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Proposed Lift Station Upgrade
At Elks Country Estates
October 28, 2008

We propose an upgrade of the Elks Country Estates Sanitary Sewer Lift Station Facility to
accommodate future development planned within the lift station’s service area or sewershed. A
delineation of the sewershed is enclosed. The lift station upgrade is necessary to provide an
increased pump rate and wet well operating volume. Generally speaking, the more homes and
businesses that contribute sewer flows to a lift station, the larger will be the peak inflow rate
expected at the wet well. It follows that the larger the peak inflow rate expected at the wet well,
the bigger the pumps and wet well operating volume need be.

The existing sanitary sewer lift station at Elks Country Estates has a pump rate of 120 to 140
gpm with a single pump operating. Such a pump rate will generally accommodate 170 to 190
equivalent dwelling units (EDU). The existing wet well has an available operating volume of
approximately 750 gallons. This volume would generally accommodate peak flows from
approximately 360 EDU’s and a pump rate of 250 gpm. Consequently, the existing wet well,
when considered alone, does not have the capacity to accommodate a significant upgrade.

The extent of the pump upgrade is limited by the existing 6-inch forcemain. We propose
maximizing the number of EDU’s accommodated with this upgrade by providing a pump rate
that will provide a velocity of 6 fps in the forcemain. It is usually accepted/ recommended that
velocities in the forcemain be in the range of 2 fps to 8 fps; the maximum recommended velocity
may be slightly different depending on the reference/ regulatory source.

With the upgrade, we propose installing 529 gpm pumps to accommodate 807 EDU’s. We also
propose installing a new single cell 9” x 9” concrete box wet well, a new 8 x 8" concrete box
valve pit, and a manhole w/ air release system. We propose using the existing wet well to
provide additional emergency storage volume at the facility. Preliminary calculations and

selected pump data is enclosed.

The proposed upgrade has been designed to limit service interruptions at the facility. If things
proceed as planned, we expect the longest service interruptions to not exceed 4 continuous hours.
These interruptions will be scheduled for the night/ early morning hours.
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Hydraulic Horsepower, hyd hp =

Lift Station Calculations
Jolly Lane Lift Station - Renovation
070CT2008

= Number of EDU's

= ADF (gpd, assume 266 gpd per edu)
= Peak Factor (based on population)

= PH Flow (gpm)

= Forcemain Diameter (inches)

= Forcemain Equivalent Length (ft)

="C" Hazen-Williams coefficient

= Flow Rate Q (pump capacity, gpm, normally set to PH Flow) @ 164.66 ft of Head
= Velocity in Forcemain (minimum 2 fps)

= minimum pump run time (minutes)

= Volume at minimum pump run time (gallons, should be less than Operating Volume}

= maximum number of pump starts per hour

= minimum Cycle Time t {minutes) for maximum pump starts per hour

= Operating Volume, V = tQ/4 (gallons)

= ADF for 30 minutes (gallons, must be greater than Operating Volume) Dia =
Wet Well Inside Diameter (ft) (if rectangular, equivalent round dimension) 9
Depth (or Range) of Operating Volume (ft)

= Top Elevation of Lift Station (ft)

= |nflow Pipe Invert Elevation (ff)

= High Water Alarm Elevation (ft) (-inches below inflow pipe invert)

= Lag Pump On Switch Elevation (ft) (6-inches below high water alarm)

= Lead Pump On Switch Elevation (ft) (6-inches below lag pump on switch})

= All Pumps Off Switch Elevation (ft, Lead Pump On minus Range of Operating Volume)
= Pump Base/ Floor Elevation (ft, 2.5 ft. below all pumps off elevation)

= Bottom Slab Top Elevation (ft, floor elevation minus 2 inches for grout thickness)

= Elevation of Downstream (Discharge or Receiving) Connection

= Static Head at high end {lead pump on) of Operating Volume Range (ft)

= Static Head at mid-point of Operating Volume Range {ft)

= Static Head at low end (all pumps off} of Operating Volume Range (ft)

= Back Pressure at Downstream/Receiving Forcemain (psi)

= Back Pressure Head (Hgpe) at Downstream/Receiving Forcemain (ft)

!

HP“’”P = Hsmﬂc + HBP + Hvelocity t+ Hﬁ‘ictton
where
H,.. =z,—z (elevation difference)
and

2
H o1y, = 5 (velocity head loss)
and

(gpm)'? ,

Hfricg‘jon - 10-44Leq B3 48653 Hazen-Williams equation

gpm X i Puimp (I” feet )
3960

Brake Horsepower, BHP = hyd hp
efficiency
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EXTREME Operating
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Company: DDI
Name gtb
Date: 10/10/08

Pump:
Size 4"5435MV

Type. 5430-NONCLOG
Synch speed. 1800 rpm

Curve. 35M404E
Specific Speeds.

Dimensions

Pump Limits= " 5. 00

Temperature: 104 °F
Pressure’ 125 psi g
Sphere size” 3in

Flow 529 US gpm
Head. 165 ft
Eff. 61%
Power 35 9 hp
NPSHr: 11,5 ft

Shutoff Head" 197 ft
Shutoff dP: 85 3 psi
Min Flow' 120 US gpm
BEP: 69% eff
@ 933 US gpm
NOL Pwr. 55.8 hp
@ 1104 US gpm

Max Pwr: 72.4 hp
@ 1108 US gpm

Data Point— "

= HEsign Guirve - ©

L M Give s

H2Qptimize - Farrbanks-Morse

PUMP DATA SHEET Fairbanks Morse Pump, 60 Hz

based on "C" of 130 and v = 6 fps

Speed: 1780 rpm
Dia: 12.9375in

Impeller:

Ns: 1111
Nss: 7106

Suction: 4in
Discharge 4 in

Power; --- hp
Eye area. ---in?

280[- -~
240

200

Head - ft

160+ -~ -

120}

80

401 - e e e

Search Criteria’.
Fiow. 528 US gpm

Fluid: > 7
\Water

SG: 1
Viscosity: 1.105 cP

NPSHa --ft

Motor- -

Fairbanks Morse

Pentair Water

PR ek e B LTy 3
AL PR o T e ey

Head 165 ft

Temperature: 60 °F
Vapor pressure’ 0.2563 psia
Atm pressure’ 14 7 psia

el

Consuit vendor to seiect a moter for this pump.

UsS gpm 200

Performance Evaluation:!

Flow Speed
US gem rpm
635 178G
529 1780
423 1780
317 1780
212 1780

400

Head

160
165
171
177
184

600
Pump Power
Y%eff hp
85 395
61 359
56 323
49 28.9
38 25.8

800 1000

NPSHr
1186
115
11.5

11.5
15

Selected from catalog Fairbanks Morse Submersible 80 Vers: 2.0
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280 Comparison of System Head Curves and Operating Points based on
varying the "C" value in the Hazen-Williams equation
240*15:\\__\
Pump Performance Curve
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Curve: 35M4D4E
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