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NOTES:

This memo identifies the purpose and procedure for developing a water model for the proposed
development and infrastructure improvements at Kessler Ridge Apartments in Lee's Summit,
Jackson County, Missouri.

The City of Lee’'s Summit (City) provides water around the proposed 5.5-acre residential
development including apartments and townhouses. Plans for private water service extensions
to the project site will be designed in accordance with City and Missouri Department of Natural
Resources (MDNR) standards.

The Developer intends to extend a 10-inch private service around the building and branch to 8-
inch private services within the development, tying into the existing system along SW Longview
Boulevard. The private services will be routed around the proposed buildings to provide fire
suppression water needs. A backflow preventer will be installed after the connection to the
public main. Domestic needs will be served from the existing public mains surrounding the
development.

The hydraulic model was created with H2ONET software and calibrated using hydrant tests
provided by the City, included as Appendix A. The hydrant tests yielded pressures from 84 to
90 pounds per square inch (psi) static and 80 to 84 psi residual, with observed flows ranging
from 1,374 to 1,444 gallons per minute (gpm).
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The static and residual pressures, and flow rates from this test were used to calibrate the water
model to conditions experienced by the system. A reservoir was used to represent the existing
distribution system and junctions were used to connect pipes and represent service
connections, fittings, and hydrants. Elevations from Google Earth were used throughout the
model at junctions. When the base model is constructed, flows obtained from field testing are
entered as a demand at a junction and the corresponding pressure at an adjacent junction is
compared to the residual pressure from the field test. Once calibrated to existing conditions,
proposed improvements were added into the model. Two scenarios, steady state and fire flow
analysis, have been analyzed using the modeling software. Exhibit 1 (attached) illustrates the
hydraulic model.

The steady state scenario represents how the system is performing in its current condition, with
no additional demands placed on the system. This is comparable to the static pressures
experienced at hydrants during testing. Results of the steady state scenario are presented in
Appendix B, which includes information about junctions, pipes, and reservoirs.

A domestic demand was applied to junctions representing water usage on a peak day.
Residential and commercial rates were assumed, based on the building use and corresponding
Equivalent Dwelling Unit determinations. A peaking factor of 5 was applied to the flow rates.
Multiple residences and businesses are accounted for on individual junctions.

For the fire flow analysis, a fire flow demand of 800 gpm was applied to five junctions which
represent new private hydrants within the development. Domestic demands were also included
in the fire flow analysis at the assumed peak day demand. Results of the fire flow analysis are
presented in Appendix C. The analysis shows sufficient capacity in the private service line to
provide required demand while meeting statutory pressure requirements. Water velocities in the
pipes of this test were under the maximum recommended 20 feet per second, and pressures in
all junctions were at least 20 psi, satisfying safety requirements of MDNR.

Flow reports with negative values are representative of the direction of flow and do not indicate
water loss. Water loss has not been calculated in this model. Headloss calculations were
determined using the Hazen-Williams method. Roughness coefficients of 140 were used which
correspond to the age, material, and condition of water mains within the existing and proposed
system. The majority of the pipe in the model area is recently constructed PVC and is expected
to be in good condition.

The proposed private service extension, as analyzed, has capacity to provide a sufficient flow
volume, in the event of a fire and during a peak day condition for domestic demands. While
maintaining pressure in the line greater than the minimum design standard.

Should you have any questions regarding this memo, please contact me at 816.299.4364 or
ahilgedick@olssonassociates.com.

Sincerely,

(o Riyedid,

Adam Hilgedick, PE

cc. Nick Heiser— Olsson Associates
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APPENDIX “A”

Hydrant Test Information



Project Name: Kessler Ridge Apartments Date: 6/12/2018
Project Number: 017-3697 By: AKH
Pressure (psi) Inches Flow (GPM) (psi)
Hydrant # | Static | Residual | Pitot | Orifice Size | Coefficient | Observed | Available pressure drops
1 84 80 67 2.5 0.9 1373 6138 64 4
2 90 85 74 2.5 0.9 1443 6002 70 5
3 88 84 74 2.5 0.9 1443 6666 68 4
p d c Q/Q; Qr h, hy
Residual Base.lme Q = 2983 c:d:.\.."[:
20 psi
054
Qr = QF x =53

STATIC PRESSURE
Pressure reading before water flows.

RESIDUAL PRESSURE
Pressure reading while water is flowing (from an outlet other than the flow outlet.)

PITOT PRESSURE

Reading taken by a pitot gauge inserted into the center of the flowing outlet, at a distance away
from the lip of the outlet of about half the nozzle's diameter.

COEFFICIENT

Since hydrant nozzles typically don't produce perfect discharge columns, this is a correction factor
which is often used to compensate for errant pitot readings. Hydrant manufacturers should be able
to provide coefficients for their products. For hydrants where the coefficient is unknown, we use
.95 or .9 depending upon how uniform the discharge stream looks when the hydrant is opened. If a
flow tube or "stream straightner" is used on the hydrant, the coefficient would be 1.

RESIDUAL BASELINE

A pressure which you determine is the lowest that the hydrant would be pulled down during actual
use. NFPA states that the basis for fire flow calculations will be 20 psi residual, however in low
pressure areas they allow calculations based on one-half the static pressure. Ergo, flow from a
hydrant that has only a 30 psi static pressure can be calculated on a basis of drawing it down to 15
psi rather than 20.

OBSERVED FLOW

This is a calculation in GPM of the actual flow from one outlet flowing fully opened.

AVAILABLE FLOW

This is the calculated maximum capacity of the hydrant if it is pumped down to the basis residual
pressure (usually 20 psi).

Q FORMULA

The Q formula produces a value in GPM based on the nozzle diameter and pitot pressure (solving



for"Q".)
Q = 2983 cdlfp
Where Q=observed flow, c=coefficient, d=outlet diameter, p=pitot pressure.

HAZEN-WILLIAMS FORMULA
This formula calculates available flow based on the readings taken before and during the single
outlet flow test (solving for "QR".)

0,534

Qr = QF x h'T

h¢

Where Qr=observed flow, hris the drop in pressure from the static pressure to the desired residual
baseline and hris the drop in psi from static pressure to the actual residual pressure that was
measured during the test. Please note that we are calculating to the .54 power (a fractional
number.)

We loaded these formulas into a computer program to make them practical to work, however a
programmable scientific calculator can also provide efficient results.

Note:

In most instances the Hazen-Williams formula will calculate available flows that are greater than
observed flows. However on extremely weak water mains hydrants may fall below the baseline
residual when an outlet is opened up. If there is sufficient residual pressure to take an accurate
reading, the formula will still calculate what the hydrant produces at 20 psi (or half the static
pressure) which in these cases will be slightly less than the observed flow. According to NFPA, these
hydrants are to be rated at their available flows at the appropriate residual pressure so the lower
GPM reading is the one to be used for rating the hydrant. If the residual pressure is too low to take
accurate readings discharging an "open butt" outlet, a small smooth bore tip can be attached to the
outlet, the calculations based on the size of the tip, and the formula will still work.



APPENDIX “B”

Steady State Scenario
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APPENDIX “C”

Fire Flow Analysis
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