storage tanks and the 40 ft head range of Ranson, Scherer, and Hook 

elevated tanks. 

• South Terminal pump station is based on the 80 ft head range in the 6.7 MG ground 

storage tank and the 40 ft head range of Ranson, Scherer, and Hook elevated tanks. 

Figure 7-3: Bowlin Pump Station System Head Curves 

 

Figure 7-4: High Service Pump Station System Head Curves 
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Figure 7-5: South Terminal System Head Curves 
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• Equalization reserve represents peaking demands greater than the 24-hour average 

demand that depletes system storage throughout the day.  Equalization storage is 

typically considered the upper halves of elevated tanks that can be replenished over a 

24-hour period. 

• Fire reserve is the amount of storage required for fire flow conditions and is governed 

by the types of customer facilities in the distribution system.  The City indicated a 

maximum fire flow requirement of 4,000 gpm for a 4-hour duration which is an 

equivalent volume of 0.96 MG. 

• Emergency reserve is a quantity designated by the City and represents storage 

desired in excess of equalization and fire reserves.  Emergency reserve also 

represents a storage surplus.   

• A storage deficit occurs when the minimum storage requirement, which includes 

equalization plus fire storage, is less than the effective storage in the system. 

The City also has contractual storage requirements tied to KC Water and Independence.  A 

summary of the storage requirements for each supplier is listed below in addition to other 

recommendations that should be applied in the storage analysis. 

• Independence: 

o Contractual storage requirement:  

 Equalization demands. 

o Recommendations for storage analysis: 

 Add maximum fire flow requirement. 

 Include contractual capacity for wholesale supply from Lakewood meter 

vault via KC Water.  For clarity, supply from Lakewood meter vault is direct 

distribution into the North zone. 

• KC Water: 

o Contractual storage requirement: 

 Equalization storage equivalent to a minimum of half the average day 

demand. 

 Emergency storage equivalent to the average day demand. 

 Minimum storage requirement is equalization plus emergency. 

o Recommendations for storage analysis: 

 It is uncertain if emergency includes fire storage within the context of the 

agreement; therefore, the assumption is to add the maximum fire flow 

requirement. 

 Minimum storage requirement includes equalization, emergency, plus fire. 

• Storage Analysis Approach: 

o The storage requirements associated with the Water Purchase Agreement with 

KC Water exceed those with the Independence contract; therefore, the 

contractual storage requirements with KC Water are applied in the storage 

analysis. 

o Minimum storage requirement includes equalization, emergency, plus fire. 

Distribution system storage can be held in elevated tanks or pumped from ground storage 

tanks; but not all storage is termed effective storage.  Elevated storage is effective if the 

bottom elevation of the tank bowl can provide a minimum pressure of 20 psi in the 

distribution system under fire flow conditions.  Ground storage is effective if the firm capacity 
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of a pump station(s) exceeds the maximum day demand and has emergency power or, at a 

minimum, the ability to temporarily dock a transportable generator at the facility.  Storage 

can also be shared amongst multiple zones.  The effective storage of each facility in the North 

and South zones is discussed below and summarized in Tables 7-1 and 7-2 respectively.   

• Bowlin pump station has switchgear for emergency power, though service capability 

is uncertain.  The City indicated there is an existing CIP for emergency power at 

Bowlin pump station, but since pump 3 is the only pump that can deliver ground 

storage to the North zone there is no firm capacity.  Therefore, Bowlin ground 

storage is not termed effective for the North zone. 

• Bowlin pumps 1 and 2 are 4.0 MGD booster pumps supplied by a separate delivery 

point from Independence through the Maybrook meter vault.  Since the City has a CIP 

in place for emergency power, the firm capacity for the boosted supply of 4.0 MGD, 

or an equivalent 24-hour boosted storage capacity of 4.0 MG, is termed effective 

storage for the North zone. 

• The North zone has a direct wholesale connection with KC Water at Lakewood meter 

vault with a contractual capacity of 4.5 MGD, however operations in KC Water’s 

system limit the reliable supply capacity to maximum of approximately 2.5 MGD as 

indicated by City staff.  Therefore, the reliable supply capacity of 2.5 MGD, or an 

equivalent 24-hour supplied storage capacity of 2.5 MG, is termed effective storage 

for the North zone. 

• Bowlin ground storage tank has piping/valving to supply the Velie main and convey it 

to ground storage at High Service pump station for the South zone.  Shared storage 

amongst the North and South zones held at Bowlin tank is allocated based on the 

demand ratio (maximum day) of one to the other.  The North:South demand ratios 

are a 16:84, 15:85, and 13:87 split of Bowlin ground storage tank for the existing, 2025, 

and 2040 planning periods respectively. 

• The Leinweber control valve can supply ground storage at High Service pump station 

from the North zone; for the purposes of this report its storage contribution to the 

South zone is not included in the analysis and is a conservative approach. 

• The total firm capacity of High Service and South Terminal pump stations is 45.4 MGD 

and exceeds the South zone maximum day demand of 30.8 MGD (2040 projection) 

and each has emergency power for firm capacity pumping; therefore, the total 

available volume at each facility is termed effective. 

• For the purposes of this analysis the Harris Park facility is not included and is 

recommended for removal based on review with the City and is not used. 

Table 7-1: North Zone Storage Summary 

Facility/Supply 
Available 
Storage 

(MG) 

Effective Storage (MG) 

Max Day (MGD) 

3.7 3.9 4.7 

Existing 2025 2040 

Bowlin ground storage tank 5.5 0.0 0.0 0.0 

Woods Chapel elevated storage tank 2.5 2.5 2.5 2.5 

Excess 24-hour supply capacity 
(Bowlin PS & Lakewood) 

6.5 2.8 2.6 1.8 

Total (MG) 14.5 5.3 5.1 4.3 
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Table 7-2: South Zone Storage Summary 

Facility 
Available 
Storage 

(MG) 

Effective Storage (MG) 

Max Day (MGD) 

20.1 22.7 30.8 

Existing 2025 2040 

Bowlin ground storage tank 5.5 4.6 4.7 4.8 

High Service ground storage tank 4.0 4.0 4.0 4.0 

High Service ground storage tank 5.5 5.5 5.5 5.5 

South Terminal ground storage tank 6.7 6.7 6.7 6.7 

Hook elevated storage tank 3.0 3.0 3.0 3.0 

Scherer elevated storage tank 3.0 3.0 3.0 3.0 

Ranson elevated storage tank 2.0 2.0 2.0 2.0 

Total (MG) 29.7 28.8 28.9 29.0 

 

Results of the storage analysis for the existing system are listed in Table 7-3 and indicate a 

surplus of 1.8 MGD in the North zone and a surplus of 14.2 MGD in the South zone.  There are 

no immediate storage improvements needed to comply with the contractual requirements of 

KC Water or Independence.  If there are operational concerns with supply from the Lakewood 

meter vault at the contractual capacity of 4.5 MGD then the City should continue working 

with KC Water for a solution to deliver this amount or consider amending the agreement to 

move the capacity to another location. 

Table 7-3: Existing System Storage Analysis 

Reserve Item North Zone South Zone 

Fire 

Fire flow requirement (gpm) 4,000 4,000 

Duration (hrs) 4 4 

Fire reserve (MG) 1.0 1.0 

Equalization Half the average day demand (MG) 0.9 4.6 

Emergency Average day demand (MG) 1.7 9.1 

Storage Requirement (MG) 3.5 14.6 

Effective Storage (MG) 5.3 28.8 

Storage Surplus (MG) = Effective – Requirement 1.8 14.2 

 

The City has a robust storage system, not only evidenced by the surplus indicated above, but 

also due to the shared storage ability between the North and South zones.  Ground storage at 

Bowlin pump station (via Pump 3) and direct supply from Lakewood meter vault can be 

conveyed from the North zone to the South zone through the Leinweber control valve.  The 

Leinweber control valve supplies ground storage at High Service pump station where it is 

pumped into the South zone. 
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7.4 Fire Flow Analysis 
A static simulation is used to evaluate available fire flows throughout the distribution system 

at a residual pressure of 20 psi under the maximum day demand condition.  Available fire 

flow is determined at select junctions that generally represent fire hydrants in the looped 

distribution system network, fire hydrants on dead ends, and other intermediate model 

junctions.  The model can evaluate multiple fire flows concurrently, but for the purposes of 

this analysis the available fire flow is evaluated for a single event at a single location.  The 

level of service for fire flow is 1,500 gpm and is added to domestic demand on these 

junctions.  Junctions with available fire flow less than 1,500 gpm at 20 psi are investigated 

further via desktop analysis with aerial imagery and elevation; in some intendances hydrant 

ownership may be questionable (i.e. private hydrants connected to private loops that extend 

from City’s water main).  Additional field testing is recommended for confirmation of results 

in instances where available flows range between 1,300 gpm and 1,490 gpm which are 

relatively close to the level of service to determine if a capital improvement should be 

recommended.     

The available fire flow results in the existing distribution system under the maximum day 

demands in the North and South zones is illustrated in Figures 7-10 and 7-11 respectively.  

Individual locations and/or areas with available fire flow less than 1,500 gpm are on older 4-

inch water mains, 4-inch dead end water mains, and longer runs of 6-inch dead end water 

mains.  A sensitivity analysis was conducted with the model at these locations and/or areas of 

non-compliance by replacing them with new 8-inch minimum water mains and a C-value of 

140.  Results of the sensitivity analysis indicated compliance with the level of service for fire 

flow at 1,500 gpm at a 20 psi residual. 

7.5 Water Age Analysis 
The water quality analysis evaluates water age in the existing distribution system to assist in 

predicting areas with the greatest potential with lower disinfectant residual.  Water age is 

evaluated for average and maximum day demand at 10.8 MGD and 23.9 MGD respectively. 

The EPS water age analysis includes a duration adequate to capture the longest travel time 

within the distribution system for a unit of water to reach its destination; this is referred to as 

equilibrium or convergence and is variable based on the demand condition.  The EPS duration 

for convergence under average day and maximum day demands is 30 days and 20 days 

respectively.   

The average water age in each pressure zone is determined as the summation of the 

weighted average water age with respect to water demand of all model junctions in each 

pressure zone.  For clarity, the water age results are relative to the supply systems included in 

the model for the North and South zones.  Water age in the North zone resulting from water 

pumped from Bowlin pump station includes the travel time from Maybrook meter vault to 

Bowlin pump station; water age precipitating from Lakewood meter vault does not include 

travel time through the KC Water distribution system.  Water age in the South zone resulting 

from water pumps from High Service pump station includes the travel time from the Gregory 

and Velie meter vaults, residence time in each ground storage tank, and travel time yard 

piping to the pump station.  Water age resulting from water pumps from South Terminal 

pump station only includes residence time in the ground storage tank and travel time in yard 

piping to the pump station; it does not include the travel time through the Jackson-Cass 
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transmission system.  Because of the unknown water age or travel time through the KC Water 

distribution system, the Jackson-Cass transmission system, and Independence distribution 

system, the water age results are only intended to illustrate where high and low areas are 

relative to one another in each pressure zone under the model arrangement for the water 

supply system owned and operated by the City. 

The average water age based on average day demands in the North and South zones is 

illustrated in Figures 7-12 and 7-13 respectively.  Higher water ages in the North zone are in 

the areas north and east of Woods Chapel tank and primarily due to proximity of the tank and 

is further away from points of entry to the North zone.  Similarly, higher water age in the 

South zone is in the northeastern areas which are further away from South Terminal pump 

station, also the lead pump station.  The new operating controls at pump stations and 

Lakewood meter vault provide more water level stability, or less turnover, in elevated storage 

levels which can also contribute to higher water age.  The localized, or concentrated, 

densities with water age greater than 96 hours represent dead end mains with little or no 

demand in most cases.  The water age based on maximum day demands in the North and 

South zones are illustrated in Figure 7-14 and Figure 7-15.  The average water age over the 

entire distribution system under maximum day demands and average day demands for each 

pressure zone as follows: 

• North Pressure Zone: 

o Under average day demands the average age is 45.5 hours (1.9 days). 

o Under maximum day demands the average age is 19.2 hours (0.8 days). 

• South Pressure Zone: 

o Under average day demands the average age is 59.0 hours (2.5 days). 

o Under maximum day demands the average age is 27.1 hours (1.1 days). 

Under lower seasonal demands the City is proactive in maintaining storage amounts 

commensurate with the demand condition in both ground and elevated storage tanks; this is 

accomplished by removing Bowlin ground storage tank from service in the winter 

(temporary) and less reliance on South Terminal pump station. 
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8.0 Future Distribution System Analysis 

This section of the report includes the hydraulic analysis of the distribution 

system for the 2025 and 2040 planning periods for projected maximum day 

demands of 26.9 MGD and 35.4 MGD respectively.  The 2025 demand 

projection includes a large user(s) demand of 0.5 MGD and the 2040 demand 

projections includes a large user(s) demand totaling 2.0 MGD.  Results of the 

hydraulic analysis are compared with the level of service conditions to identify 

associated capital improvements for pumping, pressure, distribution, storage, 

and fire flow.  Capital improvements associated with future growth are also 

included in the 2025 and 2040 model EPS scenarios and are representative of 

the development planning provided in the City’s Comprehensive Plan; water 

main alignments for future growth in undeveloped areas of distribution system 

mostly parallel the Thoroughfare Master Plan included in the Comprehensive 

Plan as well as input from City staff. 

8.1 Pressure and Pumping 
The average pressure in the North and South zones under maximum day demands is 

marginally higher at 94 psi and 95 psi respectively and represents a net increase of 1 psi from 

existing system demands in both the 2025 and 2040 planning periods.  The range of pressure 

and areas of high and low pressure in the North and South zones in both planning periods, as 

illustrated in Figures 8-1, 8-2, 8-3, and 8-4 respectively, is also consistent with the existing 

system results.  Marginal differences in pressure with respect to the North zone are largely 

due to marginal differences in the projected demand and existing system demand.  The 

maximum day demand in the North zone increases from 3.7 MGD to 3.9 MGD in 2025 and 4.7 

MGD in 2040 and mirrors the lower growth opportunity which is approaching a buildout 

condition where peripheral expansion is limited by neighboring water service areas of 

Independence to the north, Blue Springs and Lake Jacomo to the east, and KC Water to the 

west.   

Marginal differences in pressure with respect to the South zone are largely due to the 

capacity of the distribution system and the pumping capability in terms of flow and head and 

number of pumps at High Service and South Terminal pump stations.  The pumping/supply 

capacity exceeds the demand projection for the North and South zones respectively as 

illustrated in Figures 8-5 and 8-6 respectively; therefore, no pumping improvements are 

needed in either zone through the 2040 planning period for capacity.  It is important to note 

that the current operational capacity (approximately 2.5 MGD indicated by the City) from 

Lakewood is lower than the contractual capacity stated in the Water Purchase Agreement 

with KC Water.  If the lower operational capacity is applied in desktop capacity evaluation 

illustrated in Figure 8-5, then the North zone still has a pumping capacity surplus through the 

end of the 2040 planning period.  For clarity, Figure 8-5 reflects the contractual supply 

capacity of 4.5 MGD at Lakewood meter vault from KC Water. 
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Figure 8-5: North Zone Pumping-Supply Capacity vs Demand (MGD) 

 

Figure 8-6: South Zone Pumping Capacity vs Demand (MGD) 

 

8.2 Water Distribution 
The model results indicated compliance with the level of service conditions for velocity and 

headloss under the projected maximum day demands of 26.6 MGD and 35.4 MGD in 2025 and 

2040 respectively.  Therefore, no high-priority hydraulic capacity water main improvements 

are required, in part by the adequacy of the existing distribution and in part by the hydraulic-

development capital improvements needed to support future growth in undeveloped areas.  

The terms hydraulic and capacity or hydraulic capacity are synonymous, for the purposes of 

this report, characterizing a capital improvement as hydraulic-development is used to 

indicate that development-driven projects also improve hydraulic capacity of the existing 

distribution system when looped.  Model results for velocity and headloss are illustrated in the 

figures listed below: 
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• Figures 8-7 and 8-8: 2025 average velocity in North and South zones respectively. 

• Figures 8-9 and 8-10: 2025 average headloss in North and South zones respectively. 

• Figures 8-11 and 8-12: 2040 average velocity in North and South zones respectively. 

• Figures 8-13 and 8-14: 2040 average headloss in North and South zones respectively. 

8.3 Storage Analysis 
The same variables apply for the 2025 and 2040 storage analyses except for the increase in 

average day demands which constitutes higher storage requirements.  Results of the 2025 

storage analysis are listed in Table 8-1 and indicate a surplus in both zones. 

Table 8-1: 2025 Storage Analysis 

Reserve Item North Zone South Zone 

Fire 

Fire flow requirement (gpm) 4,000 4,000 

Duration (hrs) 4 4 

Fire reserve (MG) 1.0 1.0 

Equalization Half the average day demand (MG) 0.9 5.3 

Emergency Average day demand (MG) 1.8 10.7 

Storage Requirement (MG) 3.6 16.9 

Effective Storage (MG) 5.1 28.9 

Storage Surplus (MG) = Effective - Requirement 1.4 11.9 

 

The 1.4 MG surplus in the North zone is adequate for the demand profile and the largely 

dominant residential customer class.  This surplus represents an emergency reserve for 

approximately 19 hours under an average day demand of 1.8 MGD.  The 11.9 MG surplus in the 

South zone is adequate and represents an emergency reserve for approximately 27 hours 

under an average day demand of 10.7 MGD.  There are no storage improvements or 

recommendations based on the effective storage in the distribution system and the 2025 

demand projections. 

Results of the 2040 storage analysis are listed in Table 8-2 and indicate a surplus in both 

zones.  The 0.2 MG surplus in the North zone can be increased to 0.7 MG from the shared 

storage allocation in Bowlin ground storage tank if firm capacity is added to Bowlin pump 3 

and emergency power is added in the future.  But given the building footprint limitations at 

Bowlin pump station, the retrofit cost for a fourth pump may not be equitable for the 

relatively marginal surplus increase to 0.7 MG.   
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Table 8-2: 2040 Storage Analysis 

Reserve Item North Zone South Zone 

Fire 

Fire flow requirement (gpm) 4,000 4,000 

Duration (hrs) 4 4 

Fire reserve (MG) 1.0 1.0 

Equalization Half the average day demand (MG) 1.1 7.5 

Emergency Average day demand (MG) 2.1 15.0 

Storage Requirement (MG) 4.2 23.4 

Effective Storage (MG) 4.3 29.0 

Storage Surplus (MG) = Effective - Requirement 0.2 5.5 

 

The least invasive solution to increase the low storage surplus in the North zone without 

capital cost is opening the pressure zone boundary valves to supply the North zone from the 

South zone which has up to 5.5 MG of surplus to share.  Essentially, this is the full volume of 

Bowlin ground storage tank conveyed through High Service ground storage and pumped into 

North zone by opening pressure zone boundary valves.   

Alternatively, If the City prefers optimizing intra-zonal supply resiliency, then each pump at 

Bowlin pump station could be replaced with a new pump (all the same size) supplied by 

Bowlin tank.  Bowlin tank would be in service year-round and Leinweber valve would be 

normally open to enhance tank turnover by supplying ground storage at High Service.  This 

approach will increase electrical operating costs at Bowlin pump station because currently, 

during low seasonal demands, Maybrook supply delivers enough pressure to bypass the 

booster pumps (1 and 2) and directly supply the North zone.  Maybrook and Velie would 

continually supply ground storage at High Service and blead off water to fill Bowlin tank as 

part of normal operations.  Some pros and cons of this approach are listed below: 

• Pros: 

o Optimize supply resiliency. 

o Avoid seasonal use of Bowlin ground storage tank which is accompanied by 

disinfection requirements that make operations difficult when bringing it in and 

out of service. 

o A lower operating level in Woods Chapel elevated tank to hold fire flow storage 

requirement only. 

o Increase effective storage in the North zone. 

o Lower the supply needs from Lakewood meter vault which has had operational 

issues upstream in the KC Water distribution system delivering the contractual 

supply capacity in recent history. 

• Cons: 

o Increase electrical operating costs. 

o Capital cost investment of 3 new pumps and associated electrical with 

emergency power. 

o Shared storage allocation in Bowlin tank for the South zone is limited by 

maximum allowable flow through Leinweber valve. 

o Water age in ground storage at High Service will increase to the degree of the 

supply contribution through Leinweber valve; residence time in Bowlin tank and 
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then travel time to Bowlin pump station, through the North zone, and through the 

Leinweber valve/transmission main is greater than the current travel time 

through the dedicated 30-inch supply main from Velie meter vault and ground 

storage at High Service pump station. 

8.4 Fire Flow Analysis 
The available fire flow results based on the maximum day demand projections in the North 

and South zones is illustrated in Figures 8-15 and 8-16 respectively for 2025 and in Figures 8-

17 and 8-18 respectively for 2040.  Individual locations and/or areas with available fire flow 

less than 1,500 gpm are older 4-inch water mains, 4-inch dead end water mains, and longer 

runs of 6-inch dead end water mains; similar to locations and/or areas as the existing system. 

Results of the sensitivity analysis indicated compliance with the level of service for fire flow at 

1,500 gpm at a 20 psi residual with new 8-inch minimum water mains in these locations 

and/or areas. 

8.5 Capital Improvement Projects 
Capital improvements for 2025 fire flow projects, 2025 development-hydraulic projects, 2040 

development-hydraulic projects, and recommendations for small main replacement projects 

are illustrated in Figures 8-19 and 8-20 for the North and South zones respectively.  For 

clarity, all figures in this chapter (Chapter 8.0) of the report illustrating model results for 

pressure, velocity, headloss, and fire flow include each the capital improvement project 

illustrated in Figures 8-19 and 8-20.  These improvements are sized for compliance with 

applicable level of service condition(s) and consistency with existing upstream and 

downstream water main sizes to prevent bottlenecks. 

Small mains are considered 4-inches and less; however, not all small mains need to be 

replaced if they have adequate capacity for domestic demands in areas that do not have fire 

hydrants.  This is common throughout the City’s residential neighborhoods with 4-inch dead 

ends.  For the purposes of this report, small main replacement projects only include looped 4-

inch water mains in the distribution system network. 

 

 



FIGURE 8-15
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FIGURE 8-16
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FIGURE 8-17
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FIGURE 8-18
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FIGURE 8-19 
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FIGURE 8-20
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9.0 Distribution System Capital 

Improvements Plan 

Opinions of probable cost for the recommended improvements identified with 

the hydraulic model are included in this section of the report.  Triggers for 

capital improvements include fire flow, hydraulic-development for future 

growth, and small main replacements.  Unit costs are developed for linear 

improvements based on recent water main projects in Kansas City. 

9.1 Cost Opinions 
The order-of-magnitude cost opinions prepared by Burns & McDonnell relating to costs, 

quantities, demand, or pricing (including, but not limited to, property costs, construction, 

operations or maintenance costs, and/or energy or commodity demand and pricing), are 

opinions based on Burns & McDonnell's experience, qualifications, judgment, and information 

from vendors and published sources such as Means.  Burns & McDonnell has no control over 

weather, cost and availability of labor, material and equipment, labor productivity, 

construction contractor’s means and methods, unavoidable delays, construction contractor’s 

method of pricing, demand or usage, population demographics, market conditions, changes 

in technology, government regulations and laws, and other economic or political factors 

affecting such opinions.  The City of Lee’s Summit, Missouri acknowledges that actual results 

may vary significantly from the representations and opinions herein, and nothing herein shall 

be construed as a guarantee or warranty of conclusions, results, or cost opinions.  Burns & 

McDonnell makes no guarantee or warranty (actual or implied) that actual rates, demand, 

pricing, costs, performance, schedules, quantities, technology, and related items will not vary 

from the opinions contained in the estimates, projections, results, or other statements or 

opinions prepared by Burns & McDonnell.  The construction cost index for Kansas City in 

November 2022 is 13293.26. 

9.2 Unit Cost Development for Linear Improvements 
Unit cost information for linear capital improvements is based on recent water main projects 

in the Kansas City metropolitan area.  Unit costs for 8-inch through 20-inch diameter water 

mains are PVC (AWWA C900) and 30-inch is ductile iron pipe and do not include rock 

removal.  Typical water main construction items used in the unit cost development are 

detailed in Table 9-1, below. 
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Table 9-1: Water Main Construction Items 

Basic Water Main 
Components 

Pavement 
Replacement 

Miscellaneous 
Other Potential Items 

(where applicable) 

Pipe 
Pavement 

Repair 
Service 

Connects 
Vaults 

Valves Curb and Gutter Service Lines Boring 

Fittings Driveway 
Pressure 
Testing 

Casing Pipe 

Fire Hydrants Traffic Control Disinfection Directional Drilling 

Excavation  Demolition Seeding Tree Removal 

Blow Off Assemblies Haul Off Erosion Control   

    
 Site 

Restoration    
 

Capital improvements include contingency at 20 percent of the construction cost and 

engineering at 15 percent of the subtotal cost for construction and contingency.  The total 

opinion of probable construction cost for each capital improvement project is in todays’ 

dollars and includes construction, contingency, and engineering.  Please note that cost 

opinions can increase for individual linear improvements, or portions thereof in terms of 

length, if rock excavation is required which can be highly variable. 

9.3 20-Year Distribution System Improvements 
A summary of the opinions of probable construction cost for 2025 fire flow projects, 2025 

development-hydraulic projects, 2040 development-hydraulic projects, and 

recommendations for small main replacement projects are listed in Table 9-2. 

Table 9-2: Opinion of Probable Construction Cost Summary 

Year CIP Trigger Implementation Recommendation Opinion of Probable Cost Subtotal 

2025 

hydraulic-
development 

priority projects  $           5,152,000  
 $    7,149,000  

fire flow as funding is available  $           1,997,000  

2040 
hydraulic-

development 
as development occurs and/or 
with Thoroughfare Master Plan 

 $        33,208,000   $  33,208,000  

NA small mains 
as funding is available and or with 
road improvement projects 

 $         5,880,000   $   5,880,000  

Total        $ 46,237,000  

 

A comprehensive list of individual capital improvement projects (CIPs) is included in Tables 9-

3 through 9-6.  Individual CIP sheets are detailed further in the package listing below: 

• Table 9-3 and Package A: 2025 Hydraulic-Development CIPs 

• Table 9-4 and Package B: 2025 Fire Flow CIPs 

• Table 9-5 and Package C: 2040 Hydraulic-Development CIPs 

• Table 9-6 and Package D: Small Main Replacement CIPs 

  



TABLE 9-3

2025
HYDRAULIC-DEVELOPMENT

CIPs



PACKAGE A

CIP: S-HD25-1

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
              2025 CIP



PACKAGE A

CIP: N-HD25-1

NORTH PRESSURE ZONENOT TO SCALE

  LEGEND 
              2025 CIP



PACKAGE A

CIP: S-HD25-2

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
              2025 CIP



PACKAGE A

CIP: S-HD25-3

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
              2025 CIP
              ADJACENT 2040 CIP



PACKAGE A

CIP: S-HD25-4

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
              2025 CIP

JACK AND BORE
RAILROAD AND SMALL

CREEK CROSSING



PACKAGE A

CIP: S-HD25-5

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
              2025 CIP
              ADJACENT 2040 CIP



TABLE 9-4

2025 FIRE FLOW CIPs



PACKAGE B

CIP: S-FF25-1

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
              2025 FF CIP

FIRE HYDRANT



PACKAGE B

CIP: S-FF25-2

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
              2025 FF CIP

FIRE HYDRANT



PACKAGE B

CIP: S-FF25-3

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
              2025 FF CIP

FIRE HYDRANT



PACKAGE B

CIP: N-FF25-1

NORTH PRESSURE ZONENOT TO SCALE

  LEGEND 
              2025 FF CIP

FIRE HYDRANT



TABLE 9-5

2040
HYDRAULIC-DEVELOPMENT

CIPs



PACKAGE C

CIP: S-HD40-1

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            CIP



PACKAGE C

CIP: S-HD40-2

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            CIP
            ADJACENT CIP  



PACKAGE C

CIP: S-HD40-3

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            CIP
            ADJACENT CIP  



PACKAGE C

CIP: S-HD40-4

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            CIP
            ADJACENT CIP  



PACKAGE C

CIP: S-HD40-5

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            CIP
            ADJACENT CIP  



PACKAGE C

CIP: S-HD40-6

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            CIP
            ADJACENT CIP  



PACKAGE C

CIP: S-HD40-7

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            CIP (RED, BLACK, YELLOW)
            ADJACENT CIP  

24-INCH 16-INCH

12-INCH



PACKAGE C

CIP: S-HD40-8

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            CIP
            ADJACENT CIP  



PACKAGE C

CIP: S-HD40-9

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            CIP
            ADJACENT CIP  



PACKAGE C

CIP: S-HD40-10

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            CIP
            ADJACENT CIP  



PACKAGE C

CIP: S-HD40-11

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            CIP
            ADJACENT 40 CIP
            ADJACENT 25 CIP
 



PACKAGE C

CIP: S-HD40-12

SOUTH PRESSURE ZONENOT TO SCALE

JACK & BORE
CREEK CROSSING

JACK & BORE
RAILROAD
CROSSING

  LEGEND 
            CIP
            ADJACENT CIP  



PACKAGE C

CIP: S-HD40-13

SOUTH PRESSURE ZONENOT TO SCALE

JACK & BORE
RAILROAD
CROSSING

RAILROAD DOES
NOT EXIST

  LEGEND 
            CIP
            ADJACENT CIP  



PACKAGE C

CIP: S-HD40-14

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            CIP
            2025 CIP



PACKAGE C

CIP: S-HD40-15

SOUTH PRESSURE ZONENOT TO SCALE

JACK & BORE
HIGHWAY
CROSSING

  LEGEND 
            CIP
            ADJACENT CIP  



NOT TO SCALE

RAILROAD DOES
NOT EXIST

  LEGEND 
            CIP
            ADJACENT CIP  

PACKAGE C

CIP: S-HD40-16

SOUTH PRESSURE ZONE



PACKAGE C

CIP: S-HD40-17

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            CIP
            ADJACENT CIP  



PACKAGE C

CIP: S-HD40-18

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            CIP
            ADJACENT CIP  



PACKAGE C

CIP: S-HD40-19

SOUTH PRESSURE ZONENOT TO SCALE

JACK & BORE
HIGHWAY
CROSSING

  LEGEND 
            CIP
            ADJACENT CIP  



PACKAGE C

CIP: N-HD40-1

NORTH PRESSURE ZONENOT TO SCALE

NORTH
PRESSURE

ZONE

SOUTH
PRESSURE

ZONE

PRESSURE
ZONE

BOUNDARY
  LEGEND 
            CIP
            ADJACENT CIP  



TABLE 9-6

SMALL MAIN REPLACEMENT
CIPs



PACKAGE D

CIP: N-SM-1

NORTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            SMALL MAIN CIP  



PACKAGE D

CIP: N-SM-2

NORTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            SMALL MAIN CIP  



PACKAGE D

CIP: S-SM-1

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            SMALL MAIN CIP  



PACKAGE D

CIP: S-SM-2

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            SMALL MAIN CIP  



PACKAGE D

CIP: S-SM-3

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            SMALL MAIN CIP  



PACKAGE D

CIP: S-SM-4

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            SMALL MAIN CIP  



PACKAGE D

CIP: S-SM-5

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            SMALL MAIN CIP  



PACKAGE D

CIP: S-SM-6

SOUTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            SMALL MAIN CIP  



PACKAGE D

CIP: S-SM-7

NORTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            SMALL MAIN CIP  



PACKAGE D

CIP: S-SM-8

NORTH PRESSURE ZONENOT TO SCALE

  LEGEND 
            SMALL MAIN CIP  
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BOWLIN PUMP STATION      7/15/22   TS 

Page 1 of 9 

You must be logged on to SCADA (top right tab) to make any Changes.  

Automation: Communication is needed at; Woods Chapel, Leinweber, Lakewood and this site.  

• See Water Pump Control section. 

• See Tower / Reservoir level section for reservoir level override instruction. 

• See valve section for valve operation instruction.  

• See Set Point Modification section. 

• Pump 1 and 2 VFD min / max frequency settings are 25 hz min and 60 hz max.  

You must close any popup windows before moving to a different SCADA screen. 

All set point values can be changed. The following set points referenced are used for ease of explanation. 

Bowlin Pump Station pumps water to Woods Chapel and the North and South system.  Depending on Gregory Blvd 

configuration, (See Gregory Blvd) Woods Chapel can deliver water to the 4 and 5.5 MG reservoirs. 

Lee’s Summit needs to pull a daily average of 7.5 MG through this pumping station. 

1. The 16” Maybrook water main can provide water through MO-1, Pumps 1, and 2, which fills Woods Chapel 

tower. 

a. 2.5 MGD is needed thru the Maybrook line to ensure LS water meets their contractual agreement with 

Independence water. 

2. Velie 20” line – provides water to the 4 and 5.5 MG reservoirs through MO-4 and also is utilized to fill Bowlin 

tank, if needed. 

a. 5 MGD is needed thru MO-4 to ensure LS water meets their contractual agreement with Independence 

water. 

Example 1 
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Example 1 - displays the following:  

1. Woods Chapel Tower level and pressure. 

2. Bowlin Pump Control Window 

a. Woods Chapel Level – allows the north system operate from Woods Chapel levels. 

b. Woods Chapel Pressure - allows the North system to operate from Woods Chapel pressure gauge. 

c. Leinweber Pressure – allows the North system to operate from Leinweber pressure gauge. 

3. 3 chlorine analyzers. 

a. The left chlorine analyzer monitors Independence water from the Maybrook water main. 

b. The middle chlorine analyzer monitors water from Bowlin Tank if used. 

c. The right chlorine analyzer monitors Independence water from the Velie water main. 

4. The graph displays past 4 hours tank level when in use. 

5. If MO-1 is used ensure the valve is in remote (R) auto (A) settings. MO-1 will modulate between 0 and 100 % 

within the Valve Open/Close Level setpoints if needed. (example 1) [currently not utilized per settings in 

example 2] 

6. Pump 1 and 2 are in remote (R) auto (A) setting and are green because they are running. They operate within 

the lead and lag Level Control Setpoints. (example 1 & 2) 

 a. Pump 1 and 2 valves are in the open position (green), because the pumps are running.  

7. Pump 3 is in the remote (R) and off (O) setting because is currently not needed. 

 a. Pump 3 is grey because it is not running. 

 b. If water is in Bowlin Tank and pump 3 is needed, the pump in the remote (R) auto (A) setting will  

     operate within the Pump 3 Start/Stop level setpoints. (example 2) 

8. Valves MO-2 and 3 are in remote (R) and closed (C). (Normal settings) 

9. Valve MO-4 will be in remote (R) and open (O) setting. The open command position will be set around 24% open 

to ensure a 5 MGD draw from Independence, and will be adjusted by hand if needed.  

Example 2 

 

Example 2 - displays the set points window when Setpoints box is clicked.  
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Bowlin Fill Tank valve operation. 

1. The tank fill valve is an Altitude valve located in the Bowlin tank yard vault on the North / North West side of 

the tank, highlighted in (example 3)  

Example 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Bowlin Tank valve operates within the parameters set in SCADA under “Bowlin Tank Fill Valve” open and 

close levels. (example 2)  

 a.  When Bowlin Tank is not in use. 

i. Bowlin Tank is empty.  

ii. Power for Pump 3 VFD is turned off. 

iii. Bowlin Tank fill valve Open/Close levels are set to 0 ft. (example 2) 

iv. Facility valve 409 is closed. This valve is in the yard next to fill valve vault. (example 3) 
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 b.  When Bowlin Tank is utilized.  

i. Facility valve 409 is open. This facility valve is in the yard next to fill valve vault. (example 3) 

ii. Bowlin Tank fill valve Open/Close levels are set in the Bowlin Tank Fill Valve settings. (30 ft. open 

and 45 ft. close) The altitude valve will operate within these levels to maintain water levels in 

Bowlin tank. (example 2) 

• Water in this tank is fed from the Velie water main. 

iii. Power for Pump 3 VFD is turned on. 

      

      Woods Chapel Level Mode 
1. Lakewood, Leinweber valves and Bowlin pumps are in the auto (A) remote (R) setting.  

2. The valve at Woods Chapel must be open.  

3. “Bowlin Pump Control” will display the “Woods Chapel Level”. (example 4) 

 

Example 4 

 

 

Automation: North System Woods Chapel Level Mode 

 
 1.   MO-1 will not be used. (The values are set to 120 ft to inhibit MO-1 operation, if used this valve will   

        modulate within the Valve close and open settings.) 

  a.  If MO-1 is used, the pumps will not run if MO-1 is open and modulating. 

 2.    Pumps 1 and 2 will continuously run and modulate within the “Level Control Set Points” settings for lead   

         and lag pumps. (the lead and lag setpoints are set the same) 

3.   Pump 3 - if used, the Bowlin Reservoir must have water for pump operation. This is a definition of pump   

         operation.  

 a. “Start /Stop Levels will control the operation of this pump. (example 2) 

 b.   Pump 3 must be in remote (R) auto (A) setting. 

 c.   Pump 3 will operate with in the pump 3 start/stop parameters. 

    d.  When pump 3 stop parameter is obtained, then pumps 1 and 2 will start and operate within the      

       “Lead/Lag Start/Stop parameters (example 2)  

4.   High-water demand -pumps 1 and 2 will being running at max rpm, Leinweber will be closed, Lakewood 

 valve will modulate within the Lakewood Valve, Full open/close, level setpoints.  (example 2) 

 a.  Lakewood valve will automatically open and close 10% per minute.  

5.   Low water demand - pumps 1 and 2 will be running at minimum speed, Lakewood valve will be closed and 

 Leinweber valve will modulate to maintain a level in Woods Chapel of within the set parameter. 
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Woods Chapel or Leinweber Pressure mode 

DO NOT change to PSI mode until you have completed the Adjustments Needed section of this procedure! 

Communication must to be available to; Woods Chapel Tower, Leinweber, Lakewood and this site. 

In the Bowlin Pump Control window “Woods Chapel Pressure or Leinweber Pressure” circle will be selected 

after adjustments have been made. (example 5 or 5/A) 

 

Example 5                  Example 5/A 

    

                   
 

Adjustments Needed: 

      1.  Lakewood - valve must be in the remote (R) auto (A) settings.  

 2.  Bowlin: 

    
  a.  VFD’s for pump’s 1 & 2 must be set for a min/max setting of 25/60 hertz. (Confirmed on site) 

  b.  Pumps 1 and 2 must be in remote (R) auto (A) settings.  

  c.  MO-1 Valve open/close level setpoints set to 120 ft. (MO-1 will not be utilized per parameter       

       settings)  

  d.  Pump 3 VFD must be powered down and will not be used. (Confirmed on site) 

 3.   Woods Chapel - “System Target Pressure” value is entered in the Pressure Mode Setpoint box. This value  

       will be changed depending on which site is chosen to operate the North System in pressure mode. 

                              a.  If Woods Chapel Pressure is selected (example 5), the pressure gauge at Woods Chapel is 

 controlling automation for the North System. The System Target value will be 66 psi (example 6) 

                              b.  If Leinweber Pressure is selected (example 5/A), the pressure gauge at Leinweber is  controlling 

 automation for the North System. The System Target value will be 58 psi (example 6/A) 

 

Example 6 – for Woods Chapel psi control   Example 6/A -for Leinweber psi control  

      
 

 4.   Leinweber – change the valve command switch to the hand position hand and SLOWLY decrease the Open  

     Command value to 8%.   

  a.   This is the minimum valve setting while operating in Woods Chapel Pressure or Leinweber Pressure                 

        modes.  (example 7) 
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Example 7       Example 8      Example 9            Example 9/A 

          
Example 7 - currently displays the valve in auto and the valve position is at 14%. The open command value is at 8%. If  

         the switch were placed in the open position the valve would close to the 8% value. 

 

 5.   Bowlin - Place pump’s 1 and 2 in the hand position.  (example 8) 

  a. Change the Hand Speed value % box slowly for pumps 1 and 2 simultaneously to match    

                    system pressure at Woods Chapel. Allow time between adjustments for the system pressure change  

        to register at Woods Chapel. 

 

6.   Woods Chapel - SLOWLY close the Fill/Drain Valve by decreasing the open command values to 0% open. Use  

  the same procedure and caution as used for the Leinweber valve. (example 9) 

 a.   Monitor the system pressure at Woods Chapel. You may need to increase or decrease the Hand  

       Speed % at Bowlin to maintain System Target Pressure. (see step 5) 

 b.  Leave this valve in the closed position. (example 9/A) 

7.   Leinweber - place the valve in remote (R) and auto (A) setting.  

8.   Bowlin - place the pump selector switches for pumps 1 and 2 in the auto (A) positions.  

 

 

 

 

 

 

 

 

 

 

(This section left intentionally blank) 
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SCADA Supervisor and Facility Manager (only) 

Preset values for Pressure Mode 

On the SCADA Water Overview page, only the SCADA Supervisor and the Facilities Manager will have a “Water Totals / 

North Side Control and a South Side Control” window. (example 10) 

Click on the North Side Control. This screen allows the Control System Supervisor and the operator the ability to preset 

SCADA conditions at Bowlin, Leinweber, and Lakewood, before changing the north system to operate in the Woods 

Chapel or Leinweber pressure mode. 

Example 10 

 

When the “North Side Control” box is clicked this SCADA screen will present. (example 11) 

Example 11 
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The North System is ready to convert to: Woods Chapel Pressure Mode or Leinweber 

Pressure Mode at Bowlin. 

 

Automation of the North System Pressure mode 
 

Select the Woods Chapel (example 5) or Leinweber (example 5/A) Pressure circle based on which way the conditions 

are set in the system.  

The System Target Pressure value will control the automation for the North System. The “Pressure Mode Setpoint” will 

be set in the Water Overview / North Side Control window. (example 6)  

There is a plus and minus 1 psi dead band for the entered System Target Setpoint.  

 1.  When the pressure in the North System is greater than 1 psi of “System Target Pressure”:    

  a.   If the synchronized Bowlin pumps 1 and 2 are running above minimum speed, the pumps will  

            modulate down to minimum speed of approximately 750 rpm. (Max rpm is approximately 1775) 

  b.    When the pumps are running minimum speed, and the system pressure is still too high, then  

          Leinweber valve will modulate open.  (This will reduce system pressure to maintain the     

          System Target Pressure)    

 2.  When the pressure in the North System is less than 1 psi of the “System Target Pressure”, and    

       Leinweber valve is open more than 8%:  

  a.  Leinweber valve will modulate close to 8% position. (this in the minimum %, in pressure mode, set in  

          SCADA) 

  b.  After Leinweber valve has modulated to 8% (and the pressure in the North System is still too    

        low) the synchronized pumps 1 and 2 at Bowlin will increase speed modulation to achieve the  

        System Target Pressure.  

  c.   When the pumps speed reaches 1700 rpm (example 11- “High Demand Mode On at:” setpoint) and  

         the North System pressure is still too low the following will happen 

    i.   Leinweber valve will close to 0%. 

   ii.   Lakewood valve will open to the “Lakewood Valve High Demand Position set point” 75%,  

         10% every minute (example 11) 

               iii.   When system pressure is being maintained, and the pumps at Bowlin slow to the speed of  

         the “High Demand Mode Off at:” 900 rpm (example 11) Leinweber valve will open back to  

         the SCADA controlled value of 8% and the Lakewood valve will close Lakewood valve 10%  

         every minute.  

    

Upstream High- and Low-pressure Alarm Setpoints at Leinweber and Lakewood are monitored for North System 

pressures. SCADA will alarm Win-911 if the North System pressures are out of range for more than 360 seconds. (This 

will help reduce nuisance alarms) Be patience with SCADA automation. Watch the psi for 7 minutes or more to see if 

SCADA automation will correct pressure issues. The demand will outrun the automation for a little bit.  

 

If power loss occurs at Bowlin, when operating in Woods Chapel Pressure or Leinweber Pressure mode, SCADA will 

immediately open Lakewood valve to 30% and modulate to try to maintain the “System Target Pressure” 66psi (example 

11). This is to prevent a major loss of pressure in the north system.  

 

When the power returns to Bowlin, SCADA will close Lakewood valve 10% every minute as pumps 1 and 2 ramp up to 

speed. 
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To place the North System back in Woods Chapel Level Mode – Woods Chapel Tower must be storing water! 

 

 1.   At Woods Chapel - Slowly open Woods Chapel valve to 25%. 

 2.   At Leinweber - Slowly set the Leinweber valve to 8%.  

 4.   At Woods Chapel – Slowly open Woods Chapel valve to 100%  

 5.   At Bowlin - Click the Woods Chapel Level circle. (example 4) 

 6.   The North system is now being controlled by Woods Chapel Tower level.  
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The Lakewood valve allows Kansas City water into the Lee’s Summit system. It is used in conjunction 

with the Bowlin Pump Station pumps to supply water to Woods Chapel Tower. 

Automation: Communication is needed to; Bowlin, Leinweber, Woods Chapel Tower and this site. 

All set point values can be changed. The following set points referenced are used for ease of explanation. 

• See Valve Control page for definitions on valve control and movement. 

You must close any popup windows before moving to a different SCADA screen. 

Automation: Valve must be in the auto (A) remote (R) settings. (example 1) 

  Example 1          Example 2                   

                      

Automatic valve operation - Woods Chapel Level Mode (example 2)  

 1.   SCADA will modulate this valve within the “Lakewood Valve Full Close Level and Full Open  

        Level setpoints at Bowlin. (example 3) 

  a.  This valve will modulate 10% open and close, per minute, as levels change. 

Example 3 
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Automatic valve operation - Woods Chapel Pressure (example 4) or Leinweber Pressure Mode. 

(example 4/A) 

Example 4                                  Example 4/A 

                                   

 1.  When the pumps at Bowlin reach 1400 rpm SCADA will open the Lakewood valve 10% per            

       minute. This is to help offset low-pressure issues in a high demand occurrence. (example 5) 

 2.   The valve will open to the “Lakewood Valve High Demand Position: set point”.   

• These values are displayed on the main Water Distribution page under North Side 

Control button. (example 5) 

Example 5 – (This page is only accessibly for the Control System Supervisor and Facility Manager on the  

         Water Overview/North Side Control Buttons) 

      

 

 3.   When the pumps at Bowlin slow to 900 rpm SCADA will close the valve 10% per minute.       

        (example 5) 

                                      

If a power failure occurs at Bowlin pump station SCADA will immediately open this valve to 30%.                                             

When power has been restored at Bowlin valve will modulate close when the level /or pressure at 

Woods Chapel Tower has returned to the “Lakewood Valve Close Level / pressure” parameters set in the 

Bowlin Pump Station setpoint window.  
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Woods Chapel Tower receives water from Independence, thru Bowlin Pump Station, and Kansas City, via 

Lakewood Valve as needed. 

You must be logged on to SCADA to make any Changes. 

Automation: Communication is needed at Bowlin, Leinweber Lakewood and this site. 

All set point values can be changed. The following set points referenced are used for ease of explanation. 

You must close any popup windows before moving to a different SCADA screen. 

• See Tower/Reservoir level section for reservoir level override instruction. 

• See Valve section for valve operation instruction. 

• See Set Point Modification section. 

• See Gregory Blvd. section. 

• See Lakewood Blvd. section. 

• See Leinweber section. 

This site delivers water to the North System but can also deliver water to the South Systems through 

valve configuration at Gregory Blvd. vault. 

WOODS CHAPEL LEVEL Mode 

Woods Chapel Mode - selected at the Bowlin Pump Station Screen (example 1) 

Example 1 (control at Bowlin Pump station screen)  

 

Example 2    
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Example 2 - displays the following: 

1. The Fill/Drain valve 100% open in remote (R) and open (O) setting. This setting inhibits SCADA 

automation. 

2. The graph on the left displays a 4-hour level and pressure trends.  

3. The Chlorine reading of the water in the tower. 2.09 mg/l. 

4. High- and low-level alarm set points. 153.5 ft. and 139.0 ft.  

5. Auto Close level 160 ft. (this setting prevents closure of valve) 

6. Current Auto Command 100% open. 

 

WOODS CHAPEL LEVEL mode 
Bowlin pump station: MO-1 valve, all pump start /stop commands and Lakewood and Leinweber valve 

modulations are controlled from the level in this tower. 
The fill/drain valve is programmed to move 10% per minute when it receives a SCADA command to 

change positions. 
1. If the water level in tower raises to 152 ft. Leinweber will modulate to maintain 152 ft. in the 

tower. 

2. If the water level in the tower raises to 153.5 ft Win-911 will send an alarm. Immediate 

action is required! The following are possibilities for correction 

 a.  Call Facilities  

 b.  Turn off the pumps at Bowlin. 

 c.   Ensure the valve at Lakewood is closed. 

 d.   Open Leinweber valve. 

3. When the water in the tower drops below the “Low Alarm Set Point” 139. ft., Win-911 will 

send an alarm. Immediate action is required! The following are possibilities for correction 

 a.  Call Facilities  

 b.  Turn on the pumps at Bowlin. 

 c.   Ensure the valve at Lakewood is open. 

 d.   Close Leinweber valve. 

 

If the tower level drops below 138 ft., residents in the area will not have adequate water pressure in 

their homes. 

WOODS CHAPEL PRESSURE mode 

Woods Chapel Pressure mode – selected at the Bowlin Pump Station Screen (example 3) 

Leinweber Pressure mode - selected at the Bowlin Pump Station Screen (example 3A) 

Example 3     Example 3/A 
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• When Woods Chapel Tower needs to be serviced, the North System can operate in Woods 

Chapel Pressure or Leinweber Pressure mode. Woods Chapel Fill/Drain will be closed.  

• The ability to operate the North system in Woods Chapel Pressure (example 3) or Leinweber 

Pressure (example 3/A) mode with the Fill/Drain valve open is an option, when the tower has 

water. This option is in lieu of Woods Chapel Level mode. However, be cognoscente of the 

Chlorine residual in the Tower.   

• See Bowlin Pump Station documentation Woods Chapel Pressure or Leinweber Pressure mode 

pages 5-8 before selecting pressure mode settings.  

 

Example 4 

 

Example 4 – displays the Facility manager / Control System supervisor control page. This page is 

accessed from the Water Overview/North Side Control buttons.  

1. Pressure Mode Setpoint window.  

 a.   System Target Pressure value controls the North System automation.  

  i.  If Woods Chapel Pressure or Leinweber Pressure mode is selected the  

       System Target Pressure value will be entered here.  

• 66 psi for Woods Chapel Pressure mode (66 x 2.31 + 3 = 155.46 of level in the tower) 

• 61 psi for Leinweber Pressure mode (61 x 2.31 + 13.1= 154 ft. in Woods Chapel Tower) 
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You must be logged on to SCADA to make any Changes.   

Automation – Communications are needed to Gregory, Ranson, Harris Park and this site.  

All set point values can be changed. The following set points referenced are used for ease of explanation. 

• See Water Pump Control section. 

• See Tower / Reservoir level section for reservoir level override instruction. 

• See valve section for valve operation instruction 

• See Backup Generator section. 

• See Set Point Modification section.  

 

You must close any popup windows before moving to a different SCADA screen. 

High Service Reservoirs receives water from MO-4 at Bowlin Pump Station and Gregory Blvd. vault.  

Levels in the 4 or 5.5 MG reservoirs control valve modulation in Gregory Blvd. vault. 

High Service delivers water to the following areas: 

1. Ranson Tower 

2. Hook Tower 

3. Scherer Tower 

4. The South System 

 

Pump control hand settings 

 

 

 

 

(This area intentionally left blank) 
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Example 1 

 
Example 1 - displays the follow:  

1. The 2 grids display 4-hour level trends for each reservoir.  

2. Reservoir levels 

3. Clearwell level 

4. The backup generator is not running. (grey) 

5. Pumps 1 and 2 are in remote (R) and auto (A) 

6. Pumps 3 and 4 are in remote (R) and off (H) 

7. The east valve is 100% open. (green) 

8. The south valve is closed. (grey) 

9. Displays the volumes for the 4 and 5.5MG reservoirs. 

10. Ranson Tower information 

11. North, South and total system flow 

12. North and South header pressures.  
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Example 2              

                      

Example 2 - Reservoir Valve Set Points boxed when clicked.  

Example 3              

 

 

 

 

 

 

 

 

Example 3 - Alarm Level Set Points box when clicked. 

Example 4 

 

Example 4 – Pump setpoints and Temperature settings when clicked. 
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High Service Automation 

 2 Pumps must be in remote (R) and auto (A).  

The first pump selected in auto will be the level pump, and the second pump selected in auto will be the 

pressure pump. 

1. Level Pump start/stop are controlled by Ranson Tower.  

 a. The “Level Pump Stop/Start Setpoints “- will ensure the level pump runs within the duration    

     of the pressure pump on/off cycle. 

2. The Pressure Pump start/stop is controlled by the psi gauge at either Harris Park of Hook tower. 

 a. The Pressure Pump start setpoint is set to ensure the High Service pressure pump starts     

      after the pressure pump at South Terminal runs. (example 2) 

 b. The Pressure Pump stop setpoint is set to ensure the High Service pressure pump stops     

      before the pressure pump at South Terminal turns off. (example 2) 

These setpoints will help keep the 4 and 5.5MG reservoirs full. 
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South Terminal receives water from Kansas City Jackson Cass Water Main and will mainly supply water 

to Scherer, Hook, Ranson Towers and the South System. 

Automation: Communication is needed at Scherer, Harris Park and this site. 

• See the Water Pump Control section. 

• See Tower/Reservoir level section for reservoir level override instruction. 

• See Backup Generator section. 

• See Set Point Modification section. 

All set point values can be changed. The following set points referenced are used for ease of explanation. 

For Automation pumps must be in the auto (A) and remote (R). 

2 Pumps must be in remote (R) and auto (A).  

The first pump selected in auto will be the level pump, and the second pump selected in auto will be the 

pressure pump. 

The level pump start/stop levels are controlled by Scherer Tower.  

The pressure pump start/stop is controlled by the psi gauge at either Harris Park of Hook tower. 

(setting dependent) 

You must close any popup windows by before moving to a different SCADA screen. 

Flow meters:  

 Pump start - 140 second delay before the flow meters will register a reading.  

 Pump stop - 30 sec delay before the flow meters stop reading.  

 

The delays are used for check valves opening and closing and to stop reverse flow through the header 

causing meter reading accuracy issues. 

 

VFD Settings: The minimum and maximum frequency for all the VFD’s need to set at 40 -60 hz. This  

             adjustment will need to be done on site. 

 

Hand speed control for the pumps 
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Example 1 

 
 

Example 1 - displays the following: 

1. The backup generator is not running.  

2. Water level in the reservoir. 48 ft. 

3. Chlorine residual in the reservoir. 2.32 mg/l 

4. The four red pumps display the Kansas City pumps and are shown to be in a fault condition.  

5. Lee’s Summit pumps 1 and 3 are in remote (R) and off (O). (displayed in grey) 

6. Lee’s Summit pumps 2 and 4 are in remote (R) and auto (A). 

7. LS Tank Drain valve MO-1,2,4 and 5, are open (O) and remote (R) (displayed in green) 

8. MO-3 is closed (C) and remote (R) (displayed in grey) 

9. The KC Tank Drain valve MO-6 is in the fault or off condition. (displayed in red) 
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10. MO-7, the J/C valve is partially open, 24%. (displayed in yellow) 

11. MO-1 and 2 are in the open (O) and remote (R) setting, and are 100% open. 

 

Example 2 

 

Example 2 – displays the South Terminal Set Points screen when the Set Points box is clicked. 

1 The “Level Pump Stop and Start” set points for level pump off and on control. 

2 The “Pressure Pump Stop and Start” set points are for pressure pump off and on control. 

3 Valve MO-7 set points are values sent to Kansas City SCADA system, and Kansas City will 

maintain levels in the South Terminal reservoir. (example 2) 
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South Terminal Automation 

The pump start/stop parameters are set to maximize water usage from Kansas City into the South 

System and ease pump run times at High Service. 

1. Level Pump start/stop are controlled by Scherer Tower.  

 a. The “Level Pump Stop/Start Setpoints “- will ensure the level pump runs within the duration    

     of the pressure pump on/off cycle. 

2. The Pressure Pump start/stop is controlled by the psi gauge at either Harris Park of Hook tower. 

(setting dependent) 

 a. The Pressure Pump start setpoint is set to ensure the South Terminal pressure pump runs     

      before the pressure pump at High Service runs. (example 2) 

 b. The Pressure Pump stop setpoint is set to ensure the South Terminal pressure pump stops     

      after the pressure pump at High Service turns off. (example 2) 

These setpoints will help keep the 4 and 5.5MG reservoirs full. 
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Automation: Communication is needed at: High Service and South Terminal pump stations and this site. 

Currently the pressure gauge is the only component being utilized. It is controlling the pressure pumps 

at High Service and South Terminal. 

There is a 3-minute averaging for the pressure reading. This is done to smooth the psi signal sent to 

the pressure pumps at High Service and South Terminal. 

All set point values can be changed. The following set points referenced are used for ease of explanation. 

When the Stand Pipe is being filled it utilizes the same water needed to fill Ranson, Hook and Scherer 

water towers. 

• See Tower/Reservoir level section for reservoir level override instruction. 

• See Valve section for valve operation instruction 

• See Set Point Modification section. 

• See SCADA Communication section. 

• See Alarm acknowledgement section. 

You must close any popup windows before moving to a different SCADA screen. 

Example 1 
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Example 1 – displays the following: 

1. The graph on the left displays a 4 hour level trend, when in use. 

2. Fill Valve set points 

a. Auto Close level 0% 

b. Auto Open Level 0% 

c. Current Auto Command 0% 

3. Actual Valve position. (Below the valve) 0.0% 

4. The fill valve in local (L) and closed (C).  

a. The local command inhibits valve automation from SCADA 

5. Tower level 0.0 ft. 

6. MG (million gallons) 0.0 

7. Volume -8.4 

8.  HGL 1167.0 ft. 

9. Tower Alarm Set Points 

a. High Alarm Level 0.0 ft. 

b. Low Alarm Level 0.0 ft.  

10. Pump information: 

a. Pump 1 and 2  

i. rpm  

ii. Temperature 0.0 deg. F 

b. Pump Control 1 and 2 

i. Start / Stop buttons 

ii. Runtime Set Points 0.0 hrs. 

iii. Speed Command 100% 

iv. Runtime this month 0.0 hrs. 

v.  Runtime last month 0.0 hrs. 

vi. Pump Cutout Level 0.0 ft. 

vii. Pump Restore Level 0.0 ft. 

11. System Pressure Gauge 60.1 psi 

Operation of the Site  

1. The fill valve must be in auto (A) and remote (R). 

2. Set the “Current Auto Command” to 50%. 

a. When the fill valve is called to open, it will open to the 50% value (or the value entered 

in the “Current Auto Command” setting).  

3. Set the “Auto Close Level” to 120 ft. 

a. The fill valve will auto close, and stop filling, when the Stand Pipe has 120 ft. of water. 

4. Set the “Auto Open Level” to 15 ft.  

a. The fill valve will auto open, and start filling, when the Stand Pipe has 15 ft. of water. 

5. Set the “High Alarm Level” to 125 ft. 

6. Set the “Low Alarm Level” to 10 ft. 

a. The Tower Level Set Points are utilized to ensure proper fill valve operation. 

7. Set the “Runtime Set Points” for pumps 1 and 2 for 3 for hours. 

a. This the amount time the pumps will run once started. 



Harris Park Stand Pipe         7/15/22   TS 

Page 3 of 3 

 

8. Set “Speed Command” to 100%, the pump will run at max rpm. 

a. 50% is 50 Hz and a reduced rpm 

b. 0% is 40 Hz and the rpm’s will run at the minimum set point in the VFD. 

9. Click on the “Start” button to operate the pump of choice. 

10. Click the “Stop” button if needing to stop before the 3 hours has expired.  

11. Set the “Pump Cutout Level” 1 ft. below the “Auto Open Command Level”. 14 ft.  

a. The “Auto Open Command Level” is set at 15 ft. in this example. 

12. Set the “Pump Restore Level” 5 ft. above the “Auto Open Command Level”. 20 ft. 

a. This ensures ample water in the Stand Pipe if the pumps try restart within the 3 hour set 

point that is used in this example. 

13. After the “Pump Runtime” value (3 hrs.) has expired, the pumps will not start again until the 

SCADA operator clicks the start button. 
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Automation: Communication is needed at; Bowlin Pump station, Woods Chapel and this site.  

• See Valve Control page for definitions on valve control and movement 

All set point values can be changed. The following set points referenced are used for ease of explanation. 

Example 1 

 

Example 1: displays the following:  

 1.   Upstream psi and HGL  

 2.   Upstream Pressure Alarm Setpoints 

  i.  High Alarm pressure 

              ii.   Low Alarm pressure 

 3.   Valve percentage open. 

  i. currently displaying 16% open and yellow, partially open state. 

   a.   A green valve represents 100% open 

   b.   A grey valve represents closed. 

   c.   A red valve represents a valve vail to open or close. 

 4.   The flow through the valve. 

 5.   Downstream psi and HGL.  

 6.   Flow totals for today and yesterday. 

When Bowlin Pump Control is in Woods Chapel Level Mode (example 2) the Leinweber valve should be 

set in remote (R) and auto (A) setting.  
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If the pumps at Bowlin are running minimum speed, (approx. 750 rpm) and the level in Woods Chapel is 

at 152 ft. then Leinweber valve will modulate to maintain a level of 152 ft. or the Woods Chapel 

Example 2 

 

When Bowlin Pump Control is in Woods Chapel Pressure (example 4) or Leinweber Pressure (example 

4A) Mode the Leinweber valve will be modulated by SCADA to maintain the Pressure Mode Setpoint. 

(example 3) This window can be accessed from the Water Overview page and clicking the North System 

Control Button. 

EXAMPLE 3  

 
 

 1.   North Side Control - “System Target Pressure” value is entered in the Pressure Mode    

        Setpoint box. This value will be changed depending on which site is chosen to operate the  

        North System in pressure mode. 
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                              a.  If Woods Chapel Pressure Mode is selected (example 4), the pressure gauge at 

 Woods Chapel is controlling automation for the North System. The System Target 

 value will be 66 psi (66 x 2.3 +3 = 155.5 ft in Woods Chapel Tower) (example 6) 

                              b.  If Leinweber Pressure Mode is selected (example 4 A), the pressure gauge at 

 Leinweber is controlling automation for the North System. The System Target value 

 will be 61 psi (61 x 2.31 + 13.1= 154 ft. in Woods Chapel Tower) (example 4 A) 

• The Leinweber valve should be in remote (R) and auto (A) position when Bowlin Pump Control is  

• in Woods Chapel Pressure (example 4) or Leinweber Pressure (example 4A) mode.  

• The minimum valve closure will be 8%.  

• The maximum valve open will be 50%. These values are set in SCADA. 

• There is a 360 sec time delay before a low-pressure alarm will be sent to WIN-911. This is to 

allow Independence pressure fluctuations and buffer errant alarms. 

Example 4     Example 4 A 

    
 

When Bowlin Pump Control is in Woods Chapel Pressure or Leinweber Pressure Mode, (at Bowlin Pump 

station) the following will happen:  

 1.  When the pressure in the North System is greater than 1 psi of “System Target Pressure”: 

   a.   If the synchronized pumps 1 and 2 are running above minimum speed, the pumps  

           will modulate down to minimum speed of approximately 750 rpm. (Max rpm is    

         approximately 1775) 

  b.    If the pumps are running minimum speed, and the system pressure is still too high,    

         then Leinweber valve will modulate open.  (This will reduce system pressure to  

          maintain the System Target Pressure)    

 2.  When the pressure in the North System is less than 1 psi of the “System Target Pressure”,  

       and Leinweber valve is open more than 8%:  

  a.  Leinweber valve will modulate close to 8% position. (this in the minimum % set in  

       SCADA) 

  b.  After Leinweber valve has modulated to 8% (and the pressure in the North System is  

        still too low) the synchronized pumps 1 and 2, at Bowlin, will increase speed    

              modulation to achieve the System Target Pressure. 

  c.  When the pumps reach maximum speed of 1775 rpm and Lake wood valve is 70%  

        open and the North System pressure is still too low CALL FACILITIES! 
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Hook Tower receives water from High Service and/or South Terminal, depending on which pumps are 

running, and delivers water to the South system. 

All set point values can be changed. The following set points referenced are used for ease of explanation. 

• See Tower / Reservoir level section for reservoir level override instruction. 

• See Valve section for valve operation instruction 

• See Valve Control section for definitions on valve control and settings. 

• See Set Point Modification section. 

You must close any popup windows before moving to a different SCADA screen. 

Example 1

 

 Example 1  

1. Graph on the left displays a 4-hour level trend.  

2. CL2 reading of the water in the tower. 2.0mg/l 

3. High and low level alarm set points. 168 ft. and 140 ft.  

4. Auto Close level 169 ft. 
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5. Auto Close Position 10% 

6. Auto Open Position 25% 

7. Current Auto Command 10% 

8. Fill valve - remote (R) and open (O).  

Alarm Level Set points 

1. High Alarm - water level in the tower raises to 168 ft. SCADA will send an alarm to Win-911. 

(example 1) Immediate action is needed! 

a. The SCADA operator must correct the issue  

i. Turn off a pump or pumps in the south system. (South Terminal and/or High 

Service). Continue to monitor ensure the problem has been corrected.   

ii. Contact Facilities 

2. Low Alarm - water level in the tower drops to 140 ft. SCADA will send an alarm to Win-911. 

(example1) Immediate action is needed! 

a. The SCADA operator must correct the issue.  

i. Turn on a pump or pumps in the south system. (South Terminal and/or High 

Service).  Continue to monitor to ensure the problem has been corrected.   

ii. Contact Facilities 

 

Fill Valve Control 

The fill valve is programmed to move 10% a minute when it receives a command to change positions. 

When the fill valve is in remote (R) and auto (A), the following automation will occur: 

1. “Auto Close Level Set Point”, (168 ft.)  

a. When the water level in the tower raises to 168 ft. the fill valve, if in auto, will 

automatically close. Follow High alarm instructions above. 
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Ranson Tower receives water from High Service and or South Terminal pump stations and deliver’s water to the South 

System and Central Lee’s Summit area. 

Ranson Tower level only controls the level pump start/stop at High Service 

Automation: Communications is needed at High Service, Haris Park and this site. 

All set point values can be changed. The following set points referenced are used for ease of explanation. 

• See Tower / Reservoir level section for reservoir level override instruction. 

• See Valve section for valve operation instruction 

• See Set Point Modification section. 

 

You must close any popup windows before moving to a different SCADA screen. 

 Automation: Fill valve must be in the auto (A) remote (R) setting. 

 

Example 1 

 

Example 1 displays: 
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• The graph on the left displays a 4-hour level trend.  

• The CL2 reading of the water in the tower is 2.15 mg/l 

• High- and low-level alarm set points. 166 ft. and 145 ft.  

• Auto Close level 167.5 ft. 

• Current Auto Command 30%. (valve is shown in yellow because it is only open to 30%) 

• The fill valve is in remote (R) and open (O). 

• Tower level is 155.6 

 

Ranson Tower level only controls: 

1. High Service Level pump within the start/stop settings. (example 2)  

a. current parameters 

 i.  Level Pump Stop – 168 ft. 

 ii. Level Pump Start – 159.5 ft.  

 

Example 2 – displays High Service Window and the “Pump Setpoints” button pressed.  
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Ranson Tower Operation: 

1. High Alarm - water level in the tower raises to 167.5 ft. SCADA will send an alarm to Win-911. (example1) 

Immediate action is needed! 

a. The SCADA operator must correct the issue  

i. Turn off a pump or pumps in the south system. (South Terminal and/or High Service). Continue 

to monitor ensure the problem has been corrected.   

ii. Contact Facilities 

2. Low Alarm - the water level in the tower drops to 100 ft. SCADA will send an alarm to Win-911. (example1) 

Immediate action is needed! 

a. The SCADA operator must correct the issue.  

i. Turn on a pump or pumps in the south system. (South Terminal and/or High Service).  Continue 

to monitor to ensure the problem has been corrected.   

ii. Contact Facilities 

 

The fill valve is programmed to move 10% a minute when it receives a command to change positions. 

When the fill valve is in remote (R) and auto (A), the following will occur: 

1. “Auto Close Level Set Point”, (167.5 ft.) (example1) 

a. When the water level in the tower raises to 167.5 ft. the fill valve, if in auto, will automatically close. 

Follow High alarm instructions above. 
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Scherer Tower can receive its water from High Service and or South Terminal, depending on which pumps are running, 

and delivers water to the south system. 

Scherer Tower level only controls the level pump start/stop at South Terminal 

Automation: Communication is needed at South Terminal, Harris Park, and this site. 

All set point values can be changed. The following set points referenced are used for ease of explanation. 

• See Tower/Reservoir level section for reservoir level override instruction. 

• See Valve section for valve operation instruction 

• See Valve Control section for definitions on valve control and settings. 

• See Set Point Modification section. 

You must close any popup windows before moving to a different SCADA screen. 

Example 1 

 

 

Example 1 - displays:  
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• The graph on the left displays a 4-hour level trend.  

• The CL2 reading of the water in the tower. 2.21mg/l 

• High- and low-level alarm set points. 178 ft. and 154 ft.  

• Auto Close level 178.5 ft. 

• Auto Close Position 8% 

• Auto Open Position 18% 

• Current Auto Command 8% 

• The fill valve is in remote (R) and closed (C). (Fill valve generally not used) 

 

Scherer Tower level only controls: 

1. South Terminal Level pump within the start/stop settings. (example 2)  

a. current parameters 

 i.  Level Pump Stop – 179 ft. 

 ii. Level Pump Start – 171 ft.  

Example 2 
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Alarm Level Set points 

1. High Alarm - water level in the tower raises to 178 ft. SCADA will send an alarm to Win-911. (example 1) 

Immediate action is needed! 

a. The SCADA operator must correct the issue  

i. Turn off a pump or pumps in the south system. (South Terminal and/or High Service). Continue 

to monitor ensure the problem has been corrected.   

ii. Contact Facilities 

2. Low Alarm - water level in the tower drops to 154 ft. SCADA will send an alarm to Win-911. (example1) 

Immediate action is needed! 

a. The SCADA operator must correct the issue.  

i. Turn on a pump or pumps in the south system. (South Terminal and/or High Service).  Continue 

to monitor to ensure the problem has been corrected.   

ii. Contact Facilities 

 

Drain Valve Control 

The fill valve is programmed to move 10% a minute when it receives a command to change positions. 

When the fill valve is in remote (R) and auto (A), the following automation will occur: 

1. “Auto Close Level Set Point”, (178.5 ft.)  

a. When the water level in the tower raises to 178.5 ft. the fill valve, if in auto, will automatically close. 

Follow High alarm instructions above. 
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APPENDIX C  PWSD12 & PWSD13 MEMORANDUM 



  

 

Memorandum

Date: January 21, 2022 

 

To: Jeff Thorn, P.E. 

City of Lee’s Summit, Missouri 

Deputy Director of Water Utilities 

 

From: Ryan Scott, P.E. 

Project Manager 

 

Subject: 2021 Water Master Plan 

Burns & McDonnell Project No. 136566 

PWSD 12 & 13 Service Opportunities & Options 

 

1. Separate meetings held with City and PWSD12 and with City and PWSD13. 

a. Requests for planning and water demand projections made; no information 

provided from either PWSD. 

b. Meetings included discussion on potential water service/water supply 

opportunities.  While neither PWSD12 or PWSD13 indicated a need for 

additional service beyond emergency connections, the conversation was opened 

and can remain open in the future. 

c. PWSD13 indicated that they prefer to maintain PWSD13 water service customers 

within Lee’s Summit city limits. 

d. PWSD12 and PWSD13 indicated current supply from TWA and/or KC Water has 

met and is meeting their respective system needs. 

2. KCMO wholesale supply amounts 

a. PWSD 12 @ 1.5 MGD 

i. Tri-County supply @ 50 percent of KCMO supply; noted supply 

limitations/service issues from Tri-County 

b. PWSD 13 @ 1.4 MGD 

3. Neighboring service provider opportunities: 

a. For now, just interested in water service for emergency only. 

4. Conclusion 

a. Minimal contribution to City’s short and long term supply needs; 

b. Continue open dialogue in future 

 

RS 

 

cc: Mark Schaufler (City) 

Kevin York, P.E. (City) 

Brent Boice (City) 
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System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.:

Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed:

Removed:

4/11/2022

H/iH \2 ’ 1*1

Location:

Pressure Zone: North 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
Saphire Rd



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.: 161 (0 | Main Size: Fire Fiydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed:

Removed:

4/11/2022 10.26

! 1''L

Location:

Pressure Zone: North 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
NE Wildflower Dr



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.: -Us'S'i Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed:

Removed:

4/11/2022 |0 .l)£ fcft\

1 M flnr\

Location:

Pressure Zone: North 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
NE Lakewood Dr



System: Lee's Summit, Missouri

0
Data Logger Installation Form

BMcD Telog 
Serial No.:

Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed:

Removed:

4/11/2022 1 tT.c# ^

Location:

Pressure Zone: North 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
NE Fairway Homes Dr



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.:

Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed:

Removed:

4/11/2022 \W n ^

tT.' S5 fin

Location:

Pressure Zone: North 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
NE Edmonson Cir



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.: 2. Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed:

Removed:

4/11/2022 n .40 /vM

HfH/ i*rL ii: oH fm

Location:

Pressure Zone: North 
Sketch:

,\ t>

Photos:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
NE Chanel Dr



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.:

Location:

Sketch:

Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch
1

Pressure (psi) Date Time

Installed: 4/11/2022 if- 5k A/n

Removed: ifiiru>i'l //; 5^ pc*

North

uo0dl5 CuPp<-)l

Photos:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
NE Woods Chappell Rd



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.: 'U>'*Vo\q Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed:

Removed:

4/11/2022

Hhyyvz ir.rf

Location:

Pressure Zone: North 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
NE Grant St



©
System; Lee's Summit, MissouriData Logger Installation Form

BMcD Telog 
Serial No.: n(o( Sb Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed: 4/11/2022 12.: m

Removed: 'H/iHfW1

Location;

Pressure Zone: North 
Sketch:

Photos:

)

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
NE Gregory



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.:

2.0^'lfpC Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed: 4/11/2022

Removed:

12'^c, f><*\

Location:

Pressure Zone: North 
Sketch:

Photos:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
NW Hickory St



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.:

Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed:

Removed:

4/11/2022 I - 33 p

/1-

Location:

Pressure Zone: North 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
NE Ralph Powell Rd



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.:

7klS°\ Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed:

Removed:

4/11/2022 w*°\ ri

Location:

Pressure Zone: North 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
NE Park Springs Dr



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.

“7 b 1 {fiV y(. Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed:

Removed:

4/11/2022 'L'.OO prO

l/rt/w tMC At*

Location:

Pressure Zone: North 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
NE Gateway Dr



System: Lee's Summit, Missouri - North Pressure Zone Hydrant Test Form

Hydrant A:

Date: v/n Time: //:*5

Main Size (in): m u FH Nozzle Size (in): 2.5

Static Flowing
Pressure Pressure Flow1

(psi) (psi) (gpm)

nc, f 5

Hydrant C: hi

H Lb’'

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

fcaft Ct 1

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1547



System: Lee's Summit, Missouri - North Pressure Zone Hydrant Test Form

Hydrant A:

Date: yn Time: li'iV

Main Size (in): FH Nozzle Size (in): 2.5

Static
Pressure

(psi)

Flowing
Pressure

(psi)
Flow1
(gpm)

°n fo

Hydrant C: n

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0 5 
Discharge coefficient = 0.9

Location: ftfiVe-

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1186



System: Lee's Summit, Missouri - North Pressure Zone Hydrant Test Form

Hydrant A:

Date: H/n Time: 11 u

Main Size (in): Lin FH Nozzle Size (in): 2.5

Static
Pressure

(psi)

Flowing
Pressure

(psi)
Flow1
(gpm)

fV

Hydrant C: ?/ 9b

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0’5 
Discharge coefficient = 0.9

Location:

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1321



System: Lee's Summit, Missouri - North Pressure Zone Hydrant Test Form

Time: \V^T^

FH Nozzle Size (in): 2.5

Static
Pressure

(psi)

Flowing
Pressure

(psi)
Flow1
(gpm)

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0 5 
Discharge coefficient = 0.9

Location:

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1538



System: Lee's Summit; Missouri - North Pressure Zone Hydrant Test Form

Hydrant A:

Hydrant C:

Date: im Time: 1 '.Die

Main Size (in): FH Nozzle Size (in): 2.5

Static Flowing
Pressure Pressure Flow1

(psi) (psi) (gpm)

<*4 7£>

°!t> n

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location:

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1463



System: Lee's Summit, Missouri - North Pressure Zone Hydrant Test Form

Hydrant A:

Date: yn Time:

Main Size (in): FH Nozzle Size (in): 2.5

Static
Pressure

(psi)

Flowing
Pressure

(psi)
Flow1
(gpm)

n it

Hydrant C: <■<

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location: t6CV'

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1300



System: Lee's Summit, Missouri - North Pressure Zone Hydrant Test Form

Hydrant A:

Date: H/ll Time: 113

Main Size (in): G FH Nozzle Size (in): 2.5

Static
Pressure

(psi)

Flowing
Pressure

(psi)
Flow1
(gpm)

ft 7/

Hydrant C: <?$

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location: ftvj [AKG ~______ « figdfa \/£>

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1414



System: Lee's Summit, Missouri - North Pressure Zone Hydrant Test Form

Hydrant A:

Hydrant C:

Date: f/)l Time: 5'~ 6%

Main Size (in): FH Nozzle Size (in): 2.5

Static Flowing
Pressure Pressure Flow1

(psi) (psi) (gpm)

47 "76

41
Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 

Discharge coefficient = 0.9

Location: Or. } tfrfzw&tiU

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1404



System: Lee's Summit; Missouri - North Pressure Zone Hydrant Test Form

Hydrant A:

Hydrant C:

Date: 1/H Time: 1:1)

Main Size (in): FH Nozzle Size (in): 2.5

Static Flowing
Pressure Pressure Flow1

(psi) (psi) (gpm)

‘7*

f/

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location: fay V1&J ? Cm

Sketch

(ty c i*

VN/

Y
A

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1453



System: Lee's Summit, Missouri - North Pressure Zone Hydrant Test Form

Hydrant A:

Date: H/n Time:

Main Size (in): FH Nozzle Size (in): 2.5

Static
Pressure

(psi)

Flowing
Pressure

(psi)
Flow1
(gpm)

°l 3 76

Hydrant C: fV f*-

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0,5 
Discharge coefficient = 0.9

Location: fje CPr ; Cr

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1463



System: Lee's Summit, Missouri - North Pressure Zone Hydrant Test Form

Hydrant A:

Hydrant C:

Date: m Time: |0'b?

Main Size (in): FH Nozzle Size (in): 2.5

Static Flowing
Pressure Pressure Flow1

(psi) (psi) (gpm)

U

U a

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0 5 
Discharge coefficient = 0.9

Location: A/F flP*.

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1139



System: Lee's Summit, Missouri - North Pressure Zone Hydrant Test Form

Hydrant A:

Date: m\i Time: ld:*&

Main Size (in): FH Nozzle Size (in): 2.5

Static Flowing
Pressure Pressure Flow1

(psi) (psi) (gpm)

u ^ 2>

Hydrant C: 7/ 6 ?

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location: /Vlf PovUL

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1300



System: Lee's Summit, Missouri - North Pressure Zone Hydrant Test Form

Date:

Main Size (in):

Static
Pressure

(psi)

VI Time: n:*ts

FH Nozzle Size (in): 2.5

Flowing
Pressure Flow1

(psi) (gpm)

Hydrant A:

Hydrant C:

a

-7^ 63

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0 5 
Discharge coefficient = 0.9

Location: iSf Pr. r fa**#* Pr-

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1311



System: Lee's Summit, Missouri - North Pressure Zone Hydrant Test Form

Date:

Main Size (in):

Static
Pressure

(psi)

HM Time: fif

FH Nozzle Size (in): 2.5

Flowing
Pressure Flow1

(psi) (gpm)

Hydrant A:

Hydrant C:

<%< *>6

<\o CH
Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 

Discharge coefficient = 0.9

Location: hff P* \

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1244



System: Lee's Summit, Missouri - North Pressure Zone Hydrant Test Form

Hydrant A:

Date: H/n Time: p:*

Main Size (in): FH Nozzle Size (in): 2.5

Static Flowing
Pressure Pressure Flow1

(psi) (psi) (gpm)

u 6*

Hydrant C: ?o 7(

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location: fwic Cr gceb* P*-

Sketch

City of Lee's Summit, MO Bums and McDonnell

mjmerckling
Text Box
1353



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.: ? .•3" r Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed: i? 11 ~
r*

Removed: ! A

Location:

Pressure Zone: South 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
SW Ward



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.:

Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed: * i , 'J.

Removed: P " •

Location:

Pressure Zone: South 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
SW Cheddington Dr



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.:

'to > -J * Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed: * y ft • ^2>

Removed: S,/#" 1^ j u ' > :-J

Location:

Pressure Zone: South 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
SW River Spring Rd



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.: i-y \ Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time
(

Installed: - ■ <v . : l I'DZ.
JJ

Removed: y/lc1

Location:

Pressure Zone: South 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
SW Winterpark Blvd



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.: S Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed:

Removed:

. VX-i-i.

| >f

v-ft. s

Location:

Pressure Zone: South 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
NW Murray Rd



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.:

Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed:

Removed

y\ . "■>
‘ li 1 ■ •. ,•

?!! %¥ .0 , r

Location:

Pressure Zone: South 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
5th St



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.:

Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed:

Removed:

,H v. r i

V>- :,S

Location:

Pressure Zone: South 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
Floral Hills East Memorial Gardens



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.:

:l jo c,* r Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed:

Removed:

: ■ - .•

'4

Location:

Pressure Zone: South 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
NE Langsford Rd



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog
Serial No.:

Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed:

Removed:

/vw.>
_______ o______

5 i■' X *

" : i i

b^

Location:

Pressure Zone: South 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
NE Bryont



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.:

Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed: 1 >
; ^ x* i y •

z-.%:

Removed: k/ ,̂,
/ , -

Location:

Pressure Zone: South 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
NE Colburn Rd



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog 
Serial No.:

* — t 1L Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

_ %
Pressure (psi) Date Time

Installed:

Removed:

i/T ■Zz-H-’i

Location:

Pressure Zone: South 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
Goodman



System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog
Serial No.:

v b 7" Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed:
A i

n

Removed: b /1 \

Location:

Pressure Zone: South 
Sketch:

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
Technology Drive



System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

\ i%
Date: / ^ Time: •y 1 r'J'

Main Size (in): FH Nozzle Size (in): 2.5

Static Flowing
Pressure

(psi)
Pressure

(psi)
Flow1
(gpm)

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location:

Sketch

(J)

' ' 5 z -i

7
i:

i ^
;! t

\ * ' *4-j:
n

City of Lee's Summit, MO Burns and McDonnell

jsrobinson
Note
Hydrant Test 1
May 18, 2022

mjmerckling
Text Box
SW Raintree Pkwy

mjmerckling
Text Box
1404



System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Hydrant A:

Date: Time:

Main Size (in): FH Nozzle Size (in): 2.5

Static
Pressure

(psi)

Flowing
Pressure

(psi)
Flow1
(gpm)

Hydrant C: n
Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 

Discharge coefficient = 0.9

Location:

Sketch

City of Lee's Summit, MO Burns and McDonnell

jsrobinson
Inserted Text
Hydrant Test 2

tjkargl
Text Box
TJK Updated FH Tests 5_20_22 Map Confirmed

mjmerckling
Text Box
1348

mjmerckling
Text Box
SW Whistle Dr.



System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Hydrant A:

Date: Time:

7*

Main Size (in): FH Nozzle Size (in): 2.5

Static Flowing
Pressure Pressure Flow1

(psi) (psi) (gpm)

VJ
' 'J ‘

Hydrant C:

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0 5 
Discharge coefficient = 0.9

Location:

Sketch

City of Lee's Summit, MO Burns and McDonnell

jsrobinson
Note
HT 3

mjmerckling
Text Box
1348

mjmerckling
Text Box
Trailridge Elementary School



System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Hydrant A:

Hydrant C:

Date: *A, a -y . X Time:

ij

Main Size (in): FH Nozzle Size (in): 2.5

Static Flowing
Pressure Pressure Flow1

(psi) (psi) (gpm)

; ; V

! 2 iOT-

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location:

Sketch

City of Lee's Summit, MO Burns and McDonnell

tjkargl
Rectangle

mjmerckling
Text Box
1678

mjmerckling
Text Box
SW Hickory Ln



System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Hydrant A:

Date: Time: X , — ^1 -

Main Size (in): FH Nozzle Size (in): 2.5

Static
Pressure

(psi)

Flowing
Pressure

(psi)
Flow1
(gpm)

-V: £?:

Hydrant C: o> 1

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location:

Sketch

City of Lee's Summit, MO Burns and McDonnell

tjkargl
Callout
88 or 98?

--it is 88 

mjmerckling
Text Box
1538

mjmerckling
Text Box
SW 11th Terrace



System: Lee's Summit; Missouri - South Pressure Zone Hydrant Test Form

Hydrant A:

Date: Time: >.

Main Size (in): FH Nozzle Size (in): 2.5

Static Flowing
Pressure Pressure Flow1

(psi) (psi) (gpm)

n j l 0 \

Hydrant C: ID'S

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location:

Sketch

City of Lee's Summit, MO Burns and McDonnell

tjkargl
Callout
101 or 104?

--it is 101

mjmerckling
Text Box
1686

mjmerckling
Text Box
SW Winter Creek



System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Time:

FH Nozzle Size (in):

Static Flowing
Pressure

(psi)
Pressure

(psi)
Flow1
(gpm)

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location:

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1321

mjmerckling
Text Box
SW Craigmont Drive



System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Hydrant A:

Date: /A \ Time: l \ '• 'j \

Main Size (in): FH Nozzle Size (in): 2.5

Static
Pressure

(psi)

Flowing
Pressure

(psi)
Flow1
(gpm)

Hydrant C: i 5 % :o

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location:

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1519

mjmerckling
Text Box
NW Ward Lane



1/

System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Hydrant A:

Date: Time: 1 v.

Main Size (in): FH Nozzle Size (in): 2.5

Static
Pressure

(psi)

Flowing
Pressure

(psi)
Flow1
(gpm)

>2
o >

Hydrant C: f ?3

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location:

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1233

mjmerckling
Text Box
SW Lakeview Blvd



System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Hydrant A:

Date: /A >^11? Time:

Main Size (in): FH Nozzle Size (in): 2.5

Static Flowing
Pressure Pressure Flow1

(psi) (psi) (gpm)

21 4-S

Hydrant C: v?i

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0,5 
Discharge coefficient = 0.9

Location:

Sketch

<J>

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1163

mjmerckling
Text Box
SE Richardson Place



System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Date: ■V> . V Time:: •i i |

Main Size (in): FH Nozzle Size (in): 2.5

Static
Pressure

(psi)

Flowing
Pressure

(psi)
Flow1
(gpm)

Notes: l. Flow = 29.83*(discharge coefficient)*(FFI nozzle size)2*(Flydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location:

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1210

mjmerckling
Text Box
E 130 St



System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Hydrant A:

Date: Time: , iO\
n

Main Size (in): FH Nozzle Size (in): 2.5

Static Flowing
Pressure Pressure Flow1

(psi) (psi) (gpm)

Hydrant C: io

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)z*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location:

Sketch

ft rk

a

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1547

mjmerckling
Text Box
SE 5th Street



System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Time: i • i T

FH Nozzle Size (in): 2.5

Static
Pressure

(psi)

Flowing
Pressure

(psi)
Flow1
(gpm)

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location:

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1609

mjmerckling
Text Box
NE Viewport Drive



System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Hydrant A:

Date: Time: '.-•iV

fl

Main Size (in): FH Nozzle Size (in): 2.5

Static
Pressure

(psi)

Flowing
Pressure

(psi)
Flow1
(gpm)

1 \b ^ .
; w1 ^

Hydrant C:
\it ^

>1 * '
1

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location:

Sketch

A

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1678

mjmerckling
Text Box
NE Topaz Drive



System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Hydrant A:

Date: 1 *___ Time: \ '• iTo

Main Size (in): FH Nozzle Size (in): 2.5

Static
Pressure

(psi)

Flowing
Pressure

(psi)
Flow1
(gpm)

\o> l
; o

Hydrant C: 1 o!i.

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0 5 
Discharge coefficient = 0.9

Location:

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1463

mjmerckling
Text Box
SE Crestwood Street



System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Hydrant A:

Date: Time: '✓o'*

Main Size (in): FH Nozzle Size (in): 2.5

Static Flowing
Pressure Pressure Flow1

(psi) (psi) (gpm)

_____-ot-?_____

Hydrant C: £ ?i-

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location:

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1363

mjmerckling
Text Box
NE Lindsay Ave



System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Hydrant A:

Date: Time: 7 • 7 ■'•w' "w'

Main Size (in): FH Nozzle Size (in): 2.5

Static Flowing
Pressure Pressure Flow1

(psi) (psi) (gpm)

_____

Hydrant C: ; 0> A. 'o

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0’5 
Discharge coefficient = 0.9

Location:

Sketch

City of Lee's Summit, MO Burns and McDonnell

jsrobinson
Note
C on Mulberry and Ball 

mjmerckling
Text Box
1556

mjmerckling
Text Box
NE Mulberry St



System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Time:

FH Nozzle Size (in):

Static Flowing
Pressure

(psi)
Pressure

(psi)
Flow1
(gpm)

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location:

Sketch

City of Lee’s Summit, MO Burns and McDonnell

mjmerckling
Text Box
1463

mjmerckling
Text Box
NE Cedar Street



System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Time: > ■ ;v\

FH Nozzle Size (in): 2.5

Flowing
Pressure

(psi)
Pressure

(psi)
Flow1
(gpm)

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location:

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1321

mjmerckling
Text Box
NE Grand Avenue



System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Time:

FH Nozzle Size (in):

Static
Pressure

(psi)

Flowing
Pressure Flow1

(gPm)

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)z*(Hydrant A, LG Flowing)0,5 
Discharge coefficient = 0.9

Location:

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1609

mjmerckling
Text Box
NE Jones Industrial Drive



System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Static Flowing
Pressure

(psi)
Pressure

(psi)
Flow1
(gpm)

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)0'5 
Discharge coefficient = 0.9

Location: ; v\0v/ 0 *,

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1574



System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Static Flowing
Pressure Pressure Flow1

(psi) (psi) (gpm)

Hydrant A: ;0?. 1'f

Hydrant C: i ! O to?

Notes: l. Flow = 29.83*(discharge coefficient)*(FH nozzle size)2*(Hydrant A, LG Flowing)05 
Discharge coefficient = 0.9

Location:

Sketch

City of Lee's Summit, MO Burns and McDonnell

mjmerckling
Text Box
1661

mjmerckling
Text Box
NW Technology Drive



 

 

APPENDIX E  MODEL CALIBRATION RESULTS 



lvl gpm eff. Dia lvl gpm eff. Dia lvl gpm eff. Dia

6:15:00 AM IND Direct 162.4 100 113.0 151.40 -567 113.0 151.50 -557 103

Demand

South Shared South South South South South South

5838.92 GST GST1 (5.5 MG) GST2 (4.0 MG)

Calculated Level
Discharge 

Pressure

Pumps 1, 2, 3, 4 

ON/OFF Status 
Flow  Flow Level Level

 Discharge 

Pressure
North Flow South Flow

Pumps 1, 2, 3, 4 

ON/OFF Status 

Tower Level 

 (measured 

from Datum)

Tower Level 

 (measured 

from BCL)

 System 

Pressure  

Tower Level 

 (measured 

from Datum)

Tower Level 

 (measured 

from BCL)

 System 

Pressure  

Tower Level 

 (measured 

from Datum)

Tower Level 

 (measured 

from BCL)

 System 

Pressure  

(gpm) (ft) (psi) (Pumps Active) (gpm) (gpm) (ft) (ft) (psi) (gpm) (gpm) (Pumps Active) (ft) (ft) (psi) (ft) (ft) (psi) (ft) (ft) (psi)

SW Raintree Pkwy Δt (min) 9 0.717 OFF P4 ON -140.0 134 -130.0 -567 -128.0 -538

Field Data (SCADA) 5/18/2022 8:14 AM 4,186 50.6 94.9 0 0 14.9 14.2 62 4,082 1,077 SETTING: 0.94 162.3 22.3 68.5 151.9 21.9 63.5 152.1 24.1 66.0

Model Results Test 1 60 1,075 4,517 70.4 65.7 65.9

SW Whistle Drive Δt (min) 23 0.874 OFF P4 ON 39 -127 171

Field Data 5/18/2022 8:38 AM 5,106 50.7 95.5 0 0 14.9 14.2 61 4,068 955 SETTING: 0.94 162.2 22.2 68.6 152.2 22.2 63.7 151.6 23.6 66.0

Model Results Test 2 60 1,090 4,531 70.0 65.2 65.7

Trailridge Elementary School Δt (min) 20 0.888 OFF P4 ON 60 103 -113

Field Data 5/18/2022 8:58 AM 5,184 50.7 96.8 0 0 14.9 14.2 62 4,059 1,074 SETTING: 0.94 162.1 22.1 68.5 152.0 22.0 63.6 151.9 23.9 66.0

Model Results Test 3 62 1,087 4,427 70.9 66.3 66.0

SW Hickory Lane Δt (min) 31 0.912 OFF P4 ON 32 96 108

Field Data 5/18/2022 9:28 AM 5,324 50.8 96.0 0 0 14.9 14.2 62 4,079 1,009 SETTING: 0.94 162.0 22.0 68.5 151.7 21.7 63.5 151.5 23.5 65.8

Model Results Test 4 59 1,100 4,539 69.4 64.9 65.6

SW 11th Terrace Δt (min) 25 0.890 OFF P4 ON 40 0 0

Field Data 5/18/2022 9:53 AM 5,199 50.8 96.0 0 0 14.9 14.2 63 4,006 1,153 SETTING: 0.94 161.9 21.9 68.3 151.7 21.7 63.5 151.5 23.5 65.9

Model Results Test 5 59 1,120 4,530 70.1 65.6 65.6

SW Winter Creek Δt (min) 17 0.884 OFF P4 ON 59 0 -49

Field Data 5/18/2022 10:10 AM 5,164 50.9 95.4 0 0 14.9 14.2 62 4,030 1,124 SETTING: 0.94 161.8 21.8 68.4 151.7 21.7 63.5 151.6 23.6 65.8

Model Results Test 6 59 1,083 4,525 70.1 65.6 65.7

SW Craigmont Drive Δt (min) 26 0.885 OFF P4 ON 0 0 0

Field Data 5/18/2022 10:36 AM 5,166 51.0 95.2 0 0 14.9 14.2 61 4,090 1,076 SETTING: 0.94 161.8 21.8 68.4 151.7 21.7 63.6 151.6 23.6 65.9

Model Results Test 7 59 1,103 4,534 70.1 65.7 65.7

NW Ward Lane Δt (min) 25 0.879 OFF P4 ON 48 -160 70

Field Data 5/18/2022 11:01 AM 5,134 51.1 95.6 0 0 14.9 14.2 62 4,120 1,056 SETTING: 0.94 161.7 21.7 68.3 152.1 22.1 63.7 151.4 23.4 68.3

Model Results Test 8 59 1,113 4,537 70.1 65.8 65.6

SW Lakeview Blvd Δt (min) 17 0.946 OFF P4 ON -12 347 26

Field Data 5/18/2022 11:18 AM 5,521 51.1 95.6 0 0 14.9 14.2 62 4,138 1,021 SETTING: 0.94 161.7 21.7 63.4 151.5 21.5 63.4 151.3 23.3 65.7

Model Results Test 9 59 1,099 4,545 70.1 65.6 65.6

SE Richardson Place Δt (min) 18 0.874 OFF P4 ON 28 -58 -35

Field Data 5/18/2022 11:36 AM 5,105 51.1 95.6 0 0 14.9 14.2 62 4,083 1,087 SETTING: 0.94 161.7 21.7 68.3 151.6 21.6 63.5 151.4 23.4 65.6

Model Results Test 10 59 1,083 4,550 70.3 65.9 65.5

E 130 Street Δt (min) 24 0.923 OFF P4 ON 21 90 74

Field Data 5/18/2022 12:00 AM 5,392 51.1 95.9 0 0 14.9 14.2 62 4,193 1,014 SETTING: 0.94 161.6 21.6 68.3 151.4 21.4 63.4 151.2 23.2 65.6

Model Results Test 11 59 1,088 4,547 70.3 65.8 65.5

SE 5th Street Δt (min) 63 0.884 OFF P4 ON 0 11 93

Field Data 5/18/2022 1:03 PM 5,160 51.4 95.2 0 0 14.9 14.2 62 4,099 957 SETTING: 0.94 161.6 21.6 68.3 151.3 21.3 63.3 150.5 22.5 65.7

Model Results Test 12 59 1,083 4,564 70.2 65.7 65.2

NE Viewport Drive Δt (min) 15 0.853 OFF P4 ON 80 -47 -223

Field Data 5/18/2022 1:18 PM 4,983 51.4 95.5 0 0 14.9 14.2 63 4,126 1,046 SETTING: 0.94 161.5 21.5 68.2 151.4 21.4 63.4 150.9 22.9 65.6

Model Results Test 13 59 1,080 4,561 70.3 65.8 65.4

NE Topaz Drive Δt (min) 16 0.874 OFF P4 ON 50 0 0

Field Data 5/18/2022 1:34 PM 5,104 51.4 96.2 0 0 14.9 14.2 62 4,061 993 SETTING: 0.94 161.4 21.4 68.3 151.4 21.4 63.2 150.9 22.9 65.6

Model Results Test 14 59 1,082 4,565 70.2 65.8 65.4

SE Crestwood Street Δt (min) 14 0.901 OFF P4 ON 0 72 0

Field Data 5/18/2022 1:48 PM 5,262 51.4 95.7 0 0 14.9 14.2 62 4,151 1,039 SETTING: 0.94 161.4 21.4 68.2 151.3 21.3 63.3 150.9 22.9 65.6

Model Results Test 15 59 1,082 4,568 70.1 65.7 65.4

NE Lindsay Ave Δt (min) 18 0.922 OFF P4 ON 56 0 139

Field Data 5/18/2022 2:07 PM 5,386 51.5 95.9 0 0 14.9 14.2 61 4,245 945 SETTING: 0.94 161.3 21.3 68.3 151.3 21.3 63.3 150.6 22.6 65.5

Model Results Test 16 59 1,120 4,549 70.0 65.6 65.3

NE Mulberry St Δt (min) 18 0.863 OFF P4 ON 0 -57 -107

Field Data 5/18/2022 2:25 PM 5,038 51.5 95.6 0 0 14.9 14.2 64 4,142 1,060 SETTING: 0.94 161.3 21.3 68.2 151.4 21.4 63.4 150.8 22.8 65.1

Model Results Test 17 59 1,176 4,492 70.0 65.6 65.3

NE Cedar Street Δt (min) 1022 0.907 OFF P4 ON -31 -19 -25

Field Data 5/19/2022 7:26 AM 5,295 46.9 96.4 0 0 14.9 14.1 62 4,277 1,093 SETTING: 0.94 164.5 24.5 69.1 153.3 23.3 64.0 153.9 25.9 66.8

Model Results Test 18 60 1,190 4,412 71.3 66.7 66.7

NE Grand Avenue Δt (min) 13 0.901 OFF P4 ON 77 -77 -64

Field Data 5/19/2022 7:39 AM 5,264 46.9 96.0 0 0 14.9 14.1 63 4,265 1,063 SETTING: 0.94 164.4 24.4 69.3 153.4 23.4 64.2 154.0 26.0 66.8

Model Results Test 19 60 1,191 4,405 71.3 66.7 66.7

NE Jones Industrial Drive Δt (min) 36 0.925 OFF P4 ON 84 18 46

Field Data 5/19/2022 8:15 AM 5,402 47.0 96.4 0 0 14.9 14.1 62 4,180 1,074 SETTING: 0.94 164.1 24.1 69.3 153.3 23.3 64.3 153.8 25.8 66.7

Model Results Test 20 59 1,218 4,397 71.1 66.6 66.6

Timberman Drive Δt (min) 35 0.954 OFF P4 ON 86 39 143

Field Data 5/19/2022 8:50 AM 5,571 47.1 96.8 0 0 14.8 14.1 63 4,261 1,043 SETTING: 0.94 163.8 23.8 69.2 153.2 23.2 64.1 153.2 25.2 66.6

Model Results Test 21 60 1,112 4,503 70.8 66.3 66.4

NW Technology Drive Δt (min) 18 0.909 OFF P4 ON 0 0 -46

Field Data 5/19/2022 9:08 AM 5,307 47.2 96.3 0 0 14.8 14.1 63 4,311 1,042 SETTING: 0.94 163.8 23.8 69.2 153.2 23.2 64.2 153.3 25.3 66.6

Model Results Test 22 59 1,153 4,463 70.7 66.2 66.4

Δt (min)

Field Data 5/19/2022

Model Results

Δt (min)

Field Data 5/18/2022

Model Results

Notes:

1.  FH-A represents the flowing hydrant and FH-C represents the nearest adjacent hydrant; static readings are measure before the hydrant test is conducted.

Appendix E

Elevated Storage

Fire Hydrant Test Location Date Time

South Terminal Pumping Station (KCMO Supply) High Service Pump Station

SouthMetered to 

Ward Rd

South

Ranson Tower

South Pressure Zone Model Calibration

 Metered to 

Scherer Rd Scherer Tower

South

Hook Tower

Lee's Summit Burns and McDonnell



6:15:00 AM

SW Raintree Pkwy Δt (min) 9

Field Data (SCADA) 5/18/2022 8:14 AM

Model Results Test 1

SW Whistle Drive Δt (min) 23

Field Data 5/18/2022 8:38 AM

Model Results Test 2

Trailridge Elementary School Δt (min) 20

Field Data 5/18/2022 8:58 AM

Model Results Test 3

SW Hickory Lane Δt (min) 31

Field Data 5/18/2022 9:28 AM

Model Results Test 4

SW 11th Terrace Δt (min) 25

Field Data 5/18/2022 9:53 AM

Model Results Test 5

SW Winter Creek Δt (min) 17

Field Data 5/18/2022 10:10 AM

Model Results Test 6

SW Craigmont Drive Δt (min) 26

Field Data 5/18/2022 10:36 AM

Model Results Test 7

NW Ward Lane Δt (min) 25

Field Data 5/18/2022 11:01 AM

Model Results Test 8

SW Lakeview Blvd Δt (min) 17

Field Data 5/18/2022 11:18 AM

Model Results Test 9

SE Richardson Place Δt (min) 18

Field Data 5/18/2022 11:36 AM

Model Results Test 10

E 130 Street Δt (min) 24

Field Data 5/18/2022 12:00 AM

Model Results Test 11

SE 5th Street Δt (min) 63

Field Data 5/18/2022 1:03 PM

Model Results Test 12

NE Viewport Drive Δt (min) 15

Field Data 5/18/2022 1:18 PM

Model Results Test 13

NE Topaz Drive Δt (min) 16

Field Data 5/18/2022 1:34 PM

Model Results Test 14

SE Crestwood Street Δt (min) 14

Field Data 5/18/2022 1:48 PM

Model Results Test 15

NE Lindsay Ave Δt (min) 18

Field Data 5/18/2022 2:07 PM

Model Results Test 16

NE Mulberry St Δt (min) 18

Field Data 5/18/2022 2:25 PM

Model Results Test 17

NE Cedar Street Δt (min) 1022

Field Data 5/19/2022 7:26 AM

Model Results Test 18

NE Grand Avenue Δt (min) 13

Field Data 5/19/2022 7:39 AM

Model Results Test 19

NE Jones Industrial Drive Δt (min) 36

Field Data 5/19/2022 8:15 AM

Model Results Test 20

Fire Hydrant Test Location Date Time

* Nearest DL FH-A Flowing Hydrant - = Modeled value lower than observed

Hydrant Test
1

Hook EST Scherer EST FH-A FH-C FH-A FH-C

206383 206384 206385 206386 76151 76152 76153 76154 76155 76156 76157 76159 76160 76161 FH-A FH-C FH-A FH-C
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(psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (gpm) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi)

* *

64 70 97 66 91 84 91 93 92 97 97 78 108 94 1,404 70 81 96 99 12 2 0 -3

66 70 98 68 92 85 92 95 94 98 98 82 110 93 82 83 96 96

** *

65 70 97 67 91 84 91 94 91 96 98 83 108 95 1,348 68 81 78 86 4 -4 -1 -4

65 70 98 68 92 85 91 94 93 97 98 82 109 93 72 77 77 82

* **

65 70 97 66 91 85 92 94 93 97 97 78 109 94 1,348 68 76 90 88 12 1 0 -4

66 71 100 70 94 87 93 96 96 99 99 81 110 94 80 77 90 84

**

65 70 97 66 91 85 92 93 95 97 97 82 109 83 1,678 100 107 114 118 -7 -9 -6 -7

65 69 98 68 91 85 91 94 94 97 98 82 109 85 93 98 108 111

**

65 70 97 67 91 84 90 91 94 95 96 82 106 94 1,538 84 88 94 107 -1 -2 -4 -16

66 70 98 68 92 85 91 95 95 98 98 82 106 93 83 86 90 91

**

65 70 97 66 92 83 89 96 95 97 97 80 102 94 1,686 101 104 120 109 9 -3 -2 -2

66 70 98 68 92 85 90 95 95 98 98 82 105 93 110 101 118 107

** *

65 70 97 65 90 83 88 93 94 97 96 81 105 94 1,321 62 90 92 94 22 1 -1 0

66 70 98 68 91 85 90 94 95 97 97 82 108 93 84 91 91 94

**

65 70 97 67 92 83 91 94 95 96 97 81 106 94 1,519 82 86 98 95 -5 -4 -3 -3

66 70 98 68 92 85 91 94 95 97 98 82 109 93 77 82 95 92

*

65 70 98 67 91 83 91 95 94 97 98 82 107 94 1,233 54 62 72 67 9 3 0 1

65 70 98 68 91 84 91 94 95 97 98 82 109 93 63 65 72 68

**

65 70 97 67 91 82 91 94 94 97 97 82 108 95 1,163 48 78 82 81 24 -2 -1 0

66 70 98 68 91 84 92 94 95 97 98 82 109 93 72 76 81 81

*

65 70 97 60 90 85 93 92 95 96 97 82 109 94 1,210 52 56 90 82 5 3 -7 -2

66 70 97 62 91 85 91 94 95 97 98 82 109 93 57 59 83 80

*

65 70 92 64 91 84 93 94 95 96 98 82 108 94 1,547 85 84 96 90 3 -1 -3 -3

66 70 97 67 91 85 92 95 95 97 98 82 109 93 88 83 93 87

*

65 70 93 64 90 85 93 91 95 97 96 82 108 94 1,609 92 101 107 107 7 -2 0 -2

66 70 96 67 91 84 91 94 95 97 98 82 109 93 99 99 107 105

**

65 70 95 68 91 83 92 93 95 97 97 81 107 95 1,678 100 116 113 122 3 -3 -3 -3

66 70 96 67 91 84 91 94 95 97 98 82 109 93 103 113 110 119

* *

65 70 94 65 90 84 92 93 94 95 97 82 108 95 1,463 76 99 105 104 23 -1 -1 -3

66 70 97 67 91 84 91 94 95 97 98 82 109 93 99 98 104 101

*

65 70 96 64 89 84 92 90 94 95 94 82 108 95 1,363 66 84 93 98 9 1 -1 -3

65 70 97 67 91 84 91 93 95 96 97 82 109 93 75 85 92 95

*

65 70 97 64 89 84 93 89 94 92 94 81 108 95 1,556 86 96 100 103 3 -2 -1 -3

66 70 97 67 91 84 91 92 95 92 97 82 109 93 89 94 99 100

*

65 71 97 66 91 85 93 92 95 94 97 82 110 95 1,463 76 101 104 107 13 -1 -4 -2

67 71 98 69 92 85 92 93 96 96 98 83 110 94 89 100 100 105

*

65 71 97 67 92 85 93 92 95 96 97 82 108 95 1,321 62 78 79 86 5 0 0 -1

67 71 99 69 92 86 93 95 96 98 99 83 110 94 67 78 79 85

**

65 71 98 66 89 84 92 89 96 95 94 82 109 96 1,609 92 104 103 109 10 -3 4 0

66 71 98 68 92 85 92 90 96 96 98 83 110 94 102 101 107 109

Data Loggers Static Reading
1 Flowing Static
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6:15:00 AM

SW Raintree Pkwy Δt (min) 9

Fire Hydrant Test Location Date Time

Timberman Drive Δt (min) 35

Field Data 5/19/2022 8:50 AM

Model Results Test 21

NW Technology Drive Δt (min) 18

Field Data 5/19/2022 9:08 AM

Model Results Test 22

Δt (min)

Field Data 5/19/2022

Model Results

Δt (min)

Field Data 5/18/2022

Model Results

* Nearest DL FH-A Flowing Hydrant - = Modeled value lower than observed

Hydrant Test
1

Hook EST Scherer EST FH-A FH-C FH-A FH-C

206383 206384 206385 206386 76151 76152 76153 76154 76155 76156 76157 76159 76160 76161 FH-A FH-C FH-A FH-C
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(psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (gpm) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi)

Data Loggers Static Reading
1 Flowing Static
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*

65 71 98 67 92 84 87 94 94 97 97 83 105 96 1,574 88 104 109 115 7 -2 -4 -5

66 71 98 69 92 86 90 95 96 98 98 83 108 94 95 102 105 110

**

65 71 98 66 90 85 90 92 95 97 91 82 109 96 1,661 98 108 108 110 2 -5 -3 -2

66 71 98 68 92 85 91 94 96 97 94 83 109 94 100 103 105 108

0 0 0 0

0 0 0 0

Lee's Summit Burns and McDonnell



97.20              FH-A Flowing Hydrant

Maybrook (IND) Leinweber Hydrant Test
1

North Base North North

2151.4 Meter 206383 206384 206385 206386 76151 76152 76153 76154 76155 76156 76157 76159 76160 76161 FH-A FH-C FH-A FH-C

DMD  Flow 

Maybrook 

Suction  

Pressure

Maybrook 

Discharge  

Pressure

Upstream 

Pressure

Tower Level 

(measured 

from datum)

Level 

(Measured 

from BCL)

 Tower 

Pressure N
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(gpm) (psi) (psi) (psi) (ft) (ft) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (gpm) (psi) (psi) (psi) (psi)

Pearl Ct. & Sapphire HGL = 1120' -108.75 * *

Field Data 4/13/2022 12:03 PM 1084 1,102 136 135 55 143.9 35.2 62 58 71 84 88 116 81 96 84 93 92 96 72 85 51 1,547 85 119 136 148

Model Results Run1 0.504 1,406 135 135 55 35 62 58 71 85 88 117 80 95 84 94 91 98 71 85 54 95 118 134 144

Northgate Drive Δt (min) 19 14.4 * *

Field Data 4/13/2022 12:21 PM 1116 1,102 136 134 56 144.0 35.2 62 59 71 84 88 123 80 96 83 93 92 94 72 84 56 1,186 50 70 92 90

Model Results Run3 0.519 1,408 135 134 55 35 62 58 71 85 88 127 80 95 84 94 92 99 72 85 62 74 74 89 88

Pebble Beach & Burning Tree Δt (min) 22 0.7 * *

Field Data 4/13/2022 12:37 PM 1102 1,102 137 136 54 144.0 35.2 62 58 71 83 86 144 80 91 85 93 92 100 72 85 77 1,321 62 86 94 98

Model Results Run5 0.512 1,408 135 135 56 35 62 58 71 85 88 141 80 95 84 94 92 96 72 85 75 79 87 92 94

Del Lago Δt (min) 16 -27.3 * *

Field Data 4/13/2022 12:52 PM 1044 1,071 136 134 58 143.9 35.2 62 58 71 83 88 144 80 95 85 92 92 100 72 85 77 1,538 84 99 92 100

Model Results Run7 0.485 1,404 135 135 56 35 62 58 71 85 88 142 80 95 84 94 92 99 72 85 76 90 96 92 98

Dick Howser Dr. Δt (min) 14 -42.2 *

Field Data 4/13/2022 1:06 PM 1006 1,048 134 133 54 143.8 35.1 62 58 71 84 88 143 80 95 85 93 92 101 72 85 76 1,463 76 89 88 90

Model Results Run9 0.467 1,408 135 134 55 35 62 58 71 85 88 143 80 96 85 94 91 100 72 85 77 86 87 87 88

Locust Δt (min) 62 11.2 *

Field Data 4/13/2022 2:11 PM 1021 1,010 135 134 58 143.9 35.2 62 58 68 69 87 144 80 95 85 93 91 100 72 85 77 1,300 60 69 86 84

Model Results Run11 0.475 1,402 135 135 55 35 62 58 71 72 87 143 80 96 85 94 90 100 72 85 77 71 68 86 81

NW Lake R. & Gregory Blvd Δt (min) 25 -14.5 * *

Field Data 4/13/2022 2:35 PM 1026 1,041 137 136 53 143.9 35.1 62 59 71 79 87 143 80 95 85 94 88 100 72 85 76 1,414 71 85 88 94

Model Results Run13 0.477 1,410 134 134 55 35 62 58 71 82 87 143 80 96 85 94 88 100 72 85 77 81 85 88 90

Beachwood Dr & Rosewood Dr. Δt (min) 29 16.5 *

Field Data 4/13/2022 3:05 PM 1027 1,010 137 135 54 143.9 35.2 62 60 69 83 87 144 80 95 85 93 87 100 72 85 77 1,404 70 84 87 88

Model Results Run15 0.477 1,403 135 135 56 35 62 58 71 84 87 143 80 96 85 94 89 100 72 85 77 78 82 85 85

Bayview & Channel Δt (min) 399 -8.1 *

Field Data 4/14/2022 9:44 AM 1094 1,102 137 136 54 143.5 34.8 61 58 70 83 87 144 80 94 84 93 91 100 72 85 77 1,453 75 81 87 83

Model Results Run17 0.508 1,407 134 134 55 35 62 58 71 85 87 142 79 96 85 94 91 100 72 85 77 83 82 85 83

NE Chapel Dr & Chapel Ct Δt (min) 16 50.2 *

Field Data 4/14/2022 10:01 AM 1157 1,107 137 136 56 143.6 34.9 61 58 70 83 90 144 80 95 84 93 91 100 72 85 76 1,463 76 82 93 84

Model Results Run19 0.538 1,433 134 134 54 35 62 57 70 85 86 142 80 96 85 94 91 100 72 85 77 84 79 90 82

NE Ellison Dr. Δt (min) 16 -83.8 *

Field Data 4/14/2022 10:13 AM 1079 1,163 136 135 58 143.4 34.7 62 57 71 84 87 142 80 96 85 93 91 100 72 85 76 1,139 46 61 68 66

Model Results Run21 0.502 1,443 134 134 56 35 62 58 68 85 87 142 80 96 85 94 91 100 72 85 77 58 60 67 63

NE Ralph Powell Rd. Δt (min) 13 -30.7 *

Field Data 4/14/2022 10:07 AM 1102 1,132 136 134 57 143.4 34.6 61 55 70 83 88 144 79 96 85 93 92 100 72 85 76 1,300 60 68 66 71

Model Results Run23 0.512 1,507 134 134 55 35 62 55 70 85 87 142 80 95 85 94 91 99 72 85 77 57 64 62 67

NE Gateway Dr. & Goshen Dr. Δt (min) 17 14.2 * ~30 higher EL

Field Data 4/14/2022 10:50 AM 1177 1,163 136 135 55 143.4 34.7 61 58 70 84 87 144 80 95 82 93 91 100 72 83 76 1,311 61 63 82 77

Model Results Run25 0.547 1,462 134 134 55 35 62 58 71 85 88 142 80 95 84 94 91 99 71 84 76 79 66 84 70

NE Sunshine Dr & Rainbow Δt (min) 32 *

Field Data 4/14/2022 11:22 AM 1132 1,132 136 135 55 143.3 34.6 61 58 71 83 87 124 79 95 83 93 92 94 72 85 52 1,244 55 64 88 90

Model Results Run27 0.526 1,459 134 134 55 35 62 58 71 85 87 126 80 95 84 94 91 98 71 85 55 59 63 86 87

NE Park Trails Ct. & Dalton Ridge Dr.Δt (min) *

Field Data 4/14/2022 11:08 AM 1163 1,163 136 135 56 143.4 34.6 62 59 71 84 87 143 79 95 84 93 91 100 69 85 78 1,353 65 78 86 80

Model Results Run29 0.540 1461 134 134 55 35 62 58 71 85 88 142 80 95 84 94 91 99 69 83 76 82 75 86 78

Field Data

Model Results

Notes:

1.  FH-A represents the flowing hydrant and FH-C represents the nearest adjacent hydrant; static readings are measure before the hydrant test is conducted.

2. NA represents not applicable

* siginfies the nearest data logger to the fire flow event

North

Booster Pumps 1 + 2

Data Loggers Static Reading
1

Woods Chapel

North Pressure Zone Model Calibration

North

Fire Hydrant Test Location Date Time

Bowlin Pump Station Elevated Storage

Lee's Summit Burns and McDonnell



 

 

 


