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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.

City of Lee’s Summit
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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 arepresentative 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.
Determine demand allowance for large new water-use customers and timing.
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.
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. ldentify growth areas and associated schedule for the 5-year and 20- year

planning periods.

City of Lee’s Summit
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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.

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.

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. |dentify capital improvement projects to increase distribution

system capacity to these locations.

9. Storage evaluation:

a.
b.

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

d. 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, 83" 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 Tand 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

Suic ‘ City of Lee’s Summit
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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 oo MotorSie Speed  Head | Fow  Flow
No. (Hp) (rpm) (ft) (gpm)  (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 T and 2 (pumps off).
o Pump No.s 1and 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

Grade Volume Head Overflow EL |  Base EL

e peference  (M6)  Range® | (fO) )
Ground Above 55 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

Volume Head Overflow = Base Bowl

Type Type M6  Range(t)  EL(fD) 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 1-470 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

Manufacturer Motor Size ~ Speed Head (f Flow Flow

(Hp) (rpm) (gpm) (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

Tipe Grade Volume  HeadRange @ OverflowEL | BaseEL
Reference (MG) (fH) (ft) (f)

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 Sl Sl Head (ft) L L
(Hp) (rpm) (gpm) (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

Grade Volume Head Overflow EL ~ Base EL

Reference (MG)  Range (ft) (ft) (ft)
Ground | Fartially o} o5 80 1,035 955
Buried
o ) City of Lee’s Summit
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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

Volume Head Range  Overflow EL | Base Bowl EL

wee W g (i (i
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.
TCWA: from TCWA on 8-inch connection north of Haines Rd.
TCWA at Ranson tank: 16-inch connection at tank site.
TCWA at Scherer tank: 16-inch connection at tank site.
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 155%™ St/E Cass Jackson Rd and Ward Rd.

O O O O
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Pleasant Hill: 12-inch connection near intersection of SE Hackamore Dr and Doc

Henry Rd.
Jackson County PWSD12 Meter A: 8-inch connection at the intersection of SE

Hook Ln and SE Ranson Rd.
Jackson County PWSD12 Meter B: 8-inch connection at the intersection of MO

Hwy 150 and Doc Henry Rd.

S . City of Lee’s Summit
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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 unigue 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 R? value, indicates how closely estimated values of the trendline reflect the
data set. A high correlation, in terms of the R?, 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.

City of Lee’s Summit
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Figure 3-1:  Meter Demographics vs. Population
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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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Table3-1:  Average Day Sales

Average Day Sales (MGD) Average Day Sales Percentage

Year 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%
20M 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 23 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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Table3-2:  Meter Projection

Meters :

Year Residential  Nonresidential Total Residential ~ Nonresidential Total Population
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
201 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

100,300

108,100
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
Residential  Nonresidential Total Residential ~ Nonresidential Water
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 1%
2012 6.7 2.8 9.5 8.2 3.4 1.6 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 23 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

Average Day Demand (MGD) Meter Count Water Usage (gpmd)
Residential ~ Nonresidential ~ Residential ~ Nonresidential ~ Residential  Nonresidential
2008 7.5 31 31,037 2,500 243 1,252
2009 6.6 3.0 31,248 2,561 211 1,154
2010 6.3 27 31,275 2,508 200 1,075
20M 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 31 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

Demand (MGD) Max Day

AvgDay  MaxDay Ratio

2008 10.7 15.5 1.45
2009 9.5 15.0 1.57
2010 9.0 204 2.28
20M 9.7 21.0 218
2012 1.6 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 21.3 210
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

2012-2021 (10-yr) Average
2012-2021 (10-yr) Peak

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

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

Residential ~Nonresidential Residential Nonresidential Residential Nonresidential User Ratio (MGD)

2021 35,167 2,524 7.8 3.1 0.0 23.9
2025 37,732 2,890 221 1,218 8.3 3.5 0.5 | 220 | 26.6
2040 48,168 3,690 10.6 4.5 2.0 35.3
ik ) City of Lee’s Summit
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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.
= 4.5MGD 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.

Suic ‘ City of Lee’s Summit
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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)
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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

City of Lee’s Summit
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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)
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Table 4-1:  Net Water Needs Analysis (MGD)

Low Projection \ Moderate Projection High Projection

Year

MaxDay Supply  Deficit \ MaxDay Supply  Deficit = MaxDay Supply  Deficit
2035 325 325 0.0 325 325 0.0 325 325 0.0
2040 | 35.4 325 2.9 35.4 325 2.9 354 325 2.9
2071 40.9 325 8.4 452 325 12.7 49.4 325 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

City of Lee’s Summit
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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 |V 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)

KC Water Agreement Independence \ New Supply
Options ~ Current  KCWater  TWA or PWSD13  Increase Maintain Increase
(apacity  Phase IV Provision KC Water Contract Independence
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

City of Lee’s Summit
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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 Pavement , Other Potential ltems
Miscellaneous :
Components Replacement (where applicable)
. Pavement Service
Pipe Repair Connects Vaults
Valves Curb and Gutter Service Lines Boring
e . Pressure . .
Fittings Driveway 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 Option1

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

" o
BURNS wEDON NELL

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

City of Lee’s Summit
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KC Water Agreement Independence New Supply

Optios  Cumrent  MCWalter TWAor PWSDI3 IncreaseKC  Maintzin Increase

(amdly PmaseN Provislon Water Comtract  independence W
al 250 8.0 2.0 27 75 - - 452
2 250 2.0 -- 4.7 75 -- -- 452
z 250 8.0 -- -- 75 4.7 -- 452
£ 250 2.0 -- -- 75 -- 4.7 452
Year Demand vy (P Gpacity Total Supply  Opimion of Probable
Trigger (MGD) (MaD) (apacity (MG} (ost (0PQ
2035 225 KC Water Phase W12 B.0 405 20,200,000
2056 405 S1-L1, S1-MWV1, 2.0 425 % 4975000
2062 425 S1-L2, S1-Mw2 2.7 452 % 1.BE5000
> Total $ 27,040,000
Motes:

1. OPCincludes $10,900,000 for low head storage at South Terminal and $9,200 000 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 Fump Station.

2. Most recent available cost opinion for the 72-inch diameter water line prepared by COthers in
April 2014 (ENR CCIT10,890) and adjusted with October 2022 (EMR CCI13152.48) plus additional

30 percent cantingency.

v | otal Supply Plan - 2Oy Projection w500y Maclerate
5o
- Increase
K.C Water
TWA or PWSDI13 !
45 Provision of Capacity \‘ o
K.C Water Agresment Yl
o
N Exercise Phase IV of [ T
40 K.C Water Agresment - e = b4
= o -
---.—-
35 M2 -
l“
-
"‘
20 = b "
l",
I-hil
25 i"‘—‘
=
20
EI
I:I
(o L PO S - N R TR PO RN D W LD e W Lo S D B B .0
L ey P P P T B AT b e B Y & S i g B e o o A
.-9 pgz ,LCJ s HE:- ,@. ’l‘»:' Hf:, ,LQ. ’19 ,.LG "15:" o ,9 s _ﬁvc- ,Ln ﬂl’u ,_19 “‘f-“ s Wc. ’15\' s
FIGURE 4-3
SN BURNS WATER UTILITIES
NmeponneLL IS LEE'S summIT OPTION 1
WATER SUPPLY PLAN



rscott
Image

rscott
Rectangle

rscott
Text Box
FIGURE 4-3

OPTION 1
WATER SUPPLY PLAN

rscott
Rectangle

rscott
Image

rscott
Image

rscott
Line

jsrobinson
Text Box
 

rscott
Image

rscott
Image

rscott
PolyLine

rscott
Arrow


) D length  Diameler Oninion of Probable (st
Project Description Tl @) @)  (mstcton  (onfingency  Engineering

o and NE
olern Bd, Hy
Rl tie into
Jelie supply transmi

Linzar
Supply

4 800

Meter vault nea

MEIRenn

LEGEND

CIP ID: - ik '
| 8% LEINWEBER VALVE VAULT N , = SUPPLY SYSTEM
FIB  SUPPLY TO HIGH SERVICE \ | e SUPPLY CIP
= R e
4

5

Oy

s ¥ J : kES — NORTH ZONE

HE Todd Ge

WePFark-Rd—

CONNECT TO
EXISTING 20-INCH
TRANSFER SUPPLY
MAIN TO LEINWEBER
METER VAULT

GREGORY SUPPLY
& TO HIGH SERVICE

(KC WATER) CONNECT TO

EXISTING 30-INCH
VEILIE SUPPLY
(INDEPENDENCE)

5
iTT

—~NE{ColberniR dim

R E

gesP KWy

fependence-Ay

Fleming Park

"‘
.

] .'P-é_”a;,j,ob'té Fhi—3

Edlnde
IMEiTodd Geor.
- e
.

- ----—|"Ii'-Scru&g='.Rd.. -
: -
A

g

. R

FIGURE 4-4
S BURNS - WATER UTILITIES
T e e SN\ MEDONNELL] & LEE'S SUMMIT OPTION 1
TR S e il WATER SUPPLY CONCEPT



rscott
Image

rscott
Arrow

rscott
Rectangle

rscott
Text Box
FIGURE 4-4

OPTION 1
WATER SUPPLY CONCEPT

rscott
Rectangle

rscott
Image

rscott
Image

rscott
Line

rscott
Text Box
NOT TO SCALE

jsrobinson
Text Box
 

rscott
PolyLine

rscott
Callout
HIGHWAY CROSSING

rscott
Callout
CONNECT TO EXISTING 30-INCH VEILIE SUPPLY (INDEPENDENCE)

rscott
Callout
GREGORY SUPPLY TO HIGH SERVICE (KC WATER)

rscott
Callout
LEINWEBER VALVE VAULT SUPPLY TO HIGH SERVICE

rscott
Callout
HIGH SERVICE GROUND STORAGE & HSPS

jsrobinson
Text Box
  LEGEND             
SUPPLY SYSTEM
SUPPLY CIP
NORTH ZONE


jsrobinson
Line

rscott
Line

rscott
Line

rscott
PolyLine

rscott
Callout
CONNECT TO EXISTING 20-INCH TRANSFER SUPPLY MAIN TO LEINWEBER METER VAULT

rscott
Rectangle

rscott
Rectangle

rscott
Callout
CIP ID: S1-MV2

rscott
Callout
CIP ID: S1-L2

rscott
Callout
CIP ID: S1-L1

rscott
Callout
CIP ID: S1-MV1

rscott
Image


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 |V 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 Al and Alternative A2 is summarized
below and shown in Figures 4-5, 4-6, and 4-7 respectively:

. Alternative Al:

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

City of Lee’s Summit
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K[ Water Agreement Independence New Supply

Dptios ~ Current KCWater TWAor PWSD13 IncreaseKC  Mainiain Increase

(Amdty Pasal Provision Water (onract  independente A
25.0 B.0 2.0 27 7.5 - . 452
- 25.0 8.0 - A7 75 - — 452
et 25.0 B.O -- -- 7.5 4.7 -- 452
4 25.0 B.0 - - 7.5 - 4.7 452

Option 2 - Altermative Al
(P GEpacity Total Supply  Opinion of Probahble

M) Gty M6 (st V\
2035 325 KC Water Phase V12 8.0 405 £20,200,000

2055 405 S2-P51, 52-L1, 52-Mv1 4.7 452 F 19,488,000 ALTERNATIVES

P Total % 39,688,000 ARE NOT PAIRED;
OPTION 2 IS
. . EITHER

Dption 2 - Alternative A2 ALTERNATIVE Al
ar OP Gpacity ~ Tofal Supply  Opimion of Probable OR A'-Ti';NAT'VE

(MGD) (apacity (MGD) (st

/

2035 25 KC \Water Phase W12 8.0 40.5 $20,200,000

2056 405 S2-12, 52-L3 52-L4, 52-Mv2 47 452 % 4518000
P> Total F 24,718,000
Motes:

1. OPCincludes $10,900 000 for low head storage at South Terminal and $9,200,000 represents
Lee's Summit payment term of 40 percent of the design and construction for the 72-inch diameter
waterling from the Missouri River Tunnel Upshaft to East Bottoms Pump Station.

2. Mast recent available cast apinion for the 72-inch diameter water line prepared by Others in
April 2014 (EMR CCI 10,8900 and adjusted with October 2022 (ENR CC1 13,152,483 plus additional
30 percent contingency.
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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 |V 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,

City of Lee’s Summit
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K[ Water Agreement Independence New Supply
Optioss  Cument  KCWater TWAor PWSDI3 IncreaseKC  Maintain Increase WA
(Amdty Pasal Provislon Water Conract  Independente
1 25.0 8.0 2.0 2.7 7.5 - - 452
2 25.0 8.0 - 4.7 7.5 - - 452
a3 25.0 8.0 - - 75 47 - 452
4 25.0 8.0 - - 7.5 - 4.7 452

(P Gpacity

Total Supply

Opinion of Probable

(MaD)

(apacity (MaD)

(ost

2035 325 I Water Phase [W12 8.0 40.5 $20,200,000

2056 405 5311, 53-12, S3-MV] 4.7 452 f 5804000
> Total 26,004,000
Motes:

1. OPCincludes $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.

2. Most recent available cost opinion for the 72-inch diameter water line prepared by Others in
Aprl 2014 (ENRE CCH10,890% and adjusted with Octoker 2022 (EMNR CCI13152.48% plus additional
30 percent contingency.
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KC Water Agreement Independence New Supply

Optios  Current  MCWater TWAor PWSD13 IncreaseKC  Maintzin Increase

(amdly Pmase N Provislon Water Comract A
1 25.0 8.0 2.0 27 75 - - 452
25.0 8.0 - 4.7 75 - . 4572
25.0 8.0 -- -- 75 4.7 -- 452
a4 25.0 8.0 - - 75 - 47 452

(P (Epacity Total Supply  Opimon of Probahble

(MG} (apacity (MG (ost
2035 325 KC Water Phase [V 2.0 405 $20,200,000
2056 405 54-P51, S4-L1, 54-MV1 4.7 45.2 £ 24214000
P> Total $ 54,414,000
Motes:

1. OPCincludes $10,900,000 for low head storage at South Terminal and $9,200,000 represents
Lee's Summit payvment term of 40 percent of the desian and construction for the 72-inch diameter
waterling from the Missouri River Tunnel Upshaft to East Bottoms Pump Station.

2. Most recent available cost apinion for the 72-inch diameter water line prepared by Others in
April 2014 (ENR CCHOB200 and adjusted with October 2022 (EMR CCI13152.48) plus additional

A0 percent contingency.
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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.

City of Lee’s Summit
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Table 4-4:  Water Supply Planning Options Summary

50-year Capital Improvement Cost Opinion Summary - Supply System

Option 1
Demand . Total Supply
Year Trigger (Ip (IP(ﬁiGpg)c ty (apacity Opinion of Probable Cost
(MaD) (MGD)
2035 32.5 KC Water Phase V2 8.0 40.5 $ 20,200,000
2056 40.5 S1-L1, S1-MV1, 2.0 425 $ 4,975,000
2062 425 S1-L2, S1-MV?2 2.7 452 $ 1,865,000
Total $ 27,040,000
Option 2 - Alternative A
Demand . Total Supply
Year Trigger (Ip (IP(ﬁiGpg)c ty (apacity Opinion of Probable Cost
(MaD) (MGD)
2035 32.5 KC Water Phase V2 8.0 40.5 $ 20,200,000
2056 40.5 S2-PS1, S2-L1, S2-MV1 4.7 452 $ 19,488,000
Total $ 39,688,000
Option 2 - Alternative A2}
Demand . Total Supply
Year Trigger (Ip (IP(ﬁiGpg)c ty (apacity Opinion of Probable Cost
(MaD) (MGD)
2035 325 KC Water Phase V12 8.0 405 $ 20,200,000
2056 40.5 S2-L2, $2-L3, S2-L4, S2-MV2 4.7 452 $ 4,518,000
Total $ 24,718,000
Option 3
Demand . Total Supply
Year Trigger (Ip OP(%,lagS)c ity (apacity Opinion of Probable Cost
(MaD) (MGD)
2035 32.5 KC Water Phase V2 8.0 40.5 $ 20,200,000
2056 40.5 S3-L1, S3-L2, S3-MV1 4.7 452 $ 5,804,000
Total $ 26,004,000
Option 4
Demand . Total Supply
Year Trigger (Ip OP(%,lagS)c ity (apacity Opinion of Probable Cost
(MaD) (MGD)
2035 325 KC Water Phase V12 8.0 405 $ 20,200,000
2056 40.5 S4-PS1, S4-L1, S4-MV1 4.7 452 $ 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.

S . City of Lee’s Summit
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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 Al and A2 are not paired; Option 2 includes either Al 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 1and 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 PWSDI13 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.

City of Lee’s Summit
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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.

City of Lee’s Summit

Seic .
BURNS“"DONNELL Water Master Planning 5-1



Feature

Criterion

Table 5-1:

Minimum Performance

Level of Service Criteria

Mid Level Goals

Best Practices

Master Plan

> 40 psi for normal > 50 psi for normal
Minimum > 20 psi _for all cond!tlons_ conditions Mid Level
Pressure conditions > 20 psi for fire . )
> 25 psi for fire flow
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
Wat Velocit Distribution < 5 fps; transmission (no service connections) < 7 fps
Maainesr Y under peak hour on the maximum day demand As indicated
Headloss < 6 ft/1,000 ft under peak hour on the maximum day
Volumetric demand in excess of 24-hour
N Contractual . L Contractual
Equalization ) average (maximum day x equalization .
Requirement Requirement
factor)
Fire Maximum fire flow reqU|remenr’f424,OOO gpm for 4 hours = 0.96 As indicated
Storage Contractual
Emergency Contractual Requirement Conditional per City Requirement
Total . Equahzatpn * Contractual
. Contractual + Fire greater of fire or i
(Effective) Requirement
emergency
. Flow & . . . .
Fire 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

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 1 13 0.76 0.59 1.82 1.63
7/23/2021 | 19.3 3.4 22.7 9 15 0.79 0.64 164 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

ik ) City of Lee’s Summit
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Figure 5-1:

North Zone Diurnal Pattern
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Figure 5-2:  South Zone Diurnal Pattern
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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.

J . City of Lee’s Summit
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Growth Area

Table 5-3:

Land Use

Max Day Demand (MGD)

Residential

Nonresidential

Population

2025 Demands for Comprehensive Plan Growth Strategy

Residential

Meters
Nonresidential

Growth Area

Land Use

Max Day Demand (MGD)

Population

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 Residential 1 0.44 - 2,405 534 --
Undeveloped Residential 2 0.7 -- 925 565 --
Areas Residential 3 0.02 - 107 193 -
Non- Civic - 0.002 2 - 1
Residential Commercial -- 0.1 m -- 42
Growth in
Undeveloped Mixed Use - 0.18 175 -- 66
Areas 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

Residential

Meters
Nonresidential

Residential \ Nonresidential

Rock Island Activity Center 117 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 m
Longview Activity Center 0.34 0.17 2,000 690 62
Summit Activity Center 0.50 0.25 3,000 1,035 93
Residential Residential 1 213 -- 1,624 2,581 --
Undeveloped Residential 2 0.82 -- 4,471 2,730 --
Areas Residential 3 0.09 - 516 931 -
Civic -- 0.01 8 -- 3
Non-
Residential Commercial == 0.54 538 =T 202
Undeveloped Mixed Use -- 0.85 844 -- 317
Areas -
Office == 0.10 100 -- 38
Large User Industrial 2.0 - --
Subtotal n.5 37,700 14,167
Existing Service Area 23.9 100,300 37,691
Total 35.4 138,000 51,858

3 o
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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.

City of Lee’s Summit
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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

City of Lee’s Summit
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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 11t 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.
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Figure 6-3:  North Zone EPS Calibration at Bowlin Pump Station
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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
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Figure 6-6:

South Zone EPS Calibration at High Service and South Terminal Pump Stations
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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
20.1MGD. 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 3™ 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
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Figure 7-5:  South Terminal System Head Curves
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Review of the system head curves above indicates the existing pump stations are adequately
sized to deliver maximum day demands with sufficient head to meet the level of service
conditions for pressure.

7.2 Water Distribution

Maximum day demands are evaluated in the EPS model to identify high velocity and high
headloss water mains and confirm the demands can be supplied by pumping and supply
facilities and their associated control scheme. The level of service conditions for distribution
system hydraulics includes water main velocity less than 5.0 fps and headloss less than 6 ft
per 1,000 ft of pipe each (24-hr average). Water mains that only exceed the criteria under
peak hour demands are typically not candidates for replacement in distribution systems with
elevated storage, as is the situation in Lee’s Summit, unless tank replenishment during low
demand periods is an issue. The model results identified no high velocity or high headloss in
the distribution system; therefore, no near-term high priority hydraulic water main
improvements are required for this demand condition. The average water main velocity in
the North and South zones is illustrated in Figures 7-6 and 7-7 respectively. The average
headloss per 1,000 ft is illustrated in Figures 7-8 and 7-9 respectively.

7.3 Storage Analysis

The amount of storage required in the distribution system is dependent on multiple factors
related to diurnal usage, fire flow needs, the amount of emergency storage desired by the
City, contractual requirements, and types of storage present such as ground and/or elevated
tanks. Allocations for equalization storage, fire storage, and emergency storage for the
distribution system are quantified to determine the minimum storage requirement and if a
storage surplus or storage deficit exists; these allocations are discussed in further detail
below:
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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

City of Lee’s Summit
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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 7-1and 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

o Effective Storage (MG)
Available
. Max Day (MGD
Facility/Supply Storage ¥ (HGD)
Existing

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 28 26 L&

Total (MG) 14.5 53 5.1 4.3
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Table 7-2:  South Zone Storage Summary

Effective Storage (MG)
5 Available Max Day (MGD)
Facility Storage
o) 07 304
Existing

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 North Zone  South Zone
Fire flow requirement (gpm) 4,000 4,000
Fire 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) 53 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.

City of Lee’s Summit
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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)
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Figure 8-6:  South Zone Pumping Capacity vs Demand (MGD)
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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:

o o O

o

Capacity-Demand
o

(@)
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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 North Zone  South Zone
Fire flow requirement (gpm) 4,000 4,000
Fire Duration (hrs) 4 4

Fire reserve (MG) 1.0 1.0
Equalization Half the average day demand (MG) 0.9 53
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 1.9

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.

City of Lee’s Summit

S .
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Table 8-2: 2040 Storage Analysis

Reserve North Zone  South Zone
Fire flow requirement (gpm) 4,000 4,000
Fire 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.

Increase effective storage in the North zone.
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

City of Lee’s Summit
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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.
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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 Pavement , Other Potential ltems
Miscellaneous )
(omponents Replacement (where applicable)
. Pavement Service
Pipe Repair Connects Vaults
Valves Curb and Gutter Service Lines Boring
s . Pressure . )
Fittings Driveway 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

(IP Trigger Implementation Recommendation Opinion of Probable Cost Subtotal
hydraulic- L .
priority projects $ 5,152,000
2025 development $ 7,149,000
fire flow as funding is available $ 1,997,000
hydraulic- as development occurs and/or
2040 development | with Thoroughfare Master Plan $ 33,208,000 $ 33,208,000
NA small mains | 25 funding is available and orwith | ¢ 5955500 | $ 5880,000
road improvement projects
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

City of Lee’s Summit
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length Diameter Dpinion of Probable (ost

Type  Prorty Project Description

Total (ffy  (im) (omstrction (ontingency  Engineering

SW Pryor Ra between W Longview

5227 20 $ 1255000 § 252000 $225000( § 1,732,000
R and 5W Scherer Rl

5-HD25-1 | Hydraulic 1

N-HD251 |Hydraulic| 2 NE Lakewood Way between NE -\ ooy |43 | ¢ 270000 | § s4000| § 40000 | & 373,000
Bowlin Rd and ME Rainbow Dr,

E Langsford Cr between Milton
Thompsan Ra and Wildflowesr Dr.
S-HD25-Z |Hydraulic| 4 | °FBlusPkwyfrom SE JoelAveeast | 40 | 13 | § 250000 | § 52000| § 47000 | § 258,000
to highway feeder,

MW Colbern Rd between Unity Way

and ME Douglas 5t, to intersection of 5916 12 $ 1065000 | § 213000 | $192.000 | & 1818000

5-HO25-2  |Hydraulic | 3 1410 12 $ 254000 | B BLOOQ | § 45000 | B ZELCCO

S-HO25-4 | Hydraulic 5 S ;
future commercial/industrial collector,
(R
From SE MO-150 north through
S-HO25-5 |Hwdraulic| & development parallel with future 2,092 12 £ Z7e000 [ F 7000 % EB0C0 ([ F 520,000
commercial/industrial collector,
Total $ 5152000
TABLE 9-3
S BURNS IS WATER UTILITIES
c ' 2025
S\ MEDONNELL. LEE'S SUMMIT HYDRAULIC-DEVELOPMENT
CIPs




- . _ Length  Diameter Opinion of Probable Cost
Project Description
P [ Uy i . Total (ft)  (in) Construction Contingency  Engineering Total

$ 252,000| $ 225,000 $ 1,732,000
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Length  Diameter Opinion of Probable Cost
Contingency Engineering Total

fori Project Description
i Type LTI ! . Total (ft) (D] Construction
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length  Diameter Opinion of Probable Cost

fori Project Description
4Py e ey : 4 Total (ft) (in) Construction Contingency Engineering Total
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Opinion of Probable Cost

. L. Length Diameter
aPiD Type Priorit: Project Description . : - —
L Y s . Total (ft) (in) Construction Contingency Engineering Total
S-HD25-3 | Hydraulic SE Blue Pkwy from SE Joel Ave east |, ., $ 259,000 $ 52000| $ 47,000| $ 358000
to highway feeder.
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N ) m length Diameler Opinion of Probable (ost
arm Type  Priorit Project Desc
L= Ly foject Description Total () Gi)  (omstcton  Gontingency  Engineering
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ol : i Llength Diameter Opinion of Probable Cost
oject Description
el e Moy Hojed o Total (ft)  (in) Construction Contingency Engineering Total

From SE MO-150 north through
$-HD25-5 |Hydraulic development parallel with future 2,092 12 $ 376000| % 76,000| % 68000| 3% 520,000

commercial/industrial collector.
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SESMO-150

=]
=4
55
'D_-:
W

LEGEND

= 2025 CIP
——— ADJACENT 2040 CIP

PACKAGE A

S BURNS

WATER UTILITIES
SN\ MSDONNELL. LS CIP: S-HD25-5

LEE'S SUMMIT
NOT TO SCALE SOUTH PRESSURE ZONE




Project Descrigtion length Dameter Dpinion of Probable (ost

Toll () (in) (omstnction  (ontinpency ~ Engineering

On 5W Scherer Ln between 5W Scherer Rd
5-FF25-1 |Fire Flow | and SW Scherer Plkwy, looping SW Scherer [ 520 12 106,000 | B 21,000 | F19,000 [ § 145,000
Fd; new water main
S-FF25-2 |Fire Flow| On PebRlsbrook Droff of the comer of 5 1 5 400 | g | g 448000 | $ 90,000 | § 81000 | § &19.000
Harris Rl and Haines R,
On State Route 7 between Herring Rd and
S-FF25-2 [Fire Flow Cuter Rd E. Looping Quter Ra E and 4,074 12 FOFIIO00 [ 147,000 [ 132,000 | § 1,012,000
Herring Ral.
N-FF25-1 | Fire Flow| D7 Pound by NW Gregory Blvd, NE 884 g | s 150,000 | § 32,000 | $20000 | § 220,000
Strother Rd and Lees Summit Rl
Total $1.997.000
S BURNS IS WATER UTILITIES TABLE 9-4
c "
S\.MSDONNELL. LEE'S SUMMIT 2025 FIRE FLOW CIPS




length  Diameter Opinion of Probable Cost

ario Projed Desaiption
d 3 Total (ft) (in) Construdion (ontingency ~ Engineering
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) N length  Dameter Oninion of Probable (ost
P Desc|
roject Description Toll@ G (ostnclion (onfingercy  Engineering
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; . length  Dameter Opinion of Probable (ost
slema i Tolal ()  (ostction  Cortingency  Engincering. Total
etween Herring Rd and
Ring ter Rd E and 2 uls 30 1,012,000
Herring Fd.

On State Route

Fire Flow Outer Rd E.
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length  Dameter Opimon of Probable (ost
(ontinpency  Engineening

Project Destription Tl G  Comstrction

F29.000

159,000 [ & 32

Fire Flow
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S BURNS WATER UTILITIES
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. L Length  Diameter inion ofProbablaCost
apPID Type Projoct Desription L . [II .
Tod () (n) Construction (ontingency Engineering Tota
Between SW Scherer Plowy and SW
S5-HD4O-1 | Hydraulic Sampson Rd along future residential 8,480 12 b 1526000 § 306,000 | b 275000 | §F 2107000
collectaor.
S-HDA0-2 |Hyeralic | G etween Ouber Belt Rd and SWHKIne 5 570 15 g 490,000 | § 100,000 | § 90,000 § 689,000
Ave along future residential collector.
Eetween Outer Belt Rd and 155th St
. } . |aleng future residential collector; and Gn _ . _ .
S-HD40-3 | Hydraulic 155th St from Meadow Brook Ct west to 5,964 12 1074000 [ § 216,000 § 193000 § 1483000
future residential collector.
S-HD40-4 | Hydraulic | Between SW Pryor Rd and SWWard Rd | geng | 12 | § 992,000 | $ 195,000 | § 179.000| § 1369000
along future minor arterial road.
SW Stuart Rd between SW Ward Rd
. y . and SW Jefferson St; north on S3'W o ~ =
S-HD4O-5 | Hydraulic Jeffercon St between SW Stuart Rd and 8,501 12 1,529,000 306,000 275,000 210,000
railway. (no RREX)
Eetween 5W Hoolk Rd and 5W Stuart
5-HD4O-6 | Hydraulic | Rd along future commercial/incustrial | 4,049 12 $ 729,000 | § 146,000 | § 13,000 § 1006000
collectar.
On SW Hook Rd between elevated tank 6121 24
S-HD40-7 | Hydraulic | and Highway 291 and alonag 5 MG-291 b 2413000 b 483000 | § 435000 [ & 333,000
near SW Market 5t (HWX) 1,256 &
484 12
On 5 MO-291 from 5W Market 5t north
S-HD40-8 | Hydraulic towards SWH Rad to Highway 2,098 12 $ 77000 % TEO0O| % EBBOODD | B 21000
crossing.
Eetween 5E MO-150 and 5E Hackamore
S-HDA40-9  [Hydraulic | Dr along future cormmercial /industrial 2632 12 $ 474000 % 95000 & BL000( § 654,000
and resicential collector,
Between E Outer Rd and SE Doc Henry
S-HD40-10 | Hydraulic | Rd along future commercial/industrial 4,066 12 b TR2000 | b 4T000 5 13000 §F 1010000
collectaor.
Between 5E MO-150 north then east to E
S-HO4O-11 | Hydraulic Outer Rd/5 MO-291 aleng future 5,341 12 $ 142,000 | § 229,000 | § 207,000 § 1578000
commercial/industrial collector.
Bewteen 5 MO-291 and N/SE Ranson Rd
S-HDAD-12 | Hydraulic in line with Browing Rd along future 5,468 12 FOLIEE000 | b 233000 | § 210,000 | B 2303000
major arterial road (RRX).
55N 12
SE Hamblen Rd between Resource
S-HDA0-13 |Hyeraulic | FecoveryPark o Hamblen 5 112,000 | § 224,000 | § 202,000 | § 1756000
Red/intersection of future major arterial 6Bl 1
road (REX). - 7
On 5E Cldham Flewy from SE Princeton
i do B to o
S-HD40-14 |Hydraulic | D ane on B US-50 to Smart Rd, 8203 | 12 | $1584.000 | § 316,000| § 285000 | § 2185000
connected by future commercial
industrial collectar.
On E US-50 northside feeder from Milton
) } . Thompson Rd to highway crossing of E | | o5 - con
S-HD40-15 | Hydraulic US Highway 50 near State Route 7 8,957 12 B OLE12,000 [ § 322000 §290,000 [ b 2628000
(HWX ).
. - } . On MWW Clifford Rd between View High = .
S-HDA0-16 | Hydraulic Dr and Noland Rel (RRX). 5841 12 FOLOSLOCO [ F ZN000| § 182,000 [ § 1451000
S-HDA0-17 |Hydrautic | O MW Quarry Park Rd between NW | g o0 | 5 | g gaa000 | ¢ 168,000 | 151000 & 1163000
Pryor Rd and Moland Rd.
S-HDA0-18 [ Hydraulic On E B3ra St to Lee's Summit Rd. 4,912 12 F BB4000 | F 177000 F 159000 F 1220000
ME Strother Rd between NE
Independence Ave and ME Todd George
S-HDA0-19 | Hydraulic | Pkwy. Under Highway 470 (HWX); And | 12,402 12 § 2232000 | § 446,000 | $ 402,000 | § 3363000
on NE Todd George Pkwy frem NE
Strother Rd to NE Colbern Rd.
N-HD40-1 | Hydraulic e Plwy NE Strother R | cos | | 5 929000 | § 185000 § 167,000| $ 1281000
ads Chapel Rd.
Total $33208,000
TABLE 9-5
3 WATER UTILITIES
NvebonneLe |[M LEE's summiT 2040
HYDRAULIC-DEVELOPMENT
CIPs




Opinion of Probable Cost

Llength  Diameter
Engineering

Project Descripti
Type roject Description Total () (n)  Construction Contingency

Between SW Scherer Pkwy and SW ‘
Sampson Rd along future residential 8,480 12 $ 1,526,000 ‘ $ 306,000 ‘ $ 275,000 | $ 2,107,000

Hydraulic
collector.
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Length  Diameter Opinion of Probable Cost

(4 4)) Type Project Description
» Tofal ()  (in) Construction Contingency Engineering
s anAney |yl | DewsEn QuierBelt Rdand SW HING. | ouqy 499,000| $ 100,000| $§ 90,000 ] $ 689,000
Ave along future residential collector.
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4 s length  Diameter Opinion of Probable Cost
(PID Type Project Description
L o p Total (f)  (in) Construction Contingency Engineering

Between Outer Belt Rd and 155th St
. |along future residential collector; and On
- i / )
S-HR40-5. | Fydraulic 155th St from Meadow Brook Ct west to =964 $ '1074.000) $ . 218,000, $
future residential collector.

193,000 | $ 1,483,000
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Opinion of Probable Cost

length  Diameter
(P ID Type Project Description
» Total (ft) (in) Construction Contingency Engineering
S-HD40-4 |Hydraulic |Between SW Pryor Rd and SW Ward Rd| g 559 992,000 | $ 198,000 | $ 179,000 $ 1,369,000
along future minor arterial road.
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Opinion of Probable Cost

Llength  Diameter
Contingency Engineering Total

(P ID Type Project Description
4 y y Total (ft) (in) Construction
SW Stuart Rd between SW Ward Rd
o and SW Jefferson St; north on SW
SHRAGS | Hydranlic Jefferson St between SW Stuart Rd and 8501
railway. (no RRX)

1,529,000 306,000 275,000 2,110,000
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Opinion of Probable Cost

. _— Length  Diameter
(P ID Type Project Description J . . . .
Total (ft) (in) Construction Contingency Engineering Total
Between SW Hook Rd and SW Stuart Rd
S-HD40-6 |Hydraulic along future commercial/industrial 4,049 12 $ 729,000 $ 146,000| $ 131,000 | $ 1,006,000
collector.
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Longth Diameter Opinion ofProbahle Cost

T Project Desoripti
e . 1A (in) Construction Confingency Enginearing
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. . Length  Diameter Opinion ofProbabla Cost
Tima Projoct Dastription Totd(ft) (in) Construction (ontingency Enginearing
2 SW Market St north
R to Highway
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Project Description Llength  Diameter Opinion of Probable Cost
i Total (ft)  (in) Construction (ontingency ~ Engineering

Between SE MO-150 and SE Hackamore ‘ \
Dr along future commercial/industrial | 2,632 12 $ 474000 $ 95000 ‘ $ 85000 i $ 654,000

S-HD40-9 |Hydraulic
and residential collector.
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Length  Diameter Opinion of Probahle Cost

(P ID Project Description . : i
Total (ft)  (im) Construction Contingency Engineering

Between E Outer Rd and SE Doc Henry

Rd along future commercial/industrial | 4,066 12 $ 732000 $ 147,000 $ 131,000 | $ 1,010,000

5-HD40-10 | Hydraulic
collector.
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length  Diameter Opinion of Probable Cost

aPID T Project Description
L ! . Tokl() (in)  Consruction  Contingency  Engineering

Between SE MO-150 north then east to E
S-HD40-11 | Hydraulic Quter Rd/S MO-291 along future 6,341 12 $ 1,142,000 $ 229,000 $ 207,000| $ 1,578,000
commercial/industrial collector.

siMo-29,

Shamreck Hills

GoltCourse

Hamblen.Rd

SiM0D-291

(Curtis;0 .8

-

s EaOutersRq

Model D  }
| P2097 |
| Gambrell'5t
| pam [§

| P2469 |

| 2123 |

| 2125 |

{ LEGEND
rm===C|P

ADJACENT 40 CIP
~ADJACENT 25 CIP

17thiAve.N
Harris Dr,

SE. NT»O-15|G b
WiMain.st!

SSEiOUtenRd:

PACKAGE C

SN BURNS WATER UTILITIES )
N McDONNELL. |5 LEE'S SUMMIT CIP: S-HD40-11

NOT TO SCALE SOUTH PRESSURE ZONE




Length Diamater Opinion ofProbahle Cost

Tima Project Desaiption Toa(ft) (n) (onstruction (ontingency Enginearing
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Longth  Diamator Opinion ofProbable Cost

1 Project Descripti
you 0j iption Tod(®)  Gn) Construction Contingency  Enginesting
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Broect Deadiotion Llength  Diameter Opinion of Probable Cost
: y Total (ft)  (in) Construction Contingency Engineering Total

Type
On SE Oldham Pkwy from SE Princeton
SHTAGF | Hydraufie] - Prand on ELUS=30 tosinart R, 8,803 $ 1,584,000 | $ 316,000 $ 285000| $ 2185000
| connected by future commercial
industrial collector.

3
i Ny

'SE .T;Jpaz D

FSEISthiSh s

ISE Battery: Drids | |

oh L”.-....

j © IS SE S i L T
Shenandoah Dr 2 {
f ; SEs Sl'lenzum':;| e
R ; anﬂ :

.;,'E Krfnuﬁ}“‘

. " +
S E.US Hi hw P ST STHI0 hw 1y 15 s s s T
2= S = ‘E\US Highway.50. — c'USiHighwayI548
: R~ —

A

RN IE
! : .
TthSTatartia ol

Smart-Rd

R g
Ao
SELPrinces

Model ID

LEGEND

Lm===CIP B
——2025CIP PACKAGE C

SN BURNS WATER UTILITIES _
“\.MSDONNELL. LEE'S SUMMIT CIP: S-HD40-14
NOTTO SEALE SOUTH PRESSURE ZONE




length  Diameter Opinion of Probable Cost

1) Project Descripti
i Total(®) Gn)  Constuction Contingency Engineeting

'On E US-50 northside feeder from Milton
.| Thompson Rd to highway crossing of E
- - ‘ 9
S-HD40-15 | Hydraulic US Highway 50 near Staté Route 7 8,957 $ 1612000 $
(HWX).

322,000 | $ 290,000 | $ 2,628,000
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ElJS-50 =0
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Model ID

}

SiHarris-Rd

P2439
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PACKAGE C
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Length Diameter Opinion of Probable Cost

Project Description
; y Total (ft)  (in) Construction Contingency Engineering

S-HD40-16 | Hydraulic

On NW Clifford Rd between View High

9 A ; ;
Dr and Noland Rd (RRX). ¥ 189000 ¥ 1451000

s~E'Bannister ﬁit_ﬂ-—

i

Little-Blue Trace
FPark

RAILROAD DOES
NOT EXIST

NW.Clitford Ry

LEGEND
1= m==CIP
——ADJACENT CIP

PACKAGE C

SN BURNS WATER UTILITIES _
S\.MSDONNELL. LEE'S SUMMIT CIP: S-HD40-16

NOT TO SCALE SOUTH PRESSURE ZONE




Opinion of Probable Cost
Total

(pip Typ
n NW Quarry Park Rd between NW
-~

¢ i length  Diameter
e Project Desription i ; 3 S
Total (ft)  (in) Construction Contingency Engineering
. (o] .
S-HD40-17 | Hydraulic Pryor Rd and Noland Rd. 4,689 $ 844000| % 168000| % 151,000| $ 1163000
] ..i - \ o 1 < -
o o

]

Model ID

rl
| poes |
[ pad0s |
. 2ZEE

LEGEND
1= ===ClP
——ADJACENT CIP

NWiPryor Re

PACKAGE C

NWIChipmanRd= :
WATER UTILITIES CIP: S-HD40-17

S BURNS
N MeDoNNELL [IS] LEE'S suMMIT
SOUTH PRESSURE ZONE
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. - Length  Diameter Opinion of Probable Cost
aprip 1 Project D t
Yoe rojecbesdiption Total (ft)  (in) Construction Contingency Engineering Total

S-HD40-18 | Hydraulic On E 83rd St to Lee’s Summit Rd. 4,913 $ 884000 $ 177,000| $ 159,000| $ 1,220,000

NW-.Gregory:Blvd

E:85th:st

5!

(& i

Model ID

| 2375 |
__p2377 |

LEGEND
imm==ClP
——ADJACENT CIP

E:DouglasiSt.

PACKAGE C

SN BURNS WATER UTILITIES )
\\MCDONNELL. LEE'S SUMMIT CIP: S-HD40-18

NOT TO SCALE SOUTH PRESSURE ZONE




: i léngﬂi Diameter
(P ID Type Project Description Total () (i)

NE Strother Rd between NE
Independence Ave and NE Todd George
S-HD40-19 Hydraulic| Pkwy. Under Highway 470 (HWX); And
on NE Todd George Pkwy from NE
Strother Rd to NE Colbern Rd.

~ Opinion of Probable Cost
Construction Contingency Engineering

$ 2,232,000  $ 446,000 | $ 402,000 | % 3,363,000

f
i, o
NEIStiGUeRGS INEStiomenRa

:E.‘I

&
*q .
i

:”T:E
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NEfIonessindustrialyD e

JACK & BORE
HIGHWAY
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l 4
=

]

Leinweber-Rd

Model ID

h=l
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(44
L
z

LEGEND _-_C_olb,ern,__R;J NE Colbern:Rd
vm===CIP x| Tl
——ADJACENT CIP

issouriiRds " T : L
Mizgou s | & BURNS
SN\.MSDONNELL.

NOT TO SCALE
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e
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PACKAGE C
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Opinion of Probable Cost

length  Diameter
Contingency Engineering Tofal

Type Project Description . -
L Towl(f) (n) Construcion
NE Todd George Pkwy NE Strother Rd to | o, | 15 | ¢ 929000|$ 185000| $ 167.000| $ 1281000

Hydraulic NE Woods Chapel Rd.

NE<Old - m-291 H';'-‘Y

o 3
Sne HiiDy

R
NE.Woods:Ehapel:Rd !
S NE:WoodsiChape iRy

;T 8

I
(=]
3
a
c
=
]
a4
L
4

Model ID

pP2433
P2385
pP2387

el P2383 /
PRESSURE

ZONE
BOUNDARY

LEGEND
1mm==CIP - 4
——ADJACENT CIP : NORTH

| PRESSURE

PRESSURE
ZONE

PACKAGE C

WATER UTILITIES CIP: N-HD40-1

S BURNS
S\\.MSDONNELL. LEE'S SUMMIT
NORTH PRESSURE ZONE
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w0 Model D — Dameter : I;hlmun of Fmtﬂhh_[nst_

(im (omstnuction (ontinpency Engineering
5125 55 B b 10,000 | & 2000 [ % 2000 | % 14,000
M-5M-1 ==l 42 B b 7000 [ § 1000 | b 1000 | b 9,000
229 401 B b J2000 [ % 14,000 | & 12000 | b 99,000
199 25 =] b 54,000 | b 12000 | % 12,000 % 59,000
P775 B =] b 57000 [ % No000 [ % 10,000 | % FB,000
M-50M-2 155 252 2 E L3000 |k 12000 | % Nooo | b 87,000
el 234 B b 0,000 | % 12,000 | % Nooo | b B3000
153 520 B b N2,000 | b 22000 | b 20000 | % 154,000
5-5M-1 9 128 8 b 23000 | b Eooo [ % 4,000 | % 2,000
125 214 B b 3B000 | b 8,000 [ % 000 [ % 53,000
92 569 B b 102,000 [ § 20000 |6 15000 | 5 140,000
128 1249 B B 225000 [ & 45000 | b 41,000 | F AN,000
5.5M-2 1021 487 B b BE.000 | b 18,000 | & 16,000 | F 122,000
102 946 =] b 170,000 | & 24000 | % 000 | F 235000
a7 554 =] 100,000 [ § 20000 | % 18,000 | % 128,000
(=] 8 2 E 57000 [ § Nnooo [ F 10,000 | % JB8,000
101 286 B b 5,000 | & 10,000 | % 9,000 | % F0,000
12 124 B b 2200016 4,000 [ F 4,000 | % 20,000
111 570 B b 157,000 | & 000 | b 28000 | b 216,000
94 726 B b 131,000 | & 260000 | 6 24000 | b 181,000
Ell 228 =] b 41,000 | & 8000 [ % FOO0 | % 56,000
87 202 =] b 144,000 [ & 29000 | 26,000 | b 199,000
5-5M-3 26 414 2 E J5000 [ § 15000 | & 4000 | F 104000
=] 588 B b 106,000 [ § 21,000 1% 19000 | % 146,000
F1291 226 B b 59000 | b 12000 | % Nooo | % 52,000
55 402 B b J2000 % 14,000 | & 12000 | b 99,000
F10ES Q5 B b 17,000 | & 000 [ F 3000 | % 23000
79 4035 B b JI000 [ & 15000 | & 15000 | b 101,000
10 114 =] b 21,000 | b 4000 [ % 4,000 | % 29000
= 54 8 b N&, 000 | & 23000 |k 21000 | F 160,000
73 204 2 b EEQ00 [ | Nnooo [ F 10,000 | % J6,000
Fle9 204 B b EEQ00 [ § Nnooo [ F 10,000 | % 76,000
5-5M-4 72 52 B b 5,000 [ § 1000 | b 1000 | b 5,000
F10ES [ B b No,ooo | b 220001k 20000 | b 152,000
F10EZE 522 B b 96,000 | b 19,000 | & 17000 |6 132,000
43 509 =] b 92,000 | & 18,000 | % 17000 | 127000

50 86 4 Existing Railroad Crossing
108 498 2 E Q0,000 | b 12,000 | % 16,000 | % 124,000
105 525 B b 95000 | b 19,000 | % 17000 | 121,000
o2 544 B b 98,000 | b 20000 | % 12,000 | % 136,000
5.SM-5 G 497 B b 89,000 | b 18,000 | &% 16,000 | § 123,000
P277 702 B b 126,000 [ & 25000 |k 23000 | b 174,000
5476 44 =] b 5,000 [ & 2000 [ % 2000 | % 12,000
48 71 =] b 7,000 | & 12,000 | % 12,000 | % 92,000
F27a =10 2 E 92,000 |k 12,000 | % 17000 | % 127,000
1= 423 B b Je,000 | b 15000 | § 14,000 | % 105,000
121 234 B b G0,000 | b 12000 | % Nooo | % 83000
127 762 B b 127,000 | & 27000 |1k 25000 | b 189,000
S.SM-6 EEG4 279 B b 50000 |6 10,000 | § 9,000 | % 59,000
EELET 502 B B 108,000 [ & 22000 |1k 20000 | b 150,000
EEGi i1 =] b L5000 | 6 12000 | % 12,000 | % Q0,000
115 271 8 b 49000 | & 10,000 | % 9,000 | % 58,000
& 550 2 b N7,000 | & 22000 |k 21,000 | % 161,000
o SM-F 109 411 B b 4000 | b 15000 | § 12000 | b 102,000
SeE7 248 B b 3000 | b 12000 | & Nooo | % 57,000
5-5M-8 15 274 8 b 49000 | b 10,000 | % 9,000 | b 58,000
Total $ 5EE0.000

Maotes
1. Small main replacement represent looped 4-inch diameter pipes in the distribution system with an 8-inch pipe.
TABLE 9-6
S BURNS WATER UTILITIES

N\.MSDONNELL.

LS
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SMALL MAIN REPLACEMENT

CIPs




Diameter Opinion of Probable Cost
(4] Model ID Length (ft
ode gth () (in) Construction Contingency Engineering

6125 56 | 8 [s
N-SM-1 P81l 42 | 8 |53 7,000 | $ 1,000
229 | 401 | 8 |$ 72000]% 14000
o | i by | [ .
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Model ID Length () DIHI.IIEIEI ' ppmmn of Probable Fost '
(in) (Construction (Contingency Engineering Total
199 | 36 | 8 |$ 64000|$ 13000 | $ 12,000 |$ 89,000 |
. P775 | 35 | 8 |$ 57000]$% 1000 $ 10,000 |$ 78000 |
N-sM-2 | 165 | 352 | 8 |$ 63000[$ 13000 |$ 1000 |$ 87000
P71 | 334 | 8 |$ 60000|$ 12000 |$  1000[$ 83000 |
| 153 | 620 | 8 |$ 112000]/$ 22000 $ 20000]$ 154,000 |

-
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2
=

NE:Channel.Dr..*»
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Diameter Opinion of Probable Cost
Length (i
CL Wi ength (1) (in) Construction Contingency Engineering Total
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Diameter Opinion of Probable Cost
ar o Model ID Length (ft
oce ath () (in) Construction Contingency Engineering Total

T3 | o4 & % 380005  8000($  7000]S 53000

T 9 | %9 | & [$ 102000]5 20000 ]$ 18000 190000

@8 | 49 | & % 2250005 45000 ]$ 41000 ]S 31000

ozt | 487 | & %  88000|S 18000 |$ 16000 ]S 122000
S-SM-2

oz | 946 | 8 s 10,0005  34000]$ 51000
&[5 1000005 20000 $ 18000
& |5 5/000[5  1000|$ 10000 ]S 78000
s | 10,000

John' Knox
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Diameter Opinion of Probable Cost
arip Model ID Length (ft
oce ALY (im) (Construction (0ntingen(v Engineering Total

W2 |4 | e | 22000|$ 40005 4000 $ 30,000
T [ 8/ | & |5 17000 31000 |5 28,000 |5 216,000

e 7| 5 s 15000 § 36000|§ 24000 s 1000
o1 | 2 | & [s 41000 8 80005 _ 7,000 $ 56000
&7 | 802 | & |5 140005 25,000 |5 26,000 199,000
ssu3 s | a4 | s |5 75000 s 1©000|s 14000 5 04000
T84 | e | & |5 1060005 21000 |5 15,000 |5 146,000
—_Posi s | s |s sa000(s  poools 1000 s 52000
8 | 402 | 8 |5 72000 5 0005 15000 $ 99,000
—Foms s | 5 5 17000 8 50005 5000 S 25000
__ |z s s _7soools _oools _tioools oioos
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Diameter Opinion of Probable Cost

ap o Model ID Length (ft . : . ..
ath () (in) Construction Contingency Engineering Total

100 4,000 29,000

P167 23,000 160,000

$ 76,000

32

304 11,000 | $ 10,000 76,000
1,000 | $ 1,000 8,000

1,000
304 |

32|

613 22,000 152,000

73
P169
72
P1085
P1083
43
50

19,000 | $ 17,000 132,000
18,000 | $ 17,000 127,000
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Opinion of Probable Cost

aPID Model ID length () Dameter
(in) Construction Contingency Engineering Total
- 124,000
105 525 , 19,000 131,000
98,000 136,000
, 123,000
126,000 174,000
. , 2,000 12,000
92,000

12,00
17,000 127,000
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Diamater Opinion of Probable Cost

(aPiD Model ID Length (it) (i
Construction Contingency Engineering Total
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Diameter Opinion of Probable Cost

(PID Model ID Length (it) (in)
Construction (Contingency Engineering Total
ceMo 109 | 4n | 8 [$ 74000]$% 15000 |$ 13000 [$ 102,000 |
5667 | 348 | 8 |$ 63000|% 13000 |$ 1,000 $ 87,000 |

Eilangsfond:Rd

T

Langsford Flaza
Park

SEiCrestwood St

SE:Noeleen Lin
SE.Wingate®st
SE Circleviewinr

SECountryii'n

SE{Brentwood.Dr,
SE«ColonysDr:

&
zx‘&\

X

“SE-Claremont St?

SEWingate 5t
SE-Annette St

SEs5thySt

SEsbth Ter

-t
=
=
=
=)
ud
e
v

.{1;‘-
)
2
" -‘F&.

o
(=]

O
e

SESEthish
S ETthLg

A
“a
Ly
]
»
<
L

SE 7ith Ter

SE Long Pl

SEiClaremont.St
SEIL ountry'l'n

LEGEND i L v
— SMALL MAIN CIP R

PACKAGE D

WATER UTILITIES CIP: S-SM-7

o
S BURNS
5] LEE'S suMMIT

N\\.MCDONNELL.
NORTH PRESSURE ZONE

NOT TO SCALE




Diameter Opinion of Probable Cost

apPip Model ID Length (ft) (in)
(Construction (Contingency Engineering Total
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APPENDIX A FACILITY CONTROL SCHEME



BOWLIN PUMP STATION 7/15/22 TS

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.

e See Water Pump Control section.

e See Tower / Reservoir level section for reservoir level override instruction.
» See valve section for valve operation instruction.
e See Set Point Modification section.

e 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. 2.5MGD 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

Bowlin Pump Station
Maybrook Flow ROGRTempe I 4801 NE Maybrook Road Rainfall

|'~| @ Chiorine Chiorine " . Today
22moL | e

| |ﬁ|ﬁ}.l -

Maybrook 16" —
_ Volume i EXTE
!

#OZ B3N

-
Woods Chapel
£
m 7 feet Velle Flow
0.2 et 2931 gpm
55MG %
Pump 3
R —
R B MO
Fill Valve Q R] III.!
— 0
d

<k (oo
& ‘Woods Chapel Pressure |E 16 hopen
1 Leinwebser Pressure & 2 From Indﬁpund«ﬂce 80 deg.F

—
() Woods Chapel Level

l ‘ Pump 1 Valve

\

i

L

ToWoods Chaps!
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BOWLIN PUMP STATION 7/15/22 TS

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 3is 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

Bowlin Pump Station Setpoints

Level Control Setpoints Pressure Alarm Setpoints Pump Cutout/Restore Setpoints

Tower Level: 149.7 feet

‘Walve Close Level: 120.0 feet
Valve Open Level: I 120.0 feet |I

Lead Stop Level;

East Discharge High: 200 psi P1IP2 Low Suction Restore: 100.0 psi

East Discharge Loww: 0 psi P1/P2 Low Suction Cutout: 80.0 psi

West Discharge High: 200 psi P1r/P2 High Discharge Cutout; 200.0 psi

West Discharge Low: P1/P2 High Discharge Restore: 170.0 psi

Bowlin Suction High: 200 psi P3 Low Suction Restore: 3.0 psi
Lead Start Level: 149.5 feet
Bowilin Suction Loww: 0 psi P3 Low Suction Cutout: 0.1 psi

Lag Stop Level:

Maybrook Suction High: P3 High Discharge Cutout: 180.0 psi

149.5 feet

140.0 feet
138.5 lfeet

Lag Start Level

Maybrook Suction Low: P3 High Discharge Restore: 150.0 psi

Pump 3 Stop Level
Velie Suction High:
Pump 3 Start Level

elle Suetion Low: Bowlin Tank Flll Valve

147.0 feet

150.0 feet Valve Close Level: 0.0 feet
149.0 feet High Alarm Level: 40.0 feet

Pump Min. Speed at Tank Level:

P Max. Speed at
ump Max. Speed a Valve Open Level: 0.0 feet

Lakewood Valve
Full Close Level

Lakewood Valve
Full Open Level

]
:

Example 2 - displays the set points window when Setpoints box is clicked.
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BOWLIN PUMP STATION 7/15/22 TS

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.
i. Power for Pump 3 VFD is turned off.
iii. Bowlin Tank fill valve Open/Close levels are set to O ft. (example 2)
v. Facility valve 409 is closed. This valve is in the yard next to fill valve vault. (example 3)
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BOWLIN PUMP STATION 7/15/22 TS

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

Bowlin Pump Control
@ Woods Chapel Level

i1 Woods Chapel Pressure

) Leinweber Pressure

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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BOWLIN PUMP STATION 7/15/22 TS
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

Bowlin Pump Control Bowlin Pump Control
() Woods Chapel Level ) Woods Chapel Level

% Woods Chapel Pressure i Woods Chapel Pressure
(1 Leirmweber Pressure @ Leinweber Pressure

Adjustments Needed:
1. Lakewood - valve must be in the remote (R) auto (A) settings.

2. Bowlin:
Bowlin pump information

% hz rpm
100 50 1775

75 51.2 1518

50 42.5 1262

25 33.7 1006

0 25 750

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
Pressure Mode Setpoint Pressure Mode Setpoint
System Target Pressure: System Target Pressure:

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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BOWLIN PUMP STATION

Example 7

ADIMImAnd

Walve Posilion. 14.0 % open

Example 8

0.00 hours

Hand Speed: 25 %

Close Window I Edit

Close Window | Canfig

Example 9

CLOSEDN FAIL

Oe®

an Comimand

Valve Position: 1.3 % open

Close Window | Config|

7/15/22 TS
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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BOWILIN PUMP STATION 7/15/22 TS
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

Water Totals

Morth Side Control

South Side Control

When the “North Side Control” box is clicked this SCADA screen will present. (example 11)
Example 11

Water Distribution System - North Side Woods Chapel Tawer
Independence Supply Maybraok 16" Line E

Velie Road
Kansas City Supply ) 1098 HGL
Velie Road 20" Line

3756 gpm
I i
.1 feet
—>

oy |
System Pressure

Lakewood Valve 632 psi

Lakewood Boulevard

-
[ Bowlin Pump Control
i Woods Chapel Level A
| 81 % open | () Wouds Chapel Pressure Status: OFF Upstream Downstream
81% open Q P m

() Leimweber Pressure : : . ;
} High Demand Mode will close Leinweber Valve and
open Lakewood Valve to the High Demand Position setpoint,
Leinweber Valve Auto Command: R ) Lakewood Valve High Demand Position:
T8 psi 662 gpm 62 psi
N Bowlin Pump Aute Command: 100% High Demand Mode On at; EERF dul
wood Valve Desired Position: High Demand Mode Off at:
m 1706 gom ] 697 HL Lakewoor esired Position: JERIEETICL q n Off at: R

Lakeygod Valve Actual Command: [EERETCN
Lakewood-Gregory

Pressurs Mods Setpoint
SnTugePussire| 660051 |

Gregory Boulsvard
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BOWLIN PUMP STATION 7/15/22 TS
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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BOWLIN PUMP STATION 7/15/22 TS

To place the North System back in Woods Chapel Level Mode — Woods Chapel Tower must be storing water!

At Woods Chapel - Slowly open Woods Chapel valve to 25%.

At Leinweber - Slowly set the Leinweber valve to 8%.

At Woods Chapel — Slowly open Woods Chapel valve to 100%

At Bowlin - Click the Woods Chapel Level circle. (example 4)

The North system is now being controlled by Woods Chapel Tower level.

ounkeNPRE
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LAKEWOOD VALVE OPERATION 7/15/22 TS

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.
e 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

LakERnadvaive Bowlin Pump Control
® Woods Chapel Level
1 Woods Chapel Pressure

() Leinweber Pressure

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

Level Control Setpoints

Towvwer Lewel:

Walwve Close Lewel:
Walve Opers Lewvel:
Lead Stop Lewel:

Lead Start Lewel:

Lag Stop L ewel:

Lag Start Lewel:

Pump 3 Stop Lewvel:

Pump 3 Start Lewvel:

Pump Min. Specd at:

Pump Max. Spead at:

Lakewood Wwalve
Full Close Lewvel:

Lak ewroodd wWalwe
Full Opern Lewel:

143.9 feet

120.0 feet
120.0 feet

15F .0 feet
151.8 freet

157 .0 Ffeet
151.8 feet

140.0 feet
138.5 feet

149.5 feet
147 .0 feet

150.0 Ffeet
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LAKEWOOD VALVE OPERATION 7/15/22 TS

Automatic valve operation - Woods Chapel Pressure (example 4) or Leinweber Pressure Mode.

(example 4/A)

Example 4 Example 4/A
Bowlin Pump Control Bowlin Pump Control
1 Woods Chapel Level 1 Woods Chapel Level
i “Woods Chapel Pressure i3 Woods Chapel Pressure
(1 Leinweber Pressure (@ Leinweber Pressure

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)

High Demand Mode
Status: OFF

High Dermand Mode will close Leinweber Valve and
open Lakewood Valve to the High Demand Position setpoint,

Lakewood Valve High Demand Position:
High Dermand Mode On at: 1400 rpm
High Dermand Mode OFf at: 200 rpm

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.

Page 2 of 2



Woods Chapel Tower 7/15/22 TS
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.
e See Valve section for valve operation instruction.

e See Set Point Modification section.

e See Gregory Blvd. section.

e See Lakewood Blvd. section.

e 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)

Bowlin Pump Control
e Woods Chapel Level
i Woods Chapel Pressure

Example 1 (control at Bowlin Pump station screen)

) Leinweber Pressure

Example 2

Woods Chapel Tower
4001 NE Lakewood Way

Volume

! 2.23 MG

Alarm Level Sempoints

[ 2148.6 feet High Alsrm Level:

Tuwer Level Low atarm Level! IR0

ml‘- 140.6 fest
64.0 psi e

FllvDrain Valve

a

[
—_— e — Auto Position

700 5 opan
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Woods Chapel Tower 7/15/22 TS

Example 2 - displays the following:

1.

ok wn

The Fill/Drain valve 100% open in remote (R) and open (0) setting. This setting inhibits SCADA
automation.

The graph on the left displays a 4-hour level and pressure trends.

The Chlorine reading of the water in the tower. 2.09 mg/I.

High- and low-level alarm set points. 153.5 ft. and 139.0 ft.

Auto Close level 160 ft. (this setting prevents closure of valve)

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
Bowlin Pump Control Bowlin Pump Control
(1 Woods Chapel Level 1 WAroods Chapel Level
i Woods Chapel Pressure i Wifoods Chapel Pressure
1 Leinvweber Pressure i Leimavreber Pressure
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Woods Chapel Tower 7/15/22 TS

e 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.

e 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.

e See Bowlin Pump Station documentation Woods Chapel Pressure or Leinweber Pressure mode
pages 5-8 before selecting pressure mode settings.

Example 4

Water Distribution System - North Side Woods Chapel Tower

Independence Supply Maybrook 16" Line
_iwaps |

Mo [ Velie Road

R ] 18.9ps!
Kansas City Supply ﬁ 1098 HGL

Lakewaod Boulevard Velie Road 20" Line

94.0psi [ 791 gpm B 89.6 psi
»
1009 HGL 1005 HGL

Lakewood Valve

=
r 1 A Bowlin Pump Control
(L] # Vioods ChapelLevel High Demand Mods Leinweber
3% open ) Woods Chiapsl Pressure Status: OFF Upsiream Downstream
O Loiwoba Prassure High Dernand Mode will close Leinweber Valve and
upen Lakewood Valve to the High Demand Position setpoint, 1059 HGL [ 7% Open m
Lelnweber Valve Auto Command: Lakewood Valve Hlgh Demand Posilon:
[ 7apsi W oo2gpm [ 62psi |
= sawin purp Auto Commmanc: IR High Demand Mode On a
ve Desired Position: H |
m 1706 gpm [l 987 HoL Lakewood Valve Desired Position: JRIFETT) gh Demand Mode Off at m

Lakewgod Valve Actual Command: [T
Lakewood-Gregory

Friai Yera oo
synTugtpssan | 0751 |

Gragory Boulavard

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)
e 61 psifor Leinweber Pressure mode (61 x 2.31 + 13.1= 154 ft. in Woods Chapel Tower)
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HIGH SERVICE PUMPING STATION 7/21/22 TS

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.

e See Water Pump Control section.

» See Tower / Reservoir level section for reservoir level override instruction.
e See valve section for valve operation instruction

e See Backup Generator section.

e 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

High Service & South Terminal
Ya hz rgm
100 60 1800
75 55 1650
50 50 1500
25 45 1350
o 40 1200

(This area intentionally left blank)
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HIGH SERVICE PUMPING STATION 7/21/22 TS

Example 1

Ralnfall High Service PS & Reservoirs

| 0.00inches | 701 & 801 NW Main Street
Today RIS ; 5.5 MG Reservoir

CCLETN 0000 in.

5.5MG Volume
4.0 MG Underground Reservoir
EastValve

-
" | I ﬂ
L —|

- l'} South Vaive
-
Il

A

North Flow Meter I
Cotoseniee W T | ToSmie J
Pump Station
LY 620 NE Douglas Street
Pump1 Pump2 Pump3 Total
= = = South Flow Meter System Flow

South Header Pressure
63.7 psi

Ranson Tower

Generator
[ 16046

ELTH N
Example 1 - displays the follow:

The 2 grids display 4-hour level trends for each reservoir.
Reservoir levels

Clearwell level

The backup generator is not running. (grey)

Pumps 1 and 2 are in remote (R) and auto (A)

Pumps 3 and 4 are in remote (R) and off (H)

The east valve is 100% open. (green)

The south valve is closed. (grey)

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.

LWooNOU R WNPRE
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HIGH SERVICE PUMPING STATION 7/21/22 TS

Example 2

High Service Reservoir Valves Setpoints

5.5 MG Reservoir Setpoints 4.0 MG Reservoir Setpoints

Reservoir Lewvel: 18.2 feet Reservoir Level: 17.0 Feet

Fnvaive open Lever: IEEXIITHN cast Fit vaive open: IEEXIZYTEN
Fill vaive Close Level: [JIEEEEEI East Fill valve Close: [ EEXEE=I0
South Fill Valve Open: 16.0 Feet

11.1 feet

South Fill Walve Close

Example 2 - Reservoir Valve Set Points boxed when clicked.
Example 3

High Service Alarm Level Setpoints

5.5 MG Reservolr Setpolnts 4.0 MG Reservoilr Setproints

High Alarm Lewel: 24.0 fect High Alanm Lewel: 24.0 Fect
Lo Alarm Lewel: 12.0 feet Loww atarm Levwel: IIEER RS

Clearvwell Setpoints

Higih Alarm Les

Morth Header South Header

High Header Pressure: D0 sl High Header Pressure: LY -t BN
Lo Hiwmster Prosmure- YT Lo Homaer Pro=sure: TN

e W RO

Example 3 - Alarm Level Set Points box when clicked.

Example 4

High Service Pumprs Setpoaoints

oty Setppoainmnts

Farmnsores §owwrsr Loewesl:

Lewael Purmpes SEogs s -1 G IO Ffeaek
Cever e star  EEETECRTTTEN

Svaterm Fressure: ICENNTITEN
Pressiires FPourmps Stop s w1 .S =i

Fressure Fume Stace:  IIETNCNTTTINN

Hicgi» T empeaeratuirs Cuatoust S et ijroaoimits

o
P
e
o

Example 4 — Pump setpoints and Temperature settings when clicked.
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HIGH SERVICE PUMPING STATION 7/21/22 TS

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 PUMPING STATION 7/21/2022 TS

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.

e See the Water Pump Control section.
» See Tower/Reservoir level section for reservoir level override instruction.

e See Backup Generator section.
e 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

High Service & South Terminal

Y hz rpm
100 B0 1300
75 55 1650
50 50 1500
25 45 1350
1] 40 1200
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SOUTH TERMINAL PUMPING STATION 7/21/2022 TS

Example 1

South Terminal
1399 SWWard Road Jackson/Cass Flow

From Kansas City Jackson/Cass Main

Scherer Tower

South Terminal Flow Flowto Scherer Road

[ | W— 7o SchirerRoad

Header Pressure

Flow to Ward Road IHI Volume

6.7 MG Tank

) |
|

R
KC Tank Bypass ] E

Valve M4 n deg
=
Fe M
e
. Tark Level

izl IJrc Valve W07 48.0feet
H
-24 % open

Clorine

L8 Tank Orain ; i
LS Tank Bypass Vilve MOS KC Tank Drain
- Valve MOS

Valve M3
|
57—
' Drain Valve M02

Generator

Speed: Orpm
Coolant: 113 degF
Oil Press: 0.0psi
Runtime: 0.0 hrs

Example 1 - displays the following:

The backup generator is not running.

Water level in the reservoir. 48 ft.

Chlorine residual in the reservoir. 2.32 mg/|

The four red pumps display the Kansas City pumps and are shown to be in a fault condition.
Lee’s Summit pumps 1 and 3 are in remote (R) and off (0). (displayed in grey)

Lee’s Summit pumps 2 and 4 are in remote (R) and auto (A).

LS Tank Drain valve M0O-1,2,4 and 5, are open (0) and remote (R) (displayed in green)
MO-3 is closed (C) and remote (R) (displayed in grey)

The KC Tank Drain valve MO-6 is in the fault or off condition. (displayed in red)

L XNV A WN PR
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SOUTH TERMINAL PUMPING STATION 7/21/2022 TS

10. MO-7, the J/C valve is partially open, 24%. (displayed in yellow)
11. MO-1 and 2 are in the open (0O) and remote (R) setting, and are 100% open.

Example 2

South Terminal Setpoints

Seherer Tower Level: IRIIE(T S0, Teminal Resevoir: REERACES

Flowto Ward Road TR 179,0 feet High Alam Level; IELICE

Level Pump Start: IRTARTEL Pump Restore Level; IATI[C

oA 10,0 feet
System Prosure; [MURFAL

Downstream Pressiire; m

Pressure Pump Stop: m
Pump Restore Pressure:

Pressure Pump Start; m

Pump Cutout Pressure; m
Combined Flovirate; M

KC Tank Bypass ' ; ; Low Fiow Pump Cutoff. LI
i Valve O Segolts

da T 72,0 feet High Header Pressure: WU &
e T 60,0 feet Low Headsr Pressure;

- =

*l
|
G ]

42ps
‘] Je Vi 7

_[ %
I ;
i

|| Pump 1 High Temp.. IREELIN: Pump 3High Temp.. MERLiCH3
f_l L s :

PumpAnghTemp..m Pump4High Temp. IERLH

_III_ T

L8 Tank Bypass | Valve M5 KC Tank Draln

‘ Valve 03 > uln g mmm

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 PUMPING STATION 7/21/2022 TS

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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Harris Park Stand Pipe 7/15/22 TS

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.

e See Tower/Reservoir level section for reservoir level override instruction.
e See Valve section for valve operation instruction

e See Set Point Modification section.

* See SCADA Communication section.

e See Alarm acknowledgement section.

You must close any popup windows before moving to a different SCADA screen.

Example 1

Harris Park Standpipe

613 SW Jefferson Street

Volume
4 MG
11670 eet | Pump Control
Pump1 Pump 2

' Swt s swt o swp
e de de
Runtine Setpolnt

HghMamLeve: | 001est_| Ry Mo

; ] ‘l;.‘lihul‘.lrs ‘ | 0.0 hours ‘

Low Alarmn Level: 0.0 feet

[ 10w |

. ) ) Rurtime This Morih

mwﬁm | 0.0 hours ‘ I 0.0 hours {

-Auto Close Level

_m Runtime LastMonth  Runtimeé Last Month
Auto OpenL. “ﬁ . | oohours 00 hours

| ooteer | -: _ :
i : | | orpan. | ‘Pump Cutout Level:| 0.0 feet

Current Auto Command L o : w .
. Fill Valve I- ” E . . Fﬂﬂpwu?ﬂ: 0.0feet

]
| 0.0Y% open | =

System Pressure
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Harris Park Stand Pipe 7/15/22 TS

Example 1 —displays the following:

1.
2.

W N Ww

The graph on the left displays a 4 hour level trend, when in use.
Fill Valve set points
a. Auto Close level 0%
b. Auto Open Level 0%
c. Current Auto Command 0%
Actual Valve position. (Below the valve) 0.0%
The fill valve in local (L) and closed (C).
a. The local command inhibits valve automation from SCADA
Tower level 0.0 ft.
MG (million gallons) 0.0
Volume -8.4
HGL 1167.0 ft.
Tower Alarm Set Points
a. High Alarm Level 0.0 ft.
b. Low Alarm Level 0.0 ft.

10. Pump information:

a. Pumpland2
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.
2.

The fill valve must be in auto (A) and remote (R).
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).
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.
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.
Set the “High Alarm Level” to 125 ft.
Set the “Low Alarm Level” to 10 ft.
a. The Tower Level Set Points are utilized to ensure proper fill valve operation.
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.
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Harris Park Stand Pipe

8.

10.
11.

12.

13.

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.
Click on the “Start” button to operate the pump of choice.
Click the “Stop” button if needing to stop before the 3 hours has expired.
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.

Set the “Pump Restore Level” 5 ft. above the “Auto Open Command Level”. 20 ft.

7/15/22 TS

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.

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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Leinweber Vault 7/15/22 TS

Automation: Communication is needed at; Bowlin Pump station, Woods Chapel and this site.
e 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

Leinweber Pressure Sustaining Valve Pit
3075 ME Hagan Rd (inside the airport fencea)

Upstream

58.3 psi R
1058 HGL - -
8" Valve NIO ] e ol [
12 52.0 psi

LT <

gi-=
[

39.6 psi
[ — 1050 HGL

8" Valve MO Downstream

Example 1: displays the following:
1. Upstream psiand 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. Ared 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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Leinweber Vault 7/15/22 TS

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

Bowlin Pump Control
® Woods Chapel Level
3 Woods Chapel Pressure

() Leinweber Pressure

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

Water Distribution System - North Side Woods Chapel Tawer
Independence Supply Maybrook 16" Line ;

R -

Kansas City Supply AN 0%pen 1098 HGL

Lakewood Boulevard Velie Road 20" Line

B
-94.[|psl E]m -so.bpsl
o 1110et |

mm

Lakewood Valve

Bowlin Pump Centrol =
# Woods Chape|Level High Demand Made Lt
817% open () Woods Chapel ressure Staus: OFF Upsitn Dovnsiean

O Loimebe Prosury High Demand Mode will close Leinweber Valve and

open Lakewood Valve to the High Demand Position setpoint, 1059 HGL [ 7°% Open B 1033 HGL

Gragory Boulavard
Lelnweber Valve Auto Command!, &I Lakewood Valve High Demand Position; [EERIIIN

78psi G62gpm N 62psi
- ! - Bowlin Pump Auto Command; 100 % fiigh Demand Mode On at; |JRLAREIWl
m 1706 gpm I 087 HL Lakewood Valve Desired Position: [ERIER ] High Demand Mode Off at; [l

Lakeygod Valve Actual Cormmand, JERERw T
Lakewood-Gregory

P oot
sy |

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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Leinweber Vault 7/15/22 TS

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)

e 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.

e The minimum valve closure will be 8%.

e The maximum valve open will be 50%. These values are set in SCADA.

e Thereis 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
Bowlin Pump Control Bowlin Pump Convibrol
1 Woods Chapel Level 1 Wroods Chapel Level
e Vioods Chapel Pressure o Woods Chapel Pressure
3 Leimnweber Pressure e Leinweber Pressure

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.

¢. 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 WATER TOWER 7/21/2022 TS

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.
e See Valve section for valve operation instruction

e See Valve Control section for definitions on valve control and settings.

e See Set Point Modification section.

You must close any popup windows before moving to a different SCADA screen.

Example 1

Hook Tower
801 SW Hook Road

Volume
HGL
[imst

System Pressure
o |

Alarm Level Setpoints

High Alarm Level: m Water Temperature
Low Alarm Level:

Tower Level

Fill Valve

| 1690t | | 10%open |
| 10 %open | [ 25 Shopen |

Example 1

Graph on the left displays a 4-hour level trend.

CL2 reading of the water in the tower. 2.0mg/|

High and low level alarm set points. 168 ft. and 140 ft.
Auto Close level 169 ft.

PwnNPR

Page 1of 2



HOOK WATER TOWER 7/21/2022 TS

Auto Close Position 10%

Auto Open Position 25%

Current Auto Command 10%

Fill valve - remote (R) and open (O).

N w

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.
(examplel) 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 WATER TOWER 7/15/2022 TS

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.

e See Tower / Reservoir level section for reservoir level override instruction.
e 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

Ranson Tower
1251 SE Ranson Road

Alarm Level Setpoints

High Alarm Level: BRLITICTH
(EPT AT 145.0 feet

System Pressure Tower Level
|_1555tet

Fill Valve

[ WR|
[mr
—_——————

From High Service

Example 1 displays:
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RANSON WATER TOWER 7/15/2022 TS

The graph on the left displays a 4-hour level trend.
* The CL2 reading of the water in the tower is 2.15 mg/|
e High- and low-level alarm set points. 166 ft. and 145 ft.
e Auto Close level 167.5 ft.
e Current Auto Command 30%. (valve is shown in yellow because it is only open to 30%)
e The fill valve is in remote (R) and open (O).
e 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.

High Service PS & Reservoirs
701 & 801 NW Main Street

High Service Pumps Setpoints

Control Setpoints

Ranson Tower Level: m
Level Pump Stop: IECCNT sl 4.0 MG Underground Reservoir

Level Pump Start:

Pressure Pump Stop:

System Pressure: 61.6 psi
61.0 psi

Pressure Pump Start:

High Temperature Cutout Setpoints

Pum 1:
Pump 2:
Pump 3:
Pump 4: Pump Station

620 NE Douglas Street
Pump 2 Pump 3
SR

1?92 pm South Flow

LI Sanil| 4724 gpn
1593 deg F

North Header Pressure

64.7 psi

Reservoir Valves Setpoints

Alarm Level Setpoints
Pump Setpoints

| [ South Hea
i ] 63.

213 feet
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RANSON WATER TOWER 7/15/2022 TS

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
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:

“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 7/15/22 TS

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.
e See Valve section for valve operation instruction

e See Valve Control section for definitions on valve control and settings.

e See Set Point Modification section.

You must close any popup windows before moving to a different SCADA screen.
Example 1

Scherer Tower
2200 SW Scherer Road

Alarm Level Setpoints

Volume
2.27T MG
Gradient
High Alerm Level: JREER TS
em P )

(I 154,0 feet
Tower Level

i 170.2feet

Drain Valve
___NR]
Brrc
e | | —
Fill Valve Drain Valve
| B%open | | 17B5feet |

[ 18 %open | [80%open |

From South Terminal _l—

Example 1 - displays:
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SCHERER TOWER 7/15/22 TS
e The graph on the left displays a 4-hour level trend.

e The CL2 reading of the water in the tower. 2.21mg/I

e High- and low-level alarm set points. 178 ft. and 154 ft.

e Auto Close level 178.5 ft.

* Auto Close Position 8%

e Auto Open Position 18%

*  Current Auto Command 8%

e 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

South Terminal

South Terminal Flow

Flow to Ward Road

P2

] |
B

I i s

0 rpm 1351 rpm

KC Tank Bypass ] ] 11

[T
Valve W04 82 deg F 0]

= L u
I =

86 deg F

| =
S
| JIC Valve Mo7

""

1399 SW Ward Road

Jackson/Cass Main

Flow to Scherer Road

Header Pressure

Jackson/Cass Flow

0gpm

South Terminal Setpoints

Scherer Tower Level: [ LTE(

RICLI TR 179.0 feet
Level Pump Start: W

System Presure: m

Pressure Pump Stop: IEUEER:E]
CHETEI T 57.5 psi

Valve MO-7 Setpoints
Stop Fill Level: W#ANCT
StartFill Level: WINTECTs
Pump 1High Temp.; MFELES

Pump 2 High Temp.: BRFELAS

So. Terminal Resevoir: LR R

High Alarm Level: EREERIRC¢
Pump Restore Level: BAKIR{T
Pump Cutout Level: WE[ERCT

Downstream Pressure: [IIE]
Pump Restore Prassure; [T iC]

Pump Cutout Pressure; m

5214 gpm

Low Flow Pump Cutoff: Wi

High Header Pressure: [DUEE
Low Header Pressure: m

Combined Flowrate:

Pump 3High Temp.: IFELEES
Pump 4 High Temp.: IRYELRS
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SCHERER TOWER 7/15/22 TS

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
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:

“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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e — _ —— Customer : City of Lee's Summit, Mo
S ERL [\ § oG Bartlett & West Engineers
Sterling Fluid Systems {(USA), Inc [ Peerless Pump
11800 Shawnee Mission Parkway, Shawnee, Kansas 66203
John Michael Titus ¢
Phone : 913-248-PUMP (7867)
Fax : 913-248-0720
Contact: Chad Bachman
Project : Bowlin Road Pump Station Phone : Fax:
Quote No.:  2SKCO0157 Page No : 1 Date : Thursday, December 26, 2002
Type: AE - Horizontal Split Case Single Stage ltem: Independance Supply
Pump Model: . Peerless - 10AE12 lmr.iel'ier Mo »2ou4tid
Nom.Speed: 1760 RPM, 60 Hz Electric Fluld: Watsr .
Impeller Dia.: 9.1 inch i . F
CurveNo.: . 3132111 Viscosity: 1 cst
Market : Water Sp. Grawly: 1
Your Ref. :
f)1-12.00 inch, D2-11.00inch, D3-10.00inch, D4-9.00inch a
225 90 Duty Flow 2800 US gpm
- PN - imp. Dia. 9.11 inch
/ - oo ;
2180 i e / 60 o;- Power Required - 50.69 hp
! E Required £
0 .1251\&____/ e o % NPSH Require 16.387 ft
:?J: - \t-—-_____ P \ i40 P_- Efficiency 792 %
. =&-.=7$ ~——_ \ \ o :30 m Peak Power 50.77 hp
: / \“‘m . § Closed Valve Head 101.15 ft
50- - -20 Tolerance Hyd Inst-
o5 / D4 s 0 Peerless Std
' —Comments :
40 Performance curve represents
&= : / typical performance. See
. 30 ’/ Standard Hydraulic Performance
T : document in the selective printing
v 20 //// area of RAPID for testing
S 10 E% tolerances & contractual
guarantees.
o e
= 100 —
= ﬁ——-——-—"_ﬂ_—_—____-_
% 50-
o
0 1000 2000 3,000 4000 5000 6,000
Flow - US gpm ’
Flow Head Pump Efficiency Power Required NPSH Required
(US gpm) (ft) (%) (hp) (ft)
0.0 101.15 0.0 49.31
1490.0 82.34 62.4 49.65
1776.7 77.62 69.6 50.06 15.59
2063.5 72.37 74.7 50.45 15.78
2350.3 66.62 78.0 50.71 15.51
2637.0 60.40 79.2 50.76 15.71
2923.8 53.70 784 50.58 17.32
3210.6 46.53 75.1 50.25 21.30
3497.3 38.81 68.6 49.99 28.64

Stesling Fiuid Systems [IP) bv - RAPID v6.20 - 13th May 200



-

- - : e Customer : City of Lee's Summit, Mo
I SF (=4 =4 &4 3 NZ" Bartlett & West Engineers
Sterling Fiuid Systems {UsA), Inc/ Peerless Pump
11800 Shawnee Mission Parkway, Shawnee, Kansas 66203
John Michael Titus !
Phone : 913-248-PUMP {7867)
Fax : 913-248-0720
Contact : Chad Bachman
Project : Bowlin Road Pump Station Phone : _ Fax:
Quote No.:  2SKC0157 PageNo: 1 Date : Thursday, December 26, 2002
Type: AE - Horizontal Split Case Single Stage Item : Bowlin Supply
Pump Model: Peerless - 10AE20 lmpfe!.ler No. 2693541
Nom. Speed: 1775 RPM, 60 Hz Electric Fluid; Water. "
Impeller Dia.: 19.41 inch T\:empe.rafure. o J
Curve No.: 2132078 Vlscos:tg: . 1.007 cSt
Market : Water Sp. Grawity: 1
Your Ref.
D1-20.00 inch, D2-19.00 inch, D3-18.00 inch, D4-17.00 inch, =
D5-15.50 inch, D6-14.50inch ' 90 Duty Flow 4500 Us gpm
500.: —— —-.\ :80 Duty Head 330 ft
: 8 Imp. Dia. 19.41 inch
400 — S [E—
b B ower uire 460.33 h
e // K% 60 o d
] - e P L 50 31 | NPSH Required 13.012 ft
. of .
S _ i e S 17 - 9| | Efficiency 84.1 %
200 P — o E Y] Peak Power 496.04 hp
/ T i, o Closed Valve Head 427.822 ft
100" D : 20 Tolerance Hyd Inst-
i Peerless Std
40 -
—Comments —
40 Performance curve represents
= : typical performance. See
T Bp / Standard Hydraulic Performance
T _ / document in the selective printing
n 20 v area of RAPID for testing
% 10 L tolerances & contractual
v guarantees.
a 600
= ; _—
! e
g 400 Sm—
e —
3 200 e —————
o
0 1000 2000 3,000 4,000 5000 6,000 7,000
Flow - US gpm )
Flow Head Pump Efficiency Power Required NPSH Required
(us gpm) (ft) (%) (hp) (ft)
0.0 427.82 0.0 199.40
2069.5 413.56 69.0 313.23 6.93
2586.6 406.24 76.1 348.65 7.90
3103.6 394.96 80.5 384.42 8.77
3620.6 378.96 83.0 417.43 9.98
4137.7 357.82 84.0 444.99 11.55
4654.7 331.49 83.6 465.90 13.82
5171.7 300.34 81.5 481.38 18.13
5688.7 265.16 76.8 496.04 27.48

Sterling Fluid Systems (IP) by - RAPID v6.20 - 13th May



Supplier:
Manufacturer:
Pump

Fairbanks Morse Project Number:

Service: High Service Pumps — P-1, P-2, P-3, and P-4
Quantity: 4
Pump Size & Model: 19C 7100AW,
Motor: U S Electrical Motors
P. O. Box 2345
St. Louis, MO 66112
(913) 894-8736
a6 CITY, MO 64180
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10/22/99 Project Number - 062903

Fairbanks Morse Pump
Submittal Data For

Lee's Summit Pump Station Upgrade

Lee's Summit, MO

Sanders Company

Fairbanks Morse Pump Corporation
3601 Fairbanks Ave,

Kansas City, Kansas 66106-0906
(913) 371-5000

062903
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o ' SOUTH TERMINAL PUMP STATION PROU.
: CITY OF LEE'S SUMMIT MISSOURI
: 35@ HP CLOSE COUPLED PUMP
’ PUMPING UNIT NO. # LS-1
PUMP TEST: PC # 27111
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TEST NUMBER PC#: 27111 S.0. # : 41764-1-1 DATE: 05/04/2001

CONDITION POINT: GPM= 5500 TDH= 200 RPM =1785

CALCULATED BY: B.M.S. DRAWING No. = 41764-1-1-T1
PP TYPE (Bb$): 19 FKM

{OMETER CONSTANT (Mc) = 1.0060 IMPELLER TRIM DIA. = 11.300 inch
GAGE HEIGHT (Ght) = 5.060 IMPELLER FINAL DIA. = 11.300 inch
NUMBER OF STAGES (Stages) = 2 NUMBER OF STAGES TESTED (Ds) = 2
SPECIFIC GRAVITY (SPG) = 1.0000
WATER TEMPERATURE = 65 DEGREES (F) SPECIFIC WEIGHT = 62.324 Lbs/Cu Ft.

COLUMN SIZE = 16
MOTOR NUMBER (Mno) = 13

RUN RPM GPM PRESS GA COR S LOSS C-LOS DH-LOS VEL HD HP RDG. B LOS

1 1789 0.0 145.80 0.00 0.00 0.00 0.00 0.00 328.80 0.00
2 1789 1000.0 134.90 0.00 0.00 0.00 0.00 0.05 330.90 0.00
3 1789 2000.0 124.20 0.00 0.00 0.00 0.00 Q.19 328.00 0.00
4 1789 3000.0 115.70 0.00 0.00 0.00 0.00 0.44 335.80 0.00
5 1788 4000.0 102.60 ~0+13 0.00 0.00 0.00 0.78 342.40 0.00
6 1788 4950.0 94.10 -0.26 0.00 0.00 0.00 1.19 354.10 0.00
¥ 1788 5500.0 84.90 -0.45 0.00 0.00 0.00 1.47 355.20 0.00
8 1788 6050.0 73.30 -0.10 0.00 0.00 0.00 1.78 348.80 0.00
9 1788 6500.0 64.00 -0.10 0.00 0.00 0.00 2.05 340.10 0.00
10 1789 7000.0 50.90 -0.01 0.00 0.00 0.00 2.38 323.40 0.00
1L 1791 7400.0 33.60 -0.06 0.00 0.00 0.00 2.66 291.70 0.00
I RPM GPM TDH TDH/STAGE BHP BHP/STAGE EFF MTR EFF
1 1785 0.0 340.40 170.20 305.32 152.66 0.00 0.9348
1785 1003.8 315.38 157:69 307.31 153.66 26.01 0.9350
” 1785 2007.5 290.91 145.46 = 304.56 152.28 48 .42 0.9348
4 1785 3011 .3 271.60 135.80 311.96 155.98 66.20 0.9353
5 1785 4017.2 241.78 120.89 . 318.76 159.38 76.95 0.9357
6 1785 4971.3 222.32 111.16 329.89 164.95 84.60 0.9363
7 1785 5523.7 200.98 100.49 330.94 165.47 84.71 0.9364
8 1785 6076.1 175.38 87.69 - 324.85 162.42 82.84 0.9360
9 1785 6528.0 154.24 77 712° = 316.587 158.29 80.32 0.9355
10 1785 7026.3 124 .46 62:23:. ';300.20 150.10 73.56 0.9345
1. 1785 7419.5

84.64 42.32 -269.33  134.66 58.88  0.9326
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A OTS0 coMpany

H i i ’ SOUTH TERMINAL PUMP STATION PROJ.
: EEHE CITY OF LEE'S SUMMIT MISSOURI
: 358 HP CLOSE COUPLED PUMP
; PUMPING UNIT NO. # LS-2
B = : PUMP TEST: PC # 27118
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TEST NUMBER PC#: 27118 S.0. # : 41764-1-2 DATE: 05/04/2001
CONDITION POINT: GPM= 5500 TDH= 200 RPM =1785
CALCULATED BY: B.M.S. DRAWING No. = 41764-1-2-T1
PIIMP TYPE (Bb$): 19 FKM
'OMETER CONSTANT (Mc) = 1.0060 IMPELLER TRIM DIA. = 11.300 inch
GaSE HEIGHT (Ght) = 5.110 IMPELLER FINAL DIA. = 11.300 inch
NUMBER OF STAGES (Stages) = 2 NUMBER OF STAGES TESTED (Ds) = 2
SPECIFIC GRAVITY (SPG) = 1.0000
WATER TEMPERATURE = 65 DEGREES (F) SPECIFIC WEIGHT = 62.324 Lbs/Cu Ft.
COLUMN SIZE = 16
MOTOR NUMBER (Mno) = 13
RUN RPM GPM PRESS GA COR S LOSS C-LOS DH-LOS VEL HD HP RDG. B LOS
1 1789 0.0 144.60 0.00 0.00 0.00 0.00 0.00 326.70 0.00
2 1789 1000.0 134.50 0.00 0.00 0.00 0.00 0.05 327.30 0.00
3 1789 2000.0 123.90 0.00 0.00 0.00 0.00 0.19 325.20 0.00
4 1789 3000.0 116.80 0.00 0.00 0.00 0.00 0.44 339.00 0.00
5 1788 4000.0 104.70 -0.10 0.00 0.00 0.00 0.78 346.60 0.00
6 1788 4950.0 96.00 -0.23 0.00 0.00 0.00 1.19 356.70 0.00
7 1788 5500.0 86.80 -0.41 0.00 0.00 0.00 1.47 358.20 0.00
8 1788 6050.0 74 .80 -0.10 0.00 0.00 0.00 1.78 352.20 0.00
9 1788 6500.0 65.10 -0.10 0.00 0.00 0.00 2.05 342.80 0.00
10 1789 7000.0 52.80 -0.03 0.00 0.00 0.00 2.38 328.40 0.00
11 1790 7400.0 39.60 0.00 0.00 0.00 0.00 2.66 308.10 0.00
I RPM GPM TDH TDH/STAGE BHP BHP/STAGE EFF MTR EFF
1 1785 0.0 337.69 168.85. 303.33 151.67 0.00 0.9347
i 1785 1003.8 314.51 157.26" 303.90 151.95 26.23 0.9348
1785 2007.5 290.27 145.14- 301.91 150.95 48.74 0.9346
4 1785 3011.3 274 .18 137.09 315.00 157.50 66.19 0.9355
5 1785 4017.2 246 .74 123.37: 322.75 161.38 77.55 0.9359
6 1785 4971.3 226.81 113.41° 332.37 166.19 85.67 0.9365
7 1785 5523.7 205.49 102.75 333.80 166.90 85.87 0.9366
8 1785 6076.1 178.88 89.44 328.08 164 .04 83.66 0.9362
9 1785 6528.0 156.82 78:41- .. 319.14 159.57 81.00 0.9357
10 1785 7026.3 128.84 64.42 - 304.94 152.47 74 .96 0.9348
155 1785 7423.6 98.71 49336 - 285.24 142.62 64.87 0.9336



‘ : + SOUTH TERMINAL PUMP STATION PROJ.
: CITY OF LEE'S SUMMIT  MISSOURI
: : 358 HP CLOSE COUPLED PUMP
PUMPING UNIT NO. # LS-3
PUMP TEST: PC # 27120
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TEST NUMBER PC#: 27120 S.0. # : 41764-1-3 DATE: 05/04/2001
CONDITION POINT: GPM= 5500 TDH= 200 RPM =1785
CALCULATED BY: B.M.S. DRAWING No. = 41764-1-3-T1
PUMP TYPE (Bb$): 19 FKM
"’ TOMETER CONSTANT (Mc) = 1.0060 IMPELLER TRIM DIA. = 11.300 inch
u..3E HEIGHT (Ght) = 5.110 IMPELLER FINAL DIA. = 11.300 inch
NUMBER OF STAGES (Stages) = 2 NUMBER OF STAGES TESTED (Ds) = 2
SPECIFIC GRAVITY (SPG) = 1.0000

WATER TEMPERATURE
COLUMN SIZE = 16
 MOTOR NUMBER (Mno)

13

65 DEGREES (F)

PRESS GA COR S

SPECIFIC WEIGHT = 62.324 Lbs/Cu Ft.

RUN RPM GPM LOSS
1 1790 0.0 143.20 0.00 0.00
2 1790 1000.0 133.20 0.00 0.00
3 1790 2000.0 123.30 0.00 0.00
4 1789 3000.0 115.90 0.00 0.00
5 1789 4000.0 103.70 -0.11 0.00
6 1788 4950.0 95,70 -0.24 0.00
7 1788 5500.0 86.60 -0.42 0.00
8 1788 6050.0 75.50 -0.10 0.00
9 1788 6500.0 65.20 -0.10 0.00

10 1789 7000.0 53.90 -0.04 0.00

11 1790 7400.0 40.30 0.00 0.00
I RPM GPM TDH TDH/STAGE
1 1785 0.0 334.10 167.05
~ 1785 1003.2 311.17 155.59

1785 2006.4 288.57 144 .29

4 1785 3011.3 29213 136.06

5 1785 4015.0 244 .14 122 .07

6 1785 4971.3 226 .10 113.05

7 1785 5523.7 205.01 102.50

8 1785 6076.1 180.49 90.25

9 1785 6528.0 157.05 78.52

10 1785 7026.3 131.35 65.67
5 5 3 1785 7423.6 100.32 50.16

C-LOS DH-LOS VEL HD HP RDG.
0.00 0.00 0.00 321.30
0.00 0.00 0.05 325.70
0.00 0.00 0.19 322.60
0.00 0.00 0.44 333.50
0.00 0.00 0.78 343.30
0.00 0.00 1.19 353.80
0.00 0.00 1,47 354.60
0.00 0.00 %.78 349.40
0.00 0.00 2.05 339.30
0.00 0.00 2.38 325.80
0.00 0.00 2.66 306.10

BHP BHP/STAGE EFF

297.71 148.86 0.00

301.88 150.94 26.11

298.94 149.47 48.91

309.78 154 .89 66.80

319.08 159.54 77.58

329.61 164.80 86.12

330.37 165.19 86.56

325.42 162.71 85.10

315.81 157.90 81.98

302.48 151.24 77.05

283.36 141.68 66.37



i : H SOUTH TERMINAL PUMP STATION PROJ.
CITY OF LEE'S SUMMIT MISSOURI
35@ HP CLOSE COUPLED PUMP
PUMPING UNIT NO. # LS-4
PUMP TEST: PC # 27121
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TEST NUMBER PC#: 27121 S.0. # : 41764-1-4 DATE: 05/04/2001

CONDITION POINT: GPM= 5500 TDH= 200 RPM =1785
CALCULATED BY: B.M.S. DRAWING No. = 41764-1-4-T1
PP™P TYPE (Bb$): 19 FKM
i OMETER CONSTANT (Mc) = 1.0060 IMPELLER TRIM DIA. = 11.300 inch
GAGE HEIGHT (Ght) = 5.110 IMPELLER FINAL DIA. = 11.300 inch
NUMBER OF STAGES (Stages) = 2 NUMBER OF STAGES TESTED (Ds) = 2
SPECIFIC GRAVITY (SPG) = 1.0000
WATER TEMPERATURE = 65 DEGREES (F) SPECIFIC WEIGHT = 62.324 Lbs/Cu Ft.

COLUMN SIZE = 16
MOTOR NUMBER (Mno) = 13

RUN RPM GPM PRESS GA COR S LOSS C-LOS DH-LOS VEL HD HP RDG. B LOS

1 1790 0.0 144.30 0.00 0.00 0.00 0.00 0.00 325.50 0.00
2 1790 1000.0 134.00 0.00 0.00 0.00 0.00 0.05 327.30 0.00
3 1790 2000.0 124.00 0.00 0.00 0.00 0.00 0.19 322.90 0.00
4 1789 3000.0 116.60 0.00 0.00 0.00 0.00 0.44 336.10 0.00
5 1789 4000.0 103.90 -0.11 0.00 0.00 0.00 0.78 345.90 0.00
6 1788 4950.0 96.20 -0.22 0.00 0.00 0.00 1.19 357.40 0.00
7 1788 5500.0 86.10 ~0.42 0.00 0.00 0.00 1.47 357.70 0.00
8 1788 6050.0 75.00 -0.10 0.00 0.00 0.00 1.78 351.30 0.00
9 1789 6500.0 65.80 -0.10 0.00 0.00 0.00 2.05 342.80 0.00
10 1789 7000.0 52.30 -0.02 0.00 0.00 0.00 2.38 325.90 0.00
11 1790 7400.0 39.50 =0+ 0L 0.00 0.00 0.00 2.66 309.10 0.00
I RPM GPM TDH TDH/STAGE BHP BHP/STAGE EFF MTR EFF
1 1785 0.0 336.63 168.31, 301.69 150.84 0.00 0.9347
1785 1003.2 313.01 156.51' 303.39 151.69 26.14 0.9348

. 1785 2006.4 290.18 145.09- 299 .23 149.61 49.13 0.9345
4 1785 3011.3 273 .72 136.86. 312.24 156.12 66 .66 0.9353
5 1785 4015.0 244 .60 12230« . 321.55 160.77 7713 0.9359
6 1785 4971.3 227 .30 113.65  .1'333.04 166.52 85.68 0.9365
7 1785 5523 .7 203.86 101,93 ;| 333.32 166.66 85.31 0.9366
8 1785 6076.1 179.34 89:67. ~.. 327.23 163.61 84.09 0.9362
9 1785 6524.4 158.25 79.13°' ‘> 318.60 159.30 81.84 0.9357
10 1785 7026.3 12771 61f8€- 2 302,57 151 .29 74.89 0.9347
2 i 4 1785 7423.6 98.46 49.23 - 286.19 143.09 64.50 0.9337
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1000 Bishops Gate Blvd. Ste 300

e I E O Mt. Laurel, NJ 08054-5404

11.800.444.4554 Opt.2
f1.800.777.3929

February 27, 2017

Mr. Randy Rhoads, Mayor
Lees Summit FPSA

220 SE Green St

Lee's Summit, Missouri, 64063

RE: Lees Summit Fpsa, Cass, Jackson Counties, Missouri
Public Protection Classification: 02/2X
Effective Date: June 01, 2017

Dear Mr. Randy Rhoads,

We wish to thank you Mr. Mark Schaufler and Chief Rick Poeschl for your cooperation during our
recent Public Protection Classification (PPC) survey. ISO has completed its analysis of the structural
fire suppression delivery system provided in your community. The resulting classification is
indicated above.

If you would like to know more about your community’s PPC classification, or if you would like to
learn about the potential effect of proposed changes to your fire suppression delivery system,
please call us at the phone number listed below.

ISO’s Public Protection Classification Program (PPC) plays an important role in the underwriting
process at insurance companies. In fact, most U.S. insurers — including the largest ones — use PPC
information as part of their decision- making when deciding what business to write, coverage’s to
offer or prices to charge for personal or commercial property insurance.

Each insurance company independently determines the premiums it charges its policyholders. The
way an insurer uses ISO’s information on public fire protection may depend on several things — the
company's fire-loss experience, ratemaking methodology, underwriting guidelines, and its
marketing strategy.

Through ongoing research and loss experience analysis, we identified additional differentiation in
fire loss experience within our PPC program, which resulted in the revised classifications. We based
the differing fire loss experience on the fire suppression capabilities of each community. The new
classifications will improve the predictive value for insurers while benefiting both commercial and
residential property owners. We've published the new classifications as “X” and “Y” — formerly the
“9" and “8B" portion of the split classification, respectively. For example:
» A community currently graded as a split 6/9 classification will now be a split 6/6X
classification; with the “6X” denoting what was formerly classified as “9.”
» Similarly, a community currently graded as a split 6/8B classification will now be a
split 6/6Y classification, the “6Y” denoting what was formerly classified as “8B.”



*  Communities graded with single “9” or “8B” classifications will remain intact.
*  Properties over 5 road miles from a recognized fire station would receive a class 10.

PPC is important to communities and fire departments as well. Communities whose PPC improves
may get lower insurance prices. PPC also provides fire departments with a valuable benchmark, and
is used by many departments as a valuable tool when planning, budgeting and justifying fire
protection improvements.

ISO appreciates the high level of cooperation extended by local officials during the entire PPC
survey process. The community protection baseline information gathered by ISO is an essential
foundation upon which determination of the relative level of fire protection is made using the Fire
Suppression Rating Schedule.

The classification is a direct result of the information gathered, and is dependent on the resource
levels devoted to fire protection in existence at the time of survey. Material changes in those
resources that occur after the survey is completed may affect the classification. Although 1SO
maintains a pro-active process to keep baseline information as current as possible, in the event of
changes please call us at 1-800-444-4554, option 2 to expedite the update activity.

ISO is the leading supplier of data and analytics for the property/casualty insurance industry. Most
insurers use PPC classifications for underwriting and calculating premiums for residential,
commercial and industrial properties. The PPC program is not intended to analyze all aspects of a
comprehensive structural fire suppression delivery system program. It is not for purposes of
determining compliance with any state or local law, nor is it for making loss prevention or life safety
recommendations.

If you have any questions about your classification, please let us know.

Sincerely,

Dominie Santanna

Dominic Santanna
Manager -National Processing Center

cc: Ms. Vickie McLaughlin, Manager, Jackson County PWSD 12
Mr. Mark Schaufler, Director, Lees Summit Water Dept
Mr. John Johnson, Manager, Unity Village Water Department
Ms. Kim Harris, Communications Supervisor, Lees Summit Fire Dispatch
Chief Rick Poeschl, Chief, Lees Summit Fire Department
Chief Jim Eden, Assistant Chief, Lees Summit Fire Department
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Background Information

Introduction

ISO collects and evaluates information from communities in the United States on their
structure fire suppression capabilities. The data is analyzed using our Fire Suppression
Rating Schedule (FSRS) and then a Public Protection Classification (PPC™) grade is
assigned to the community. The surveys are conducted whenever it appears that there is a
possibility of a PPC change. As such, the PPC program provides important, up-to-date
information about fire protection services throughout the country.

The FSRS recognizes fire protection features only as they relate to suppression of first alarm
structure fires. In many communities, fire suppression may be only a small part of the fire
department's overall responsibility. ISO recognizes the dynamic and comprehensive duties of
a community's fire service, and understands the complex decisions a community must make
in planning and delivering emergency services. However, in developing a community’s PPC
grade, only features related to reducing property losses from structural fires are evaluated.
Multiple alarms, simultaneous incidents and life safety are not considered in this evaluation.
The PPC program evaluates the fire protection for small to average size buildings. Specific
properties with a Needed Fire Flow in excess of 3,500 gpm are evaluated separately and
assigned an individual PPC grade.

A community's investment in fire mitigation is a proven and reliable predictor of future fire
losses. Statistical data on insurance losses bears out the relationship between excellent fire
protection — as measured by the PPC program — and low fire losses. So, insurance
companies use PPC information for marketing, underwriting, and to help establish fair
premiums for homeowners and commercial fire insurance. In general, the price of fire
insurance in a community with a good PPC grade is substantially lower than in a community
with a poor PPC grade, assuming all other factors are equal.

ISO is an independent company that serves insurance companies, communities, fire
departments, insurance regulators, and others by providing information about risk. ISO's
expert staff collects information about municipal fire suppression efforts in communities
throughout the United States. In each of those communities, ISO analyzes the relevant data
and assigns a PPC grade — a number from 1 to 10. Class 1 represents an exemplary fire
suppression program, and Class 10 indicates that the area's fire suppression program does
not meet ISO's minimum criteria.

ISO's PPC program evaluates communities according to a uniform set of criteria,

incorporating nationally recognized standards developed by the National Fire Protection
Association and the American Water Works Association. A community's PPC grade

depends on:

> Needed Fire Flows, which are representative building locations used to determine
the theoretical amount of water necessary for fire suppression purposes.

> Emergency Communications, including emergency reporting, telecommunicators,
and dispatching systems.

» Fire Department, including equipment, staffing, training, geographic distribution of
fire companies, operational considerations, and community risk reduction.

> Water Supply, including inspection and flow testing of hydrants, alternative water
supply operations, and a careful evaluation of the amount of available water
compared with the amount needed to suppress fires up to 3,500 gpm.

PPC is a registered trademark of Insurance Services Office, Inc.
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Data Collection and Analysis

ISO has evaluated and classified over 48,000 fire protection areas across the United States
using its FSRS. A combination of meetings between trained I1SO field representatives and the
dispatch center coordinator, community fire official, and water superintendent is used in
conjunction with a comprehensive questionnaire to collect the data necessary to determine
the PPC grade. In order for a community to obtain a grade better than a Class 9, three
elements of fire suppression features are reviewed. These three elements are Emergency
Communications, Fire Department, and Water Supply.

A review of the Emergency Communications accounts for 10% of the total classification.
This section is weighted at 10 points, as follows:

o Emergency Reporting 3 points
e Telecommunicators 4 points
o Dispatch Circuits 3 points

A review of the Fire Department accounts for 50% of the total classification. 1ISO focuses on
a fire department's first alarm response and initial attack to minimize potential loss. The fire
department section is weighted at 50 points, as follows:

e Engine Companies 6 points

» Reserve Pumpers 0.5 points

o Pump Capacity 3 points

e Ladder/Service Companies 4 points

o Reserve Ladder/Service Trucks 0.5 points

o Deployment Analysis 10 points

» Company Personnel 15 points

e Training 9 points

e Operational considerations 2 points

e  Community Risk Reduction 5.5 points (in addition to the 50 points above)

A review of the Water Supply system accounts for 40% of the total classification. ISO
reviews the water supply a community uses to determine the adequacy for fire suppression
purposes. The water supply system is weighted at 40 points, as follows:

o Credit for Supply System 30 points
o Hydrant Size, Type & Installation 3 points
o Inspection & Flow Testing of Hydrants 7 points

PPC is aregistered trademark of Insurance Services Office, Inc.
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There is one additional factor considered in calculating the final score — Divergence.

Even the best fire department will be less than fully effective if it has an inadequate water
supply. Similarly, even a superior water supply will be less than fully effective if the fire
department lacks the equipment or personnel to use the water. The FSRS score is subject to
modification by a divergence factor, which recognizes disparity between the effectiveness of
the fire department and the water supply.

The Divergence factor mathematically reduces the score based upon the relative difference
between the fire department and water supply scores. The factor is introduced in the final
equation.

PPC Grade

The PPC grade assigned to the community will depend on the community's score on a
100-point scale:

PPC Points

1 90.00 or more
2 80.00 to 89.99
3 70.00 to 79.99
4 60.00 to 69.99
5 50.00 to 59.99
6 40.00 to 49.99
7 30.00 to 39.99
8 20.00 to 29.99
9 10.00 to 19.99
10 0.00 to 9.99

The classification numbers are interpreted as follows:

» Class 1 through (and including) Class 8 represents a fire suppression system that
includes an FSRS creditable dispatch center, fire department, and water supply.

» Class 8B is a special classification that recognizes a superior level of fire
protection in otherwise Class 9 areas. It is designed to represent a fire protection
delivery system that is superior except for a lack of a water supply system
capable of the minimum FSRS fire flow criteria of 250 gpm for 2 hours.

» Class 9 s a fire suppression system that includes a creditable dispatch center, fire
department but no FSRS creditable water supply.

» Class 10 does not meet minimum FSRS criteria for recognition, including areas
that are beyond five road miles of a recognized fire station.
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New PPC program changes effective July 1, 2014

We have revised the PPC program to capture the effects of enhanced fire protection
capabilities that reduce fire loss and fire severity in Split Class 9 and Split Class 8B areas (as
outlined below). This new structure benefits the fire service, community, and property owner.

New classifications

Through ongoing research and loss experience analysis, we identified additional
differentiation in fire loss experience within our PPC program, which resulted in the revised
classifications. We based the differing fire loss experience on the fire suppression capabilities
of each community. The new PPC classes will improve the predictive value for insurers while
benefiting both commercial and residential property owners. Here are the new classifications
and what they mean.

Spilit classifications

When we develop a split classification for a community — for example 5/9 — the first number
is the class that applies to properties within 5 road miles of the responding fire station and
1,000 feet of a creditable water supply, such as a fire hydrant, suction point, or dry hydrant.
The second number is the class that applies to properties within 5 road miles of a fire station
but beyond 1,000 feet of a creditable water supply. We have revised the classification to
reflect more precisely the risk of loss in a community, replacing Class 9 and 8B in the second
part of a split classification with revised designations.

What's changed with the new classifications?
We've published the new classifications as “X" and “Y” — formerly the "9" and "8B" portion of
the split classification, respectively. For example:

A community currently displayed as a split 6/9 classification will now be a split 6/6X
classification; with the "6X" denoting what was formerly classified as "9".

Similarly, a community currently graded as a split 6/8B classification will now be a split
6/6Y classification, the "6Y" denoting what was formerly classified as "8B".
Communities graded with single “9" or “8B” classifications will remain intact.

Prior | New Prior New
Classification | Classification Classification |Classification
1/9 ,' 1/1X 1/88 1/1v
29 | 2/2X% 2/88 2/2v
3/9 i 3/3X 3/88B 3/3y
afe | ajax | a/sB ajay
5/9 5/5X 5/88 5/5Y
6/9 | e/6X 6/88 6/6Y
7/9 | 77X 7/88 /7Y
8/9 8/8X 8/8B 8/8Y
9 9 88 8D
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What'’s changed?

As you can see, we're still maintaining split classes, but it's how we represent them to
insurers that's changed. The new designations reflect a reduction in fire severity and loss and
have the potential to reduce property insurance premiums.

Benefits of the revised split class designations

To the fire service, the revised designations identify enhanced fire suppression
capabilities used throughout the fire protection area

To the community, the new classes reward a community’s fire suppression efforts by
showing a more reflective designation

To the individual property owner, the revisions offer the potential for decreased property
insurance premiums

New water class

Our data also shows that risks located more than 5 but less than 7 road miles from a
responding fire station with a creditable water source within 1,000 feet had better loss
experience than those farther than 5 road miles from a responding fire station with no
creditable water source. \We've introduced a new classification —10W — to recognize the
reduced loss potential of such properties.

What's changed with Class 10W?

Class 10W is property-specific. Not all properties in the 5-to-7-mile area around the
responding fire station will qualify. The difference between Class 10 and 10\ is that the
10W-graded risk or property is within 1,000 feet of a creditable water supply. Creditable water
supplies include fire protection systems using hauled water in any of the split classification
areas.

What's the benefit of Class 10W?

10W gives credit to risks within 5 to 7 road miles of the responding fire station and within
1,000 feet of a creditable water supply. That's reflective of the potential for reduced property
insurance premiums.

What does the fire chief have to do?
Fire chiefs don't have to do anything at all. The revised classifications went in place
automatically effective July 1, 2014 (July 1, 2015 for Texas).

What if | have additional questions?
Feel free to contact ISO at 800.444.4554 or email us at PPC-Cust-Serv@iso.com.
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Distribution of PPC Grades

The 2016 published countrywide distribution of communities by the PPC grade is as
follows:

Countrywide
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1 2 3 4 5 6 7 8 8B 9 10
Assistance

The PPC program offers help to communities, fire departments, and other public officials as
they plan for, budget, and justify improvements. 1SO is also available to assist in the
understanding of the details of this evaluation.

The PPC program representatives can be reached by telephone at (800) 444-4554. The
technical specialists at this telephone number have access to the details of this evaluation
and can effectively speak with you about your questions regarding the PPC program. What's
more, we can be reached via the internet at www.isomitigation.com/talk/.

We also have a website dedicated to our Community Hazard Mitigation Classification
programs at www.isomitigation.com. Here, fire chiefs, building code officials, community
leaders and other interested citizens can access a wealth of data describing the criteria used
in evaluating how cities and towns are protecting residents from fire and other natural
hazards. This website will allow you to learn more about the PPC program. The website
provides important background information, insights about the PPC grading processes and
technical documents. ISO is also pleased to offer Fire Chiefs Online — a special, secured
website with information and features that can help improve your PPC grade, including a list
of the Needed Fire Flows for all the commercial occupancies ISO has on file for your
community. Visitors to the site can download information, see statistical results and also
contact ISO for assistance.

In addition, on-line access to the FSRS and its commentaries is available to registered
customers for a fee. However, fire chiefs and community chief administrative officials are
given access privileges to this information without charge.

To become a registered fire chief or community chief administrative official, register at
www.isomitigation.com.
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PPC

Review

ISO concluded its review of the fire suppression features being provided for Lees Summit
FPSA. The resulting community classification is Class 02/2X.

If the classification is a single class, the classification applies to properties with a Needed Fire
Flow of 3,500 gpm or less in the community. If the classification is a split class (e.g., 6/XX):

» The first class (e.g., “6” in a 6/XX) applies to properties within 5 road miles of a
recognized fire station and within 1,000 feet of a fire hydrant or alternate water supply.
» The second class (XX or XY) applies to properties beyond 1,000 feet of a fire hydrant
but within 5 road miles of a recognized fire station.
» Alternative Water Supply: The first class (e.g., “6” in a 6/10) applies to properties
within 5 road miles of a recognized fire station with no hydrant distance requirement.
» Class 10 applies to properties over 5 road miles of a recognized fire station.
» Class 10W applies to properties within 5 to 7 road miles of a recognized fire station
with a recognized water supply within 1,000 feet.
> Specific properties with a Needed Fire Flow in excess of 3,500 gpm are evaluated
separately and assigned an individual classification.
Earned Credit
FSRS Feature Credit Available
Emergency Communications
414. Credit for Emergency Reporting 240 3
422. Credit for Telecommunicators 4.00 4
432. Credit for Dispatch Circuits 3.00 3
440, Credit for Emergency Communications 9.40 10
Fire Department
513. Credit for Engine Companies 5.94 6
523. Credit for Reserve Pumpers 0.49 0.50
532. Credit for Pump Capacity 3.00 3
549. Credit for Ladder Service 0.86 4
553. Credit for Reserve Ladder and Service Trucks 0.17 0.50
561. Credit for Deployment Analysis 3.83 10
571. Credit for Company Personnel 9.56 15
581. Credit for Training 8.00 9
730. Credit for Operational Considerations 2.00 2
590. Credit for Fire Department 33.85 50
Water Supply
616. Credit for Supply System 29.34 30
621. Credit for Hydrants 2.87 3
631. Credit for Inspection and Flow Testing 6.39 7
640. Credit for Water Supply 38.60 40
Divergence -5.76 -
1050. Community Risk Reduction 4.45 5.50
Total Credit 80.54 105.50
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Ten percent of a community's overall score is based on how well the communications center
receives and dispatches fire alarms. Our field representative evaluated:

« Communications facilities provided for the general public to report structure fires
« Enhanced 9-1-1 Telephone Service including wireless

« Computer-aided dispatch (CAD) facilities

» Alarm receipt and processing at the communication center

» Training and certification of telecommunicators

» Facilities used to dispatch fire department companies to reported structure fires

Earned Credit

Credit Available
414. Credit Emergency Reporting 2.40 3
422. Credit for Telecommunicators 4.00 4
432. Credit for Dispatch Circuits 3.00 3
Item 440. Credit for Emergency Communications: 9.40 10

Item 414 - Credit for Emergency Reporting (3 points)

The first item reviewed is Item 414 "Credit for Emergency Reporting (CER)". This item
reviews the emergency communication center facilities provided for the public to report fires
including 911 systems (Basic or Enhanced), Wireless Phase | and Phase I, Voice over
Internet Protocol, Computer Aided Dispatch and Geographic Information Systems for
automatic vehicle location. 1ISO uses National Fire Protection Association (NFPA) 1221,
Standard for the Installation, Maintenance and Use of Emergency Services Communications
Systems as the reference for this section.
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Item 410. Emergency Reporting (CER)

Earned
Credit

Credit
Available

A./B. Basic 9-1-1, Enhanced 9-1-1 or No 9-1-1

For maximum credit, there should be an Enhanced 9-1-1
system, Basic 9-1-1 and No 9-1-1 will receive partial credit.

20.00

20

1. E9-1-1 Wireless

Wireless Phase | using Static ALI (automatic location
identification) Functionality (10 points); Wireless Phase I
using Dynamic ALI Functionality (15 points); Both available
will be 25 points

25.00

25

2. E9-1-1 Voice over Internet Protocol (VolP)

Static VoIP using Static ALI Functionality (10 points);
Nomadic VolP using Dynamic ALI Functionality (15 points);
Both available will be 25 points

25.00

25

3. Computer Aided Dispatch

Basic CAD (5 points); CAD with Management Information
System (5 points); CAD with Interoperability (5 points)

10.00

15

4. Geographic Information System (GIS/AVL)

The PSAP uses a fully integrated CAD/GIS management
system with automatic vehicle location (AVL) integrated
with a CAD system providing dispatch assignments.

The individual fire departments being dispatched do not
¥* need GIS/AVL capability to obtain this credit.

0.00

15

Review of Emergency Reporting total:

80.00

100

Item 422- Credit for Telecommunicators (4 points)

The second item reviewed is Item 422 “Credit for Telecommunicators (TC)”. This item
reviews the number of Telecommunicators on duty at the center to handle fire calls and other
emergencies. All emergency calls including those calls that do not require fire department
action are reviewed to determine the proper staffing to answer emergency calls and dispatch
the appropriate emergency response. NFPA 1221, Standard for the Installation, Maintenance
and Use of Emergency Services Communications Systems, recommends that ninety-five
percent of emergency calls shall be answered within 15 seconds and ninety-nine percent of
emergency calls shall be answered within 40 seconds. In addition, NFPA recommends that
ninety percent of emergency alarm processing shall be completed within 60 seconds and
ninety-nine percent of alarm processing shall be completed within 90 seconds of answering

the call.
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To receive full credit for operators on duty, ISO must review documentation to show that the
communication center meets NFPA 1221 call answering and dispatch time performance
measurement standards. This documentation may be in the form of performance statistics or
other performance measurements compiled by the 9-1-1 software or other software
programs that are currently in use such as Computer Aided Dispatch (CAD) or Management
Information System (MIS).

Earned Credit
Item 420. Telecommunicators (CTC) Credit | Available

A1. Alarm Receipt (AR) 20.00 20

Receipt of alarms shall meet the requirements in
accordance with the criteria of NFPA 1221

A2. Alarm Processing (AP) 20.00 20

Processing of alarms shall meet the requirements in
accordance with the criteria of NFPA 1221

B. Emergency Dispatch Protocols (EDP) 20.00 20

Telecommunicators have emergency dispatch protocols
(EDP) containing questions and a decision-support
process to facilitate correct call categorization and
prioritization.

C. Telecommunicator Training and Certification (TTC) 20.00 20

Telecommunicators meet the qualification requirements
referenced in NFPA 1061, Standard for Professional
Qualifications for Public Safety Telecommunicator,
and/or the Association of Public-Safety Communications
Officials - International (APCO) Project 33.
Telecommunicators are certified in the knowledge, skills,
and abilities corresponding to their job functions.

D. Telecommunicator Continuing Education and 20.00 20
Quality Assurance (TQA)

Telecommunicators participate in continuing education
and/or in-service training and quality-assurance
programs as appropriate for their positions

Review of Telecommunicators total: 100.00 100
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Item 432 - Credit for Dispatch Circuits (3 points)

The third item reviewed is Item 432 “Credit for Dispatch Circuits (CDC)". This item reviews
the dispatch circuit facilities used to transmit alarms to fire department members. A “Dispatch
Circuit” is defined in NFPA 1221 as “A circuit over which an alarm is transmitted from the
communications center to an emergency response facility (ERF) or emergency response
units (ERUs) to notify ERUs to respond to an emergency’. Al fire departments (except single
fire station departments with full-time firefighter personnel receiving alarms directly at the fire
station) need adequate means of notifying all firefighter personnel of the location of reported
structure fires. The dispatch circuit facilities should be in accordance with the general criteria
of NFPA 1221. “Alarms” are defined in this Standard as “A signal or message from a person
or device indicating the existence of an emergency or other situation that requires action by
an emergency response agency”.

There are two different levels of dispatch circuit facilities provided for in the Standard — a
primary dispatch circuit and a secondary dispatch circuit. In jurisdictions that receive 730
alarms or more per year (average of two alarms per 24-hour period), two separate and
dedicated dispatch circuits, a primary and a secondary, are needed. In jurisdictions receiving
fewer than 730 alarms per year, a second dedicated dispatch circuit is not needed. Dispatch
circuit facilities installed but not used or tested (in accordance with the NFPA Standard)
receive no credit.

The score for Credit for Dispatch Circuits (CDC) is influenced by monitoring for integrity of the
primary dispatch circuit. There are up to 0.90 points available for this Item. Monitoring for
integrity involves installing automatic systems that will detect faults and failures and send
visual and audible indications to appropriate communications center (or dispatch center)
personnel. ISO uses NFPA 1221 to guide the evaluation of this item. ISO's evaluation also
includes a review of the communication system's emergency power supplies.

ltem 432 “Credit for Dispatch Circuits (CDC)” = 3.00 points
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Fifty percent of a community's overall score is based upon the fire department's structure fire

suppression system. ISO's field representative evaluated:

Engine and ladder/service vehicles including reserve apparatus

Equipment carried

Response to reported structure fires
Deployment analysis of companies
Available and/or responding firefighters
Training

Earned Credit

Credit Available
513. Credit for Engine Companies 5.94 6
523. Credit for Reserve Pumpers 0.49 0.5
532. Credit for Pumper Capacity 3.00 3
549. Credit for Ladder Service 0.86 4
553. Credit for Reserve Ladder and Service Trucks 0.17 0.5
561. Credit for Deployment Analysis 3.83 10
571. Credit for Company Personnel 9.56 15
581. Credit for Training 8.00 9
730. Credit for Operational Considerations 2.00 2
Item 590. Credit for Fire Department: 33.85 50

Basic Fire Flow

The Basic Fire Flow for the community is determined by the review of the Needed Fire Flows
for selected buildings in the community. The fifth largest Needed Fire Flow is determined to

be the Basic Fire Flow. The Basic Fire Flow has been determined to be 3500 gpm.
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Item 513 - Credit for Engine Companies (6 points)

The first item reviewed is Item 513 "Credit for Engine Companies (CEC)". This item reviews
the number of engine companies, their pump capacity, hose testing, pump testing and the
equipment carried on the in-service pumpers. To be recognized, pumper apparatus must
meet the general criteria of NFPA 1901, Standard for Automotive Fire Apparatus which
include a minimum 250 gpm pump, an emergency warning system, a 300 gallon water tank,
and hose. At least 1 apparatus must have a permanently mounted pump rated at 750
gpm or more at 150 psi.

The review of the number of needed pumpers considers the response distance to built-upon
areas; the Basic Fire Flow; and the method of operation. Multiple alarms, simultaneous
incidents, and life safety are not considered.

The greatest value of A, B, or C below is needed in the fire district to suppress fires in
structures with a Needed Fire Flow of 3,500 gpm or less: 7 engine companies

a) 7 engine companies to provide fire suppression services to areas to meet NFPA
1710 criteria or within 1% miles.

b) 3 engine companies to support a Basic Fire Flow of 3500 gpm.

c) 3 engine companies based upon the fire department’s method of operation to
provide a minimum two engine response to all first alarm structure fires.

The FSRS recognizes that there are 7 engine companies in service.

The FSRS also reviews Automatic Aid. Automatic Aid is considered in the review as
assistance dispatched automatically by contractual agreement between two
communities or fire districts. That differs from mutual aid or assistance arranged case by
case. ISO will recognize an Automatic Aid plan under the following conditions:

» It must be prearranged for first alarm response according to a definite plan. It is
preferable to have a written agreement, but ISO may recognize demonstrated
performance.

» The aid must be dispatched to all reported structure fires on the initial alarm.

» The aid must be provided 24 hours a day, 365 days a year.

FSRS Item 512.D "Automatic Aid Engine Companies” responding on first alarm and meeting
the needs of the city for basic fire flow and/or distribution of companies are factored based
upon the value of the Automatic Aid plan (up to 1.00 can be used as the factor). The
Automatic Aid factor is determined by a review of the Automatic Aid provider's
communication facilities, how they receive alarms from the graded area, inter-department
training between fire departments, and the fire ground communications capability between
departments.

For each engine company, the credited Pump Capacity (PC), the Hose Carried (HC), the
Equipment Carried (EC) all contribute to the calculation for the percent of credit the FSRS
provides to that engine company.

Item 513 “Credit for Engine Companies (CEC)” = 5.94 points
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Item 523 - Credit for Reserve Pumpers (0.50 points)

The item is Item 523 “Credit for Reserve Pumpers (CRP)". This item reviews the number and
adequacy of the pumpers and their equipment. The number of needed reserve pumpers is 1
for each 8 needed engine companies determined in Item 513, or any fraction thereof.

Item 523 “Credit for Reserve Pumpers (CRP)” = 0.49 points

Item 532 - Credit for Pumper Capacity (3 points)

The next item reviewed is Item 532 “Credit for Pumper Capacity (CPC)". The total pump
capacity available should be sufficient for the Basic Fire Flow of 3500 gpm. The maximum
needed pump capacity credited is the Basic Fire Flow of the community.

Item 532 “Credit for Pumper Capacity (CPC)” = 3.00 points

Item 549 - Credit for Ladder Service (4 points)

The next item reviewed is Item 549 “Credit for Ladder Service (CLS)". This item reviews the
number of response areas within the city with 5 buildings that are 3 or more stories or 35 feet
or more in height, or with 5 buildings that have a Needed Fire Flow greater than 3,500 gpm,
or any combination of these criteria. The height of all buildings in the city, including those
protected by automatic sprinklers, is considered when determining the number of needed
ladder companies. Response areas not needing a ladder company should have a service
company. Ladders, tools and equipment normally carried on ladder trucks are needed not
only for ladder operations but also for forcible entry, ventilation, salvage, overhaul, lighting
and utility control.

The number of ladder or service companies, the height of the aerial ladder, aerial ladder
testing and the equipment carried on the in-service ladder trucks and service trucks is
compared with the number of needed ladder trucks and service trucks and an FSRS
equipment list. Ladder trucks must meet the general criteria of NFPA 1901, Standard for
Automotive Fire Apparatus to be recognized.

The number of needed ladder-service trucks is dependent upon the number of buildings 3
stories or 35 feet or more in height, buildings with a Needed Fire Flow greater than 3,500
gpm, and the method of operation.

The FSRS recognizes that there are 2 ladder companies in service. These companies are
needed to provide fire suppression services to areas to meet NFPA 1710 criteria or within 2%
miles and the number of buildings with a Needed Fire Flow over 3,500 gpm or 3 stories or
more in height, or the method of operation.

The FSRS recognizes that there are 0 service companies in service.

Item 549 “Credit for Ladder Service (CLS)” = 0.86 points
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Item 553 - Credit for Reserve Ladder and Service Trucks (0.50 points)

The next item reviewed is Item 553 “Credit for Reserve Ladder and Service Trucks (CRLS)".
This item considers the adequacy of ladder and service apparatus when one (or more in
larger communities) of these apparatus are out of service. The number of needed reserve
ladder and service trucks is 1 for each 8 needed ladder and service companies that were
determined to be needed in ltem 540, or any fraction thereof.

Item 553 “Credit for Reserve Ladder and Service Trucks (CRLS)” = 0.17 points

Item 561 — Deployment Analysis (10 points)

Next, Item 561 “Deployment Analysis (DA)” is reviewed. This Item examines the number and
adequacy of existing engine and ladder-service companies to cover built-upon areas of the
city.

To determine the Credit for Distribution, first the Existing Engine Company (EC) points and
the Existing Engine Companies (EE) determined in ltem 513 are considered along with
Ladder Company Equipment (LCE) points, Service Company Equipment (SCE) points,
Engine-Ladder Company Equipment (ELCE) points, and Engine-Service Company
Equipment (ESCE) points determined in Item 549.

Secondly, as an alternative to determining the number of needed engine and
ladder/service companies through the road-mile analysis, a fire protection area may use
the results of a systematic performance evaluation. This type of evaluation analyzes
computer-aided dispatch (CAD) history to demonstrate that, with its current deployment
of companies, the fire department meets the time constraints for initial arriving engine
and initial full alarm assignment in accordance with the general criteria of in NFPA 1710,
Standard for the Organization and Deployment of Fire Suppression Operations,
Emergency Medical Operations, and Special Operations to the Public by Career Fire
Departments.

A determination is made of the percentage of built upon area within 1% miles of a first-due
engine company and within 2% miles of a first-due ladder-service company.

Item 561 “Credit Deployment Analysis (DA)” = 3.83 points

PPC is a registered trademark of Insurance Services Office, Inc.
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Item 571 — Credit for Company Personnel (15 points)

ltem 571 “Credit for Company Personnel (CCP)” reviews the average number of existing
firefighters and company officers available to respond to reported first alarm structure fires in
the city.

The on-duty strength is determined by the yearly average of total firefighters and company
officers on-duty considering vacations, sick leave, holidays, “Kelley" days and other
absences. When a fire department operates under a minimum staffing policy, this may be
used in lieu of determining the yearly average of on-duty company personnel.

Firefighters on apparatus not credited under Items 513 and 549 that regularly respond to
reported first alarms to aid engine, ladder, and service companies are included in this item as
increasing the total company strength.

Firefighters staffing ambulances or other units serving the general public are credited if they
participate in fire-fighting operations, the number depending upon the extent to which they are
available and are used for response to first alarms of fire.

On-Call members are credited on the basis of the average number staffing apparatus on first
alarms. Off-shift career firefighters and company officers responding on first alarms are
considered on the same basis as on-call personnel. For personnel not normally at the fire
station, the number of responding firefighters and company officers is divided by 3 to reflect
the time needed to assemble at the fire scene and the reduced ability to act as a team due to
the various arrival times at the fire location when compared to the personnel on-duty at the
fire station during the receipt of an alarm.

The number of Public Safety Officers who are positioned in emergency vehicles within the
jurisdiction boundaries may be credited based on availability to respond to first alarm
structure fires. In recognition of this increased response capability the number of responding
Public Safety Officers is divided by 2.

The average number of firefighters and company officers responding with those companies
credited as Automatic Aid under Items 513 and 549 are considered for either on-duty or on-
call company personnel as is appropriate. The actual number is calculated as the average
number of company personnel responding multiplied by the value of AA Plan determined in
Item 512.D.

The maximum creditable response of on-duty and on-call firefighters is 12, including
company officers, for each existing engine and ladder company and 6 for each existing
service company.

Chief Officers are not creditable except when more than one chief officer responds to alarms:
then extra chief officers may be credited as firefighters if they perform company duties.

The FSRS recognizes 34.43 on-duty personnel and an average of 0.00 on-call personnel
responding on first alarm structure fires.

Item 571 “Credit for Company Personnel (CCP)” = 9.56 points

PPC is a registered trademark of Insurance Services Office, Inc.
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Earned Credit
FSRS Item Credit Available
Emergency Communications
414. Credit for Emergency Reporting 240 3
422. Credit for Telecommunicators 4.00 4
432. Credit for Dispatch Circuits 3.00 3
440. Credit for Emergency Communications 9.40 10
Fire Department
513. Credit for Engine Companies 594 6
523. Credit for Reserve Pumpers 0.49 0.5
532. Credit for Pumper Capacity 3.00 3
549. Credit for Ladder Service 0.86 4
553. Credit for Reserve Ladder and Service Trucks 017 0.5
561. Credit for Deployment Analysis 3.83 10
571. Credit for Company Personnel 9.56 15
581. Credit for Training 8.00 9
730. Credit for Operational Considerations 2.00 2
590. Credit for Fire Department 33.85 50
Water Supply
616. Credit for Supply System 29.34 30
621. Credit for Hydrants 2.87 3
631. Credit for Inspection and Flow Testing 6.39 7
640. Credit for Water Supply 38.60 40
Divergence -5.76 -
1050. Community Risk Reduction 445 5.50
Total Credit 80.54 105.5

Final Community Classification = 02/2X

PPC is a registered trademark of Insurance Services Office, Inc.
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APPENDIX C PWSD12 & PWSD13 MEMORANDUM



\
Memorandum BURNS“‘IEDONNELL

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. PWSDI13 indicated that they prefer to maintain PWSD13 water service customers
within Lee’s Summit city limits.

d. PWSDI12 and PWSDI13 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
1. 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)



APPENDIX D FIELD TEST FORMS



System: Lee's Summit, Missouri

®

Data Logger Installation Form

B[;A:r?arﬁzg‘ N LIc\ Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch
Pressure (psi) Date Time
Installed: 4/11/2022 (9" o!AN\
Removed: 414 /1022 17 74 £m
Location:| Saphire Rd
Pressure Zone: North
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System: Lee's Summit, Missouri Data Logger Installation Form
BMcD Telog
Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch
Serial No.:| 161 G | y et
Pressure (psi) Date Time
Installed: 4/11/2022 10:2 6
Removed: H/1H [0t Tl % ?

Location:| NE Wildflower Dr

Pressure Zone: North
Sketch:
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City of Lee's Summit, MO Burns and McDonnell
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System: Lee's Summit, Missouri Data Logger Installation Form
BMcD Telog Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch
Serial No.: -—”"S/’ ) ¥ j :
Pressure (psi) Date Time
Installed: 4/11/2022 -
& 10-45 A\
Removed: “4/14 [Tt T pm

Location:| NE Lakewood Dr

Pressure Zone: North
Sketch:

Photos:

City of Lee's Summit, MO Burns and McDonnell
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Data Logger Installation Form

System: Lee's Summit, Missouri

BMcD Telog .
serial No.| T¥16% ain Size:

Pressure (psi) Date

Fire Hydrant Nozzle Diameter: 2.5-inch

Installed: 4/11/2022

Removed: q4/] q/1002

Time

10.6g AM

.31 gm

Location:| NE Fairway Homes Dr

Pressure Zone: North
Sketch:

Photos:

City of Lee's Summit, MO

Burns and McDonnell
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System: Lee's Summit, Missouri Data Logger Installation Form
BMcD Telog
Main Size: Fire Hydrant Nozzle Di ter: 2.5-inch
serial No.:| T 159 y g
Pressure (psi) Date Time
Installed: 4/11/2022 nw.l am
Removed: 4714 /107? 2> 35 ym

Location:  NE Edmonson Cir

Pressure Zone: North
Sketch:

Photos:

City of Lee's Summit, MO Burns and McDonnell
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System: Lee's Summit, Missouri Data Logger Installation Form
BMcD Telo
Serial No% 70 ’;l Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch
Pressure (psi) Date Time
Installed: 4/11/2022 hygo AM
Removed: 4(1H /Zﬂ"l’ 12: 01 fm

Location:|  NE Chanel Dr

Pressure Zone: North
Sketch:
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System: Lee's Summit, Missouri Data Logger Installation Form
BMcD Telog
Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch
serial No.:| Lb(,% 84 sty er R
Ll

Pressure (psi) Date Time

Installed: 4/11/2022 - 506 AM
Removed: Lf/l‘HUL’L (155 Am

Location:  NE Woods Chappell Rd

Pressure Zone: North
Sketch:
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City of Lee's Summit, MO Burns and McDonnell
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System: Lee's Summit, Missouri Data Logger Installation Form
B?:r?a}rﬂg% 206330 Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch
Pressure (psi) Date Time
Installed: 4/11/2022 ioq P”\
Removed: 414/ wrz .69

Location:] NE Grant St

Pressure Zone: North
Sketch:

Photos:

City of Lee's Summit, MO Burns and McDonnell
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System: Lee's Summit, Missouri Data Logger Installation Form
BI\SA:rli)a:-(liligé 1156 Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch
Pressure (psi) Date Time
Installed: 4/11/2022 iy PM
Removed: HN1H/ 2t (2:071 P

Location: NE Gregory

Pressure Zone: North
Sketch:

Photos:

City of Lee's Summit, MO Burns and McDonnell
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System: Lee's Summit, Missouri Data Logger Installation Form
BMcD Telo
- No% 2:0(:% %g Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch
Pressure (psi) Date Time
Installed: 4/11/2022 5
g 1236 P
Removed: ‘1/1”//7,07«7— 1212 ppm

Location:| NW Hickory St

Pressure Zone: North
Sketch:
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System: Lee's Summit, Missouri Data Logger Installation Form
BMcD Telog e . . ] ;
S 20,3853 Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch
Pressure (psi) Date Time
Installed: 4/11/2022 | 33 P N\
Removed: Y/ Mttt 147 pm

Location: NE Ralph Powell Rd

Pressure Zone: North
Sketch:
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Photos:

City of Lee's Summit, MO Burns and McDonnell
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System: Lee's Summit, Missouri Data Logger Installation Form
BMcD Telog RPN . . . :
— 7b ,5"\ Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch
Pressure (psi) Date Time
Installed: 4/11/2022 g9 Fw]
Removed: H/l%”ﬁ’m’ H"io pm

Location:  NE Park Springs Dr

Pressure Zone: North
Sketch:
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City of Lee's Summit, MO Burns and McDonnell
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System: Lee's Summit, Missouri Data Logger Installation Form
BMcD Telo =0
_ 8 7010 ¥ [T Main size: Fire Hydrant Nozzle Diameter: 2.5-inch
Serial No.:
Pressure (psi) Date Time
Installed: 4/11/2022 200 pM
Removed: 4 /M /7-‘711 11:3€ Am

Location:{ NE Gateway Dr

Pressure Zone: North

Sketch:
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System: Lee's Summit, Missouri - North Pressure Zone Hydrant Test Form

Date: A—///'S Time:| [I+ {5
Main Size (in): N Cfv\. FH Nozzle Size (in): 245
Static Flowing
Pressure Pressure Flow"
(psi) (psi) (gpm)
Hydrant A:l | 3 & 75 1547
77V
Hydrant C: 177 //7 Frow IMa GAY
4 (hs [ower

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)**(Hydrant A, LG Flowing)>*

Discharge coefficient = 0.9

Location: /Caf( [/_ ;’, rqffh;‘f'c
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System: Lee's Summit, Missouri - North Pressure Zone

Hydrant Test Form

Date: ‘///? Time:| | 1" l"‘/
Main Size (in): ? FH Nozzle Size (in): 2.5
Static Flowing
Pressure Pressure Flow"
(psi) (psi) (gpm)
HydrantA:| 92 50 1186
Hydrant C: 9 D e

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)**(Hydrant A, LG Flowing
Discharge coefficient = 0.9

)0.5

Location: A/MM{?’/&/E ﬂfli/f

Sketch
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City of Lee's Summit, MO

Burns and McDonnell


mjmerckling
Text Box
1186


System: Lee's Summit, Missouri - North Pressure Zone Hydrant Test Form

Date:| < /3 Time:| [Z", L
Main Size (in): é/'n FH Nozzle Size (in): 2.5
Static Flowing
Pressure Pressure Flow"
(psi) (psi) (gpm)
Hydrant A: qv tZ 1321
Hydrant C: 77 b

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)**(Hydrant A, LG Flowing)*®

Discharge coefficient =0.9

Location: Yottt feackh ,7' /‘/"m'nq /’/—(—6'

Sketch

®

Ll/ 71 |

City of Lee's Summit, MO Burns and McDonnell


mjmerckling
Text Box
1321


System: Lee's Summit, Missouri - North Pressure Zone Hydrant Test Form

Date: ‘1/['{ Time:| 17242
Main Size (in): % in FH Nozzle Size (in): 2.5
Static Flowing
Pressure Pressure Flow'
(psi) (psi) (gpm)
HydrantA:| 92 5”{ 1538
Hydrant C: }o 0 7?

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)**(Hydrant A, LG Flowing)>”
Discharge coefficient = 0.9

Location: Vel Lﬂ@ o

Sketch

®
i

/—’f

cb"\/é

¢

City of Lee's Summit, MO Burns and McDonnell


mjmerckling
Text Box
1538


System: Lee's Summit, Missouri - North Pressure Zone Hydrant Test Form

Date: "///5 Time: YA

Main Size (in): FH Nozzle Size (in): A5
Static Flowing
Pressure Pressure Flow'
(psi) (psi) (gpm)
HydrantA:| ¢ ( 7L 1463
Hydrant C: 95 f?

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)**(Hydrant A, LG Flowing)®®
Discharge coefficient = 0.9

Location: y [ck ﬁ/" ws e DOy

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

Date:

47173

Main Size (in):

Static

Pressure
(psi)

g

HydrantA:| ¢l

Hydrant C: @l'[

Time: 21
FH Nozzle Size (in): 2:5
Flowing
Pressure Flow'
(psi) (gpm)
(6 1300

¢/

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)**(Hydrant A, LG Flowing)o‘5
Discharge coefficient = 0.9

Location:

LocUJr

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: L//[3 : " Time: 7,33

Main Size (in):f £ FH Nozzle Size (in): 2.5
Static Flowing
Pressure Pressure Flow'
(psi) (psi) (gpm)
Hydrant A: 77 71 1414
Hydrant C: 97 24

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)**(Hydrant A, LG Flowing)®®

Discharge coefficient =0.9

Location: YA /AA’( or. ’-' /71365,017 ) A% %

Sketch

®

3502

7

City of Lee's Summit, MO Burns and McDonnell


mjmerckling
Text Box
1414


System: Lee's Summit, Missouri - North Pressure Zone Hydrant Test Form

Date: ‘f/ ) 3 Time: M
Main Size (in): 3( FH Nozzle Size (in): 2.5
Static Flowing
Pressure Pressure Flow'
(psi) (psi) (gpm)
Hydrant A: 47 76 1404

Hydrant C:| g¢/ 417'

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)**(Hydrant A, LG Flowing)>”

Discharge coefficient = 0.9

Location: g&ﬂcﬂW‘foD Dr. /' (a’{cb«deO pﬁ

Sketch

®

[
2716 5'4‘/2

v

4

City of Lee's Summit, MO Burns and McDonnell


mjmerckling
Text Box
1404


System: Lee's Summit, Missouri - North Pressure Zone Hydrant Test Form

Date: ‘7//‘/ Time: 7‘!’/

Main Size (in): FH Nozzle Size (in): 2.5
Static Flowing
Pressure Pressure Flow"
(psi) (psi) (gpm)
Hydrant A:| 7 b2 1453
HydrantC:{ € 3 7}

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)z*(Hydrant A LG FIowing)O'5
Discharge coefficient =0.9

Location: 65\1 VI"\"( % [ﬂnm‘ﬂ-
Sketch
® !
pewe B
T
7 [
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

Date: L{/[‘f Time:| 4767
Main Size (in): FH Nozzle Size (in): 2.5
Static Flowing
Pressure Pressure Flow*
(psi) (psi) (gpm)
Hydrant A:;| 7 3 Pl 1463
Hydrant C: ¢4 KZ

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)*(Hydrant A, LG Flowing)*®
Discharge coefficient = 0.9

Location: VE [';/,W;(, Dr ;‘ [’#ﬂPfL &r

Sketch

® >

o NE Gea ST 7 (aeeL Pr
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B

City of Lee's Summit, MO Burns and McDonnell


mjmerckling
Text Box
1463


System: Lee's Summit, Missouri - North Pressure Zone

Hydrant Test Form

Date: ‘l’//‘[ Time: lO' B

Main Size (in): FH Nozzle Size (in): 2.5
Static Flowing
Pressure Pressure Flow"
(psi) (psi) (gpm)

Hydrant Al (€

viA 1139

Hydrant C:| 4¢&

¢/

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)**(Hydrant A, LG Flowing)®?

Discharge coefficient =0.9

Location:

NE Eiwrse D

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

Date: L//}’/

Time:

Main Size (in): FH Nozzle Size (in):
Static Flowing
Pressure Pressure
(psi) (psi)
HydrantA:| €4 & o
Hydrant C:| =7/ A

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)**(Hydrant A, LG Flowing)™®

Discharge coefficient =0.9

RS

2.5

Flow"
(gpm)

1300

Location: [v5 )(ptf’// ﬂyﬂb £D.
Sketch
¢ arewiY 5 [’f,’ﬁ::,wo
4 Arls
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¢ A

City of Lee's Summit, MO

Burns and McDonnell
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System: Lee's Summit, Missouri - North Pressure Zone

Hydrant Test Form

Date:

Main Size (in):

Static

Pressure
(psi)

411

Hydrant A: ¥z

HydrantC:| 77

Flowing
Pressure

(psi)

13:43

FH Nozzle Size (in):

2.5

Flow®
(gpm)

6!

1315

63

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)**(Hydrant A, LG Flowing)®®
Discharge coefficient = 0.9

Location: NE Garewny [ ¢

LosHEY [,

Sketch
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City of Lee's Summit, MO

Burns and McDonnell
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System: Lee's Summit, Missouri - North Pressure Zone Hydrant Test Form

Date: 4//141 Time: Hlf

Main Size (in): FH Nozzle Size (in): 2.5
Static Flowing
Pressure Pressure Flow"
(psi) (psi) (gpm)
Hydrant A: 134 54 1244
Hydrant C: q o é‘/

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)**(Hydrant A, LG Flowing)>*
Discharge coefficient = 0.9

Location: NE {vncﬁ‘ir’@ D(?- '7 Kp_rrjﬁo\r\/

Sketch

®

Giod [ g

City of Lee's Summit, MO Burns and McDonnell
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System: Lee's Summit, Missouri - North Pressure Zone

Hydrant Test Form

Date: »{/17 Time:| () 54
Main Size (in): FH Nozzle Size (in): 2.5
Static Flowing
Pressure Pressure Flow"
(psi) (psi) (gpm)
Hydrant A:| ¢ ( 65 1353
Hydrant C:[ ¥¢ 74

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)**(Hydrant A, LG Flowing)®®

Discharge coefficient = 0.9

Location: 'f? Yrer ﬁﬁﬂf [‘T DALTON fﬁh‘ De

Sketch

City of Lee's Summit, MO

Burns and McDonnell


mjmerckling
Text Box
1353


System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telogl s ) . e . . . .
Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch
Serial No.: ?/ 1 {g% @ ydra n
Pressure {psi) Date Time
Installed: MW}{ I F RETS ) . a’
L&

Removed: M %5’1 @, §2~ | g"’

Location:] SW Ward

Pressure Zone: South
Sketch:

Photos:

City of Lee's Summit, MO Burns and McDonnell


mjmerckling
Text Box
SW Ward


. _“3

System: Lee's Summit, Missouri Data Logger Installation Form
BMcD Tel . - . . R
Secrial le\lzé {Z(D g gﬁ Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch
Pressure (psi) Date Time
Installed: }f\gn] i3 iy %E\?
Removed: S gjf ﬁ 1 2. egj%%
Location: SW Cheddington Dr
Pressure Zone: South
Sketch:
MisO
i
LA
I
Oy
Photos:

Burns and McDonnell

City of Lee's Summit, MO


mjmerckling
Text Box
SW Cheddington Dr


System: Lee's Summit, Missouri Data Logger Installation Form ’ Z) j

BMcD Tel R
Secrial ;gﬁ % V& 4 Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch
Pressure (psi) Date Time
Installed: f*‘\wz ﬁ ¥ N - i%"‘:‘)

Removed: g /%‘ 14 Voo }yQ

Location: SW River Spring Rd

Pressure Zone: South
Sketch:

®

1 poone
L%2% 1548

a a

o
s Rhivw Sprin

Photos:

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.:

Location:

+o\60

Installed:

Removed:

Main Size:

Pressure (psi)

Fire Hydrant Nozzle Diameter: 2.5-inch

Date Time

| L0

My 13
o

/19 105

SW Winterpark Blvd

Pressure Zone: South

Sketch:

Photos:

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.: t}/@ EEE}

Installed:

Removed:

Main Size:

Pressure (psi)

Fire Hydrant Nozzle Diameter:

Date

2.5-inch

Time

Moy 1 F
[

a3 72K

A

Location:[ N/ Murray Rd

Pressure Zone: South
Sketch:

Photos:

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.:

?"gf:; ’g g Z Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure {psi) Date Time

Installed: !V\ﬁﬂm 73 125

Removed: !i 5{‘ ;‘Q {;;:

Location: 5th St

Pressure Zone: South
Sketch:

Photos:

City of Lee's Summit, MO Burns and McDonnell


mjmerckling
Text Box
5th St


System: Lee's Summit, Missouri

Data Logger installation Form

B!\S/!:rli)alTillZ% 3):34: 33% Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch
Pressure (psi) Date Time
installed: M “y L VZ gw%
Removed: Mé"iv}/ 9 Qo [
]
Location:|  Floral Hills East Memorial Gardens

Pressure Zone: South

Sketch:
~L
P
SN
/4
B Tlsrat iy »
'WW Cast pauaret
éa,(gwﬁe *
Photos:

City of Lee's Summit, MO

Burns and McDonnell


mjmerckling
Text Box
Floral Hills East Memorial Gardens


Data Logger Installation Form

System: Lee's Summit, Missouri

e

BMcD Tel )
Sefrial Zg% ?;_ @% ‘gg,g Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch
Pressure (psi) Date Time
Installed: ,)-"’\M'\ e 2 ! . y”‘%@,

Removed: ?V\{AL“ % ;\ Y {:} A

Location: NE Langsford Rd

Pressure Zone: South

Sketch:
- ~ 2N
N& Lang cord 1A
B
?‘gﬁ‘ § & \
%ifs% g e VOO
i ; =¥
A
'~ %
Photos:

City of Lee's Summit, MO Burns and McDonnell
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System: Lee's Summit, Missouri Data Logger Installation Form

BMcD Telog

Serial No.- :};%g Lo Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch

Pressure (psi) Date Time

Installed: ‘/ﬁv\@‘yi ? 2 |

Removed: M@‘% ‘E A VO LA
U

Location: NE Bryont

Pressure Zone: South
Sketch:

Photos:

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 : e . . ) .
Serial No.- ”}%i Sﬁ'éﬁ Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch
Pressure (psi) Date Time
” . y S
Installed: Mﬁw\g e § 735
. i 1 P Y T
Removed: Mif*&i \ 5\ A iS4
U
Location: NE Colburn Rd
Pressure Zone: South
Sketch:
e M Colbun P
S
M%m
g M%ﬁ
rmma.} N (:
Comind ,% 1od | 3
hdle e 3
M <D
Photos:

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 R N
R 2 N Main Size: Fire Hydrant Nozzle Diameter: 2.5-inch
Serial No.: ?b > 5{{“ y
= . %
’jfif} 1S " pressure {psi) Date Time
. A IR
Installed: May 1Y 2+ H-
}]
: ‘ Ay urg
Removed: m&%’ % ﬁ a4 i%{:}
Location: Goodman
Pressure Zone: South
Sketch:
Ex
i ’,‘ﬁ
3
' 3
K
Photos:

City of Lee's Summit, MO

Burns and McDonnell
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Goodman


System: Lee's Summit, Missouri

(=)

H

Data Logger Installation Form

BMcD Telog
Serial No.:

Location:

FEVTF

Installed:

Removed:

Main Size:

Pressure (psi)

Fire Hydrant Nozzle Diameter: 2.5-inch

Date

Mw?& s

G/i<

Time

50%

Technology Drive

Pressure Zone: South

Sketch:

Photos:

City of Lee's Summit, MO

Burns and McDonnell


mjmerckling
Text Box
Technology Drive


System: Lee's Summit, Missouri - South Pressure Zone

B

Hydrant Test Form

Hydrant A:

Hydrant C:

Notes: 1. Flow = 29.83*(discharge coefficient)*{FH nozzle size)z*(Hydrant A LG Flowing)o'S

Location:

Sketch

Date:

Main Size (in):

Static
Pressure
(psi)

96

44

Discharge coefficient = 0.9

Time:} 24+ 20 5“5

FH Nozzle Size (in): 2.5
Flowing
Pressure Flow"
(psi) (gpm)

0O 1404

2\

SW Raintree Pkwy

)

Sig Ramtree Py

City of Lee's Summit, MO

Burns and McDonnell


jsrobinson
Note
Hydrant Test 1
May 18, 2022
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System: Lee's Summit, Missouri - South Pressure Zone

Hydrant Test Form

Hydrant A:

Hydrant C:

Date:

Main Size (in):

Static

Pressure

{psi)

f%a% Y

13

g1
§b

Time:

FH Nozzle Size (in):

Flowing

Pressure
{psi)

6%

g\

g:39

2.5

Flow®
{gpm)

1348

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)®*(Hydrant A, LG Flowing)™”
Discharge coefficient = 0.9

Location:

Sketch

SW Whistle.Dr.

City of Lee's Summit, MO

TJK Updated FH Tests
5 20 22 Map
Confirmed

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

E

Hydrant Test Form

Main Size (in):

Static

Pressure

(psi)

Mﬁ\ﬁ}ii?
[

Time: 3 . g’g

Hydrant A: ﬁ ﬁ?

FH Nozzle Size (in): 2.5
Flowing
Pressure Flow'
(psi) {(gpm)
0¥ 1348

Hydrant C: ‘gg

1o

Notes: 1. Flow = 29.83*({discharge coefficient)*(FH nozzle size)z*(Hydrant A LG Flowing)o‘5

Discharge coefficient = 0.9

Location:| - Trajlridge Elementary School

Sketch

T\ Trallndee

! L ’ o
% i igﬁ% Pes é oy B

e

City of Lee's Summit, MO

Burns and McDonnell
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System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Date: Mggg,xfg Time: ;“. “Z,Q\

Main Size {in): FH Nozzle Size {in): 2.5
Static Flowing
Pressure Pressure Flow*
(psi) (psi) (8pm)
Hydrant A: % | % | o0 1678
Hydrant C: 2 % %Q?

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size) *(Hydrant A, LG Flowing)®*
Discharge coefficient = 0.9

Location:} SW Hickory Ln

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

\
Vi

Hydrant Test Form

Main Size (in):

Date:

Static

Pressure

(psi)

fmﬁk {3

Hydrant A:

A0k

Hydrant C:

lO7%

Flowing

Pressure
(psi)

gk

L i

Time:| A+ g’%
FH Nozzle Size (in): 2.5
Flow"
(gpm)
1538
88 or 987
<
--it is 88

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)’*(Hydrant A, LG Flowing)o'5
Discharge coefficient = 0.9

Location:} -~ S\W 11th Terrace

Sketch

Wt %

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

Date: ;’i‘g\‘ﬁxw %'Sg Time: i@ ?1
Main Size {in): FH Nozzle Size (in.): 2.5
Static Flowing
Pressure Pressure Flow"
{psi) (psi) (gpm)
Hydrant A: %1@ 1o b & 1686
101 or 1047
Hydrant C: .
‘E‘M ?O% --itis 101

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)**(Hydrant A, LG Flowing)”®
Discharge coefficient = 0.9

Location:] SW Winter Creek

Sketch

®

City of Lee's Summit, MO Burns and McDonnell


tjkargl
Callout
101 or 104?

--it is 101

mjmerckling
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1686

mjmerckling
Text Box
SW Winter Creek


System: Lee's Summit, Missouri - South Pressure Zone

Hydrant Test Form

Date: }M\“} %% Time:| {5 L
Main Size (in}): FH Nozzle Size (in}): 2.5
Static Flowing
Pressure Pressure Flow"
(psi) (psi) (gpm)
Hydrant A: % 1 {;’Z/ 1321

Hydrant C: Q LE.,‘

40

Discharge coefficient = 0.9

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)z*(Hydrant A, LG Flowing)™®

Location:

SW Craigmont Drive

Sketch
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City of Lee's Summit, MO

Burns and McDonnell
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System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Date: fv\ﬁﬂﬁl\ v Time:l {1404
Main Size (in): FH Nozzle Size (in): 2.5
Static Flowing
Pressure Pressure Flow"
(psi) (psi) (gpm)
Hydrant A: g:“ g X 7 1519
Hydrant C: q5 9

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)*(Hydrant A, LG FIowing)O'5
Discharge coefficient = 0.9

Location:| ' NW Ward Lane

Sketch

;’VM V@' % h«f @{

City of Lee's Summit, MO Burns and McDonnell


mjmerckling
Text Box
1519

mjmerckling
Text Box
NW Ward Lane


System: Lee's Summit, Missouri - South Pressure Zone

e
£

% o t\’%
1)

Hydrant Test Form

Hydrant A:

Hydrant C:

Date:

Man 13

Time:

FH Nozzle Size (in):

14

2.5

Flow"
(gpm)

1233

Main Size (in}):
Static Flowing
Pressure Pressure
{psi) (psi)
2 Th
67 &L

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)*(Hydrant A, LG Flowing)O'S

Location:

Sketch

Discharge coefficient = 0.9

SW Lakeview Blvd
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City of Lee's Summit, MO

Burns and McDonnell


mjmerckling
Text Box
1233

mjmerckling
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Hydrant Test Form

System: Lee's Summit, Missouri - South Pressure Zone

Date:

Mfﬁzig

Main Size (in):

Static
Pressure
(psi)

Time:

FH Nozzle Size (in):

Flowing
Pressure
(psi)

Hydrant A: g Z

ug

Hydrant C: ‘3 %

13

2.5

Flow"
(gpm)

1163

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)z*(Hydrant A, LG Flowing)o'5

Discharge coefficient = 0.9

Location: SE Richardson Place

Sketch
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City of Lee's Summit, MO

Burns and McDonnell
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System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Date: M&% 8 Time:| 472 O 4
Main Size (in): FH Nozzle Size (in): 2.5
Static Flowing
Pressure Pressure Flow"
(psi) (psi) (gpm)

Hydrant A: %@ 5"1 1210

Hydrant C: gl j_::é

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)z*(Hydrant A LG Flowing)o‘5
Discharge coefficient=0.9

Location: E 130 St
Sketch
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City of Lee's Summit, MO Burns and McDonnell
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Text Box
1210

mjmerckling
Text Box
E 130 St


System: Lee's Summit, Missouri - South Pressure Zone

Date: MM\% g Time: jrol
4
Main Size (in): FH Nozzle Size (in): 2.5
Static Flowing
Pressure Pressure Flow'
{psi) (psi) (gpm)

Hydrant A: q @ 5@“’ 1547

Hydrant C: Ci@ g!;;._,

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)**(Hydrant A, LG Flowing)o'5
Discharge coefficient = 0.9

Location: SE 5th Street

Sketch

®

f”_g
el
W‘:u;%w@ {)f.

City of Lee's Summit, MO

Burns and McDonnell
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SE 5th Street


System: Lee's Summit, Missouri - South Pressure Zone

Hydrant Test Form

Date: Mg,‘@\ %? Time: i ¢ if{
Main Size {in): FH Nozzle Size {in): 2.5
Static Flowing
Pressure Pressure Flow"
(psi) (psi) (gpm)
Hydrant A: @% o7} y‘i Z_ 1609
Hydrant C: i D Lo {

Notes: 1. Flow = 29.83*(discharge coefficient)*{FH nozzle size) *(Hydrant A, LG Flowing)o'5

Discharge coefficient = 0.9

Location:} "NE Viewport Drive

Sketch

s

City of Lee's Summit, MO

Burns and McDonnell


mjmerckling
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1609

mjmerckling
Text Box
NE Viewport Drive
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Hydrant Test Form

System: Lee's Summit, Missouri - South Pressure Zone

Time:| | A bﬁ

Date: M&& g %

v
Main Size (in): FH Nozzle Size (in): 2.5
Static Flowing ,
Pressure Pressure Flow®
(psi) (psi) (gpm)
1678

V5 | \OD

Hydrant A:

LG

Hydrant C:
Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)**(Hydrant A, LG Flowing)™®

Discharge coefficient = 0.9

Location:} “NE Topaz Drive

Sketch
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City of Lee's Summit, MO
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System: Lee's Summit, Missouri - South Pressure Zone

Hydrant Test Form

Hydrant A:

Hydrant C:

Sketch

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)z*(Hydrant A, LG Flowing
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System: Lee's Summit, Missouri - South Pressure Zone

Hydrant Test Form

Date: Mﬁ% i ¥
]

Main Size {in):

Static

Pressure
(psi)

Hydrant A: ’5‘2 ’S

Time: 7 v g
FH Nozzle Size {in): 2.5
Flowing
Pressure Flow"
(psi) (gpm)
1363

Hydrant C: f% %

g -

Notes: 1. Flow = 29.83*{discharge coefficient)*(FH nozzle size)z*(Hydrant A LG Flowing)o'5

Discharge coefficient =0.9

Location:} - NE Lindsay Ave
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System: Lee's Summit, Missouri - South Pressure Zone

Hydrant Test Form

Date: Mmﬁ( %%

Main Size (in}):

Static
Pressure
(psi)

Hydrant A: %D@

Hydrant C: E% i}i}

Flowing
Pressure
(psi)

Time:

FH Nozzle Size (in):

o

i

:Lg

2.5

Flow"
(gpm)

1556

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)**(Hydrant A, LG Flowing)o'S

Discharge coefficient = 0.9

Location: NE Mulberry St

Sketch
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System: Lee's Summit, Missouri - South Pressure Zone
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Hydrant Test Form

Date: MQ@E %f%‘

Main Size {in):

Static
Pressure
{psi)

Time:

FH Nozzle Size {in):

Flowing
Pressure
(psi)

16

Hydrant A: % Q L%,m

Hydrant C: i Q “”3{

1O

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)z*(Hydrant A LG Flowing)o‘5

Discharge coefficient = 0.9
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Location: NE Cedar Street
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System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form

Date: fj\ﬂy L4 Time:| 7). a4
Main Size (in): FH Nozzle Size (in): 2.5
Static Flowing
Pressure Pressure Flow"
(psi) (psi) ; (gpm)
Hydrant A: +4 &1 1321
Hydrant C: g & }%

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)**(Hydrant A, LG Flowing)®”
Discharge coefficient = 0.9

Location:] NE Grand Avenue

Sketch
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System: Lee's Summit, Missouri - South Pressure Zone

Hydrant Test Form

Date: Wg_\z A Time:
b
Main Size (in): FH Nozzle Size {in):
Static Flowing
Pressure Pressure
(psi) (psi)
Hydrant A: b@% 1 “1.
Hydrant C: L4 % O U{M

+

2.5

Flow®
(gpm)

1609

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)**(Hydrant A, LG Flowing)™>

Discharge coefficient = 0.9

Location:] NE Jones Industrial Drive
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System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form
1 an . Y P N
Date: ?ﬂfﬁ%ﬁ L4 Timerl 25571 Ak
&1
Main Size (in): FH Nozzle Size (in): 2.5
Static Flowing
Pressure Pressure Flow*

{psi) (psi) ; (gpm)
Hydrant A 1 (09 }?g 1574
Hydrant C: bils VO L

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)z*(Hydrant A, LG Flowing)®®
Discharge coefficient =0.9

Location: “T sy mona 0r.

Sketch
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System: Lee's Summit, Missouri - South Pressure Zone Hydrant Test Form
; . A . a .
Date: gﬁ‘@,} g% Time: 1.04 N
Main Size (in}): FH Nozzle Size (in}): 2.5
Static Flowing
Pressure Pressure Flow"
(psi) {psi) , (gpm)
4 p =
Hydrant A: [
y 1) 4% 1661
HydrantC:| | {{ {OZ

Notes: 1. Flow = 29.83*(discharge coefficient)*(FH nozzle size)**(Hydrant A, LG Flow'mg)o‘5
Discharge coefficient = 0.9

Location: NW Technology Drive
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APPENDIX E MODEL CALIBRATION RESULTS



Lee's Summit

Appendix E

South Pressure Zone Model Calibration

vl gpm eff. Dia Ivl gpm eff. Dia vl 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 Terminal Pumping Station (KCMO Supply) High Service Pump Station Elevated Storage
South Shared South South Metered to | Metered to South South South South South South South
5838.92 GST Ward Rd Scherer Rd | GST1 (5.5 MG) | GST2 (4.0 MG) Scherer Tower Hook Tower Ranson Tower
Fire Hydrant Test Location Date Time Discharge | Pumps 1,2, 3,4 Discharge Pumps1,2,3,4 Tower Level | Tower Level system Tower Level | Tower Level system Tower Level | Tower Level system
Calculated Level Flow Flow Level Level North Flow | South Flow (measured (measured (measured (measured (measured (measured
Pressure ON/OFF Status Pressure ON/OFF Status Pressure Pressure Pressure
from Datum) from BCL) from Datum) from BCL) from Datum) from BCL)
(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 At (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: 0.94 162.3 223 68.5 151.9 219 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 At (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: 0.94 162.2 222 68.6 152.2 22.2 63.7 151.6 236 66.0
Model Results Test 2| 60 1,090 4,531 70.0 65.2 65.7
Trailridge Elementary School At (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 63.6 151.9 239 66.0
Model Results Test 3 62 1,087 4,427 70.9 66.3 66.0
SW Hickory Lane At (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 63.5 151.5 235 65.8
Model Results Test 4 59 1,100 4,539 69.4 64.9 65.6
SW 11th Terrace At (min) |25 0.890 OFF P4 ON 40 (] 1]
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: 0.94 161.9 219 68.3 151.7 21.7 63.5 151.5 235 65.9
Model Results Test 5 59 1,120 4,530 70.1 65.6 65.6
SW Winter Creek At (min)|17 0.884 OFF P4 ON 59 (1] -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 63.5 151.6 236 65.8
Model Results Test 6| 59 1,083 4,525 70.1 65.6 65.7
SW Crai; Drive At (min) |26 0.885 OFF P4 ON 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 At (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 68.3 152.1 221 63.7 151.4 234 68.3
Model Results Test 8| 59 1,113 4,537 70.1 65.8 65.6
SW Lakeview Blvd At (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: 0.94 161.7 217 63.4 151.5 21.5 63.4 151.3 233 65.7
Model Results Test 9 59 1,099 4,545 70.1 65.6 65.6
SE Richardson Place At (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 63.5 151.4 234 65.6
Model Results Test 10| 59 1,083 4,550 70.3 65.9 65.5
E 130 Street At (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: 0.94 161.6 216 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 At (min) |63 0.884 OFF P4 ON ) 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: 0.94 161.6 216 68.3 151.3 21.3 63.3 150.5 225 65.7
Model Results Test 12| 59 1,083 4,564 70.2 65.7 65.2
NE Viewport Drive At (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: 0.94 161.5 215 68.2 151.4 21.4 63.4 150.9 229 65.6
Model Results Test 13 59 1,080 4,561 70.3 65.8 65.4
NE Topaz Drive At (min) |16 0.874 OFF P4 ON 50 () )
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: 0.94 161.4 214 68.3 151.4 21.4 63.2 150.9 229 65.6
Model Results Test 14| 59 1,082 4,565 70.2 65.8 65.4
SE Cr i Street At (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: 0.94 161.4 214 68.2 151.3 213 63.3 150.9 229 65.6
Model Results Test 15 59 1,082 4,568 70.1 65.7 65.4
NE Lindsay Ave At (min) |18 0.922 OFF P4 ON 56 () 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: 0.94 161.3 213 68.3 151.3 21.3 63.3 150.6 226 65.5
Model Results Test 16| 59 1,120 4,549 70.0 65.6 65.3
NE Mulberry St At (min)|18 0.863 OFF P4 ON 0 57 -107
Field Data 5/18/2022 2:25PM 5,038 51.5 95.6 0 0 14.9 14.2 64 4,142 1,060 SETTING: 0.94 161.3 213 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 At (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: 0.94 164.5 245 69.1 153.3 7515 64.0 153.9 259 66.8
Model Results Test 18| 60 1,190 4,412 713 66.7 66.7
NE Grand Avenue At (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 69.3 153.4 234 64.2 154.0 26.0 66.8
Model Results Test 19 60 1,191 4,405 713 66.7 66.7
NE Jones Industrial Drive At (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: 0.94 164.1 241 69.3 153.3 7515 64.3 153.8 25.8 66.7
Model Results Test 20| 59 1,218 4,397 711 66.6 66.6
Timberman Drive At (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 At (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: 0.94 163.8 238 69.2 153.2 23.2 64.2 153.3 253 66.6
Model Results Test 22| 59 1,153 4,463 70.7 66.2 66.4
At (min)
Field Data 5/19/2022
Model Results
At (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.

Burns and McDonnell



- = Modeled value lower than observed

6:15:00 AM * Nearest DL FH-A Flowing Hydrant
Data Loggers Hydrant Test* Static Reading’
Hook EST | Scherer EST |
206383 206384 206385 206386 76151 76152 76153 76154 76155 76156 76157 76159 76160 76161 FH-A FH-C FH-A FH-C
Fire Hydrant Test Location Date Time - - - - - - - - - - - - - - s g g g g
5 5 5 5 5 5 5 5 5 5 5 5 5 5 o ] ] ] ]
3 3 3 3 3 3 3 3 3 3 3 3 3 3 = o g o g
[-% (-9 [-% (-9
(psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (gpm) (psi) (psi) (psi) (psi)
SW Raintree Pkwy At (min)|9 * *
Field Data (SCADA) 5/18/2022 8:14 AM 64 70 97 66 91 84 91 93 92 97 97 78 108 94 1,404 70 81 96 99
Model Results Test 1 66 70 98 68 92 85 92 95 94 98 98 82 110 93 82 83 96 96
SW Whistle Drive At (min) 23 i b
Field Data 5/18/2022 8:38 AM 65 70 97 67 91 84 91 94 91 96 98 83 108 95 1,348 68 81 78 86
Model Results Test 2 65 70 98 68 92 85 91 94 93 97 98 82 109 93 72 77 77 82
Trailridge Elementary School At (min)|20 * *k
Field Data 5/18/2022 8:58 AM 65 70 97 66 91 85 92 94 93 97 97 78 109 94 1,348 68 76 90 88
Model Results Test 3 66 71 100 70 94 87 93 96 96 99 99 81 110 94 80 77 90 84
SW Hickory Lane At (min) 31 **
Field Data 5/18/2022 9:28 AM 65 70 97 66 91 85 92 93 95 97 97 82 109 83 1,678 100 107 114 118
Model Results Test4 65 69 98 68 91 85 91 94 94 97 98 82 109 85 93 98 108 111
SW 11th Terrace At (min) |25 *k
Field Data 5/18/2022 9:53 AM 65 70 97 67 91 84 90 91 94 95 96 82 106 94 1,538 84 88 94 107
Model Results Test 5 66 70 98 68 92 85 91 95 95 98 98 82 106 93 83 86 90 91
SW Winter Creek At (min) 17 i
Field Data 5/18/2022 10:10 AM 65 70 97 66 92 83 89 96 95 97 97 80 102 94 1,686 101 104 120 109
Model Results Test 6 66 70 98 68 92 85 90 95 95 98 98 82 105 93 110 101 118 107
SW Craigmont Drive At (min) |26 *k *
Field Data 5/18/2022 10:36 AM 65 70 97 65 90 83 88 93 94 97 96 81 105 94 1,321 62 90 92 94
Model Results Test 7 66 70 98 68 91 85 90 94 95 97 97 82 108 93 84 91 91 94
NW Ward Lane At (min) 25 **
Field Data 5/18/2022 11:01 AM 65 70 97 67 92 83 91 94 95 96 97 81 106 94 1,519 82 86 98 95
Model Results Test 8 66 70 98 68 92 85 91 94 95 97 98 82 109 93 77 82 95 92
SW Lakeview Blvd At (min) |17 *
Field Data 5/18/2022 11:18 AM 65 70 98 67 91 83 91 95 94 97 98 82 107 94 1,233 54 62 72 67
Model Results Test9 65 70 98 68 91 84 91 94 95 97 98 82 109 93 63 65 72 68
SE Richardson Place At (min) 18 e
Field Data 5/18/2022 11:36 AM 65 70 97 67 91 82 91 94 94 97 97 82 108 95 1,163 48 78 82 81
Model Results Test 10 66 70 98 68 91 84 92 94 95 97 98 82 109 93 72 76 81 81
E 130 Street At (min) 24 *
Field Data 5/18/2022 12:00 AM 65 70 97 60 90 85 93 92 95 96 97 82 109 94 1,210 52 56 90 82
Model Results Test 11 66 70 97 62 91 85 91 94 95 97 98 82 109 93 57 59 83 80
SE 5th Street At (min) |63 o
Field Data 5/18/2022 1:03 PM 65 70 92 64 91 84 93 94 95 96 98 82 108 94 1,547 85 84 96 90
Model Results Test 12 66 70 97 67 91 85 92 95 95 97 98 82 109 93 88 83 93 87
NE Viewport Drive At (min) |15 *
Field Data 5/18/2022 1:18 PM 65 70 93 64 90 85 93 91 95 97 96 82 108 94 1,609 92 101 107 107
Model Results Test 13 66 70 96 67 91 84 91 94 95 97 98 82 109 93 99 99 107 105
NE Topaz Drive At (min) 16 i
Field Data 5/18/2022 1:34 PM 65 70 95 68 91 83 92 93 95 97 97 81 107 95 1,678 100 116 113 122
Model Results Test 14 66 70 96 67 91 84 91 94 95 97 98 82 109 93 103 113 110 119
SE Crestwood Street At (min) 14 * *
Field Data 5/18/2022 1:48 PM 65 70 94 65 90 84 92 93 94 95 97 82 108 95 1,463 76 99 105 104
Model Results Test 15 66 70 97 67 91 84 91 94 95 97 98 82 109 93 99 98 104 101
NE Lindsay Ave At (min) 18 *
Field Data 5/18/2022 2:07 PM 65 70 96 64 89 84 92 90 94 95 94 82 108 95 1,363 66 84 93 98
Model Results Test 16 65 70 97 67 91 84 91 93 95 96 97 82 109 93 75 85 92 95
NE Mulberry St At (min) 18 *
Field Data 5/18/2022 2:25PM 65 70 97 64 89 84 93 89 94 92 94 81 108 95 1,556 86 96 100 103
Model Results Test 17 66 70 97 67 91 84 91 92 95 92 97 82 109 93 89 94 99 100
NE Cedar Street At (min) 1022 *
Field Data 5/19/2022 7:26 AM 65 71 97 66 91 85 93 92 95 94 97 82 110 95 1,463 76 101 104 107
Model Results Test 18 67 71 98 69 92 85 92 93 96 96 98 83 110 94 89 100 100 105
NE Grand Avenue At (min) 13 *
Field Data 5/19/2022 7:39 AM 65 71 97 67 92 85 93 92 95 96 97 82 108 95 1,321 62 78 79 86
Model Results Test 19 67 71 99 69 92 86 93 95 96 98 99 83 110 94 67 78 79 85
NE Jones Industrial Drive At (min) 36 —
Field Data 5/19/2022 8:15 AM 65 71 98 66 89 84 92 89 96 95 94 82 109 96 1,609 92 104 103 109
Model Results Test 20 66 71 98 68 92 85 92 90 96 96 98 83 110 94 102 101 107 109

Flowing Static
FH-A FH-C FH-A FH-C
< g < g
> =] > =]
2 a 2 a
< o < o
[-% [-% [-% [-%
(psi) (psi) (psi) (psi)

12 2 0 -3

4 -4 -l -4

12 1 0 -4

7 9 -6 7

il -2 -4 -16

9 -3 ) 7

22 1 il 0

5 -4 -3 -3

9 3 0 1

24 7 -l 0

5 3 7 -2

3 A -3 -3

7 -2 0 -2

3 -3 -3 -3

23 -1 il -3

9 1 -l -3

3 -2 il -3

13 A -4 7

5 0 0 -1

10 -3 4 0

Lee's Summit
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6:15:00 AM * Nearest DL

FH-A Flowing Hydrant - = Modeled value lower than observed
Data Loggers Hydrant Test Static Reading’ Flowing Static
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 ° ° ° °
Fire Hydrant Test Location Date Time c c c - c - c - c - c - c - 5 g g g g '3' § '3' §
3 3 3 3 3 3 3 3 3 3 3 3 3 3 & g g g g g g g 4
] ] ] ] ] ] ] ] [ ] ] ] ] ] & & & & o a o a
(psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (gpm) (psi) (psi) (psi) (psi) (psi) (psi) (psi) (psi)
Timberman Drive At (min) |35 *
Field Data 5/19/2022 8:50 AM 65 71 98 67 92 84 87 94 94 97 97 83 105 96 1,574 88 104 109 115 7 -2 -4 -5
Model Results Test 21 66 71 98 69 92 86 90 95 96 98 98 83 108 94 95 102 105 110
NW Technology Drive At (min) 18 i
Field Data 5/19/2022 9:08 AM 65 71 98 66 90 85 90 92 95 97 91 82 109 96 1,661 98 108 108 110 2 -5 -3 -2
Model Results Test 22 66 71 98 68 92 85 91 94 96 97 94 83 109 94 100 103 105 108
At (min)
Field Data 5/19/2022 0 0 0 0
Model Results
At (min)
Field Data 5/18/2022 0 0 0 0
Model Results

Lee's Summit Burns and McDonnell




Lee's Summit

North Pressure Zone Model Calibration

97.20 FH-A _ Flowing Hydrant
Maybrook (IND) Bowlin Pump Station Leinweber Elevated Storage Data Loggers Hydrant Test! Static Readingl
North Base North North North North
21514 Meter Booster Pumps 1 +2 Woods Chapel 206383 206384 206385 206386 76151 | 76152 | 76153 | 76154 | 76155 | 76156 | 76157 | 76159 | 76160 | 76161 FH-A FH-C FH-A FH-C
Fire Hydrant Test Location Date Time Maybrook Maybrook Tower Level Level = = = = = = = = = = = = = <8 2 g g g
DMD Flow Suction Discharge l;pstream (measured (Measured PTower g E g E E E E E E E E E E E E _% ﬁ ﬁ ﬁ ﬁ
Pressure Pressure ressure from datum) from BCL) ressure z z z z z z z z z z z z z z E_,c: w $ 2 2 2
(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 Runl 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 At (min) |19 14.4 w2 W
Field Data 4/13/2022 12:21PM 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 At (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 At (min) |16 -27.3 W W
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. At (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 At (min) |62 11.2 o
Field Data 4/13/2022 2:11PM 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 Runill 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 At (min) |25 -14.5 * *
Field Data 4/13/2022 2:35PM 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
Beack d Dr & d Dr. At (min)|29 16.5 W
Field Data 4/13/2022 3:05PM 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 At (min) 399 -8.1 *
Field Data 4/14/2022 9:44 AM 1094 1,102 137 136 54 1435 348 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 At (min) |16 50.2 o
Field Data 4/14/2022 10:01 AM 1157 1,107 137 136 56 143.6 349 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. At (min) |16 -83.8 *
Field Data 4/14/2022 10:13 AM 1079 1,163 136 135 58 143.4 347 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. At (min) |13 -30.7 W
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 y Dr. & Goshen Dr. At (min) |17 14.2 * ~30 higher E
Field Data 4/14/2022 10:50 AM 1177 1,163 136 135 55 143.4 347 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 hine Dr & Raink At (min) |32 b
Field Data 4/14/2022 11:22 AM 1132 1,132 136 135 55 1433 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 Ridgg At (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

Burns and McDonnell






