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Project Tasks and Deliverables
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* Evaluate the following through calculations and WaterCAD analysis:
* Multiple sewer force main pipe alighments
* Multiple existing sewer lift station upgrades

* Multiple new sewer lift station options

* Determine the most economical project through performing a cost
analysis
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ELEVATION DATA | B —
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Option 1 Profile - Second Half (Kentucky Greens Force Main)
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FLOW DATA

Kentucky Green Flow Data
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Kentucky Greens Assumptions for Flow
| Homes | 14 | -
People PerHome | 4 | -
FlowPerPerson | 200 |  gpd
11200 | gpd |
Total Flow 7718 | gpm |

* Rounded to 10 for low-ball error
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MODELING
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MODELING cont’d

Head Efficiency MWPSH Required Motor  Transient Library  Motes

Pump Definition Type: Design Pairt (1 Pairt) W

Head Efficiency MNPSH Required Motor  Transient Library  Motes

Pump Definition Type: Design Poirt (1 Pairt) w

Shutoff:
Design:

Shutoff:
Design:

Max. Operating: Max. Operating:

OptionkKG_1B Optionla

120.00 3+ ; ; ; ; ; ; ~F 120.0

100.00 - : f f | E ’ 1 100.0
80.00 1 E = i E Z i 80.0
60.00 |- . : : : : -1 60.0
40.00 - - - - - —e-t-F 40.0
20.00 4 4 2000

.00 = w4 0.0

a0 100 150 200 250 200
Flow (gpm)

Coefficients: a = 108.93 ft; b = 9.765e-004 ft/{gpm)*
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40.00 | - i — 40.0
20.00 4- -- .. 20,0
0.00 L i ; ; i i i L 0.0

(o0 ) Asuaiaiys duing
Head (ft)

(00) Asuainiys dwing

100 150 200 250 3 350
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Coefficients: a = 108.80 ft; b = 1.103e-003 ft/{gpm)“c; c= 2.000
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MODELING cont’d

Head Hficiency NPSH Requied Motor Transient Library Notes

Pump Defmtion Type: _Deﬁm Point (1 Point) Sl

Option 2 - Single Pump

() Aouaays d

0 50 100 150 200 250 300 350
Flow {gpm])

Coefficients: a = 298.93 ft; b = 3.032e-003 f/{gpm)~c; c = 2.000




BYU CIVIL & ENVIRONMENTAL ENGINEERING
IRA A. FULTON COLLEGE

WaterCAD modeling of Option 1 _ Hlevation SR Hydrauic
= {pml dli=
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L {R) | .
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139 | 406 11,01 4.0 | PVC
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WaterCAD modeling of Option 2
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* Based on provided examples

* Rates from recent cost trends
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000000000 vem | Quantiy Unit Cost Cost

Mobilization / Demobilization 10% -
Sheeting, Shoring, and Bracing 5% -

LS
LS
SWFPP and Erosion Contraol LS
s |S 500000
$ 500000 5,000.00
Pre-Cast Concrete Wet Well (6-ft dia x 8-ft depth) 1 | s [$ 1s500000[$ 1500000
Wet Well Lid and Access Hatch with Safety Grate
S 1500000 S  15000.00
Reinforced Concrete Footings / Equipment Slabs
10
Sewer Pumps, Motors, and Accessories

12 |pump Station Valves 20 | Ea |$ 200000 40,000.00

Inlet and Outlet Manholes 2,400.00 55,000.00

20

23
PVC SDR Pipe 4-in dia (includes installation and backfill) 40.00 | 5 88,000.00
15 |PVC SDR Pipe 6-in dia (includes installation and backfill) 50.00 | $ 100,000.00
7 Site Improvements (fencing/wall, gate, pavement pad, shade cover, etc.) 60,000.00 60,000.00
8  |Generator and Automatic Transfer Switch 1 | 15 [$ 5000000 50,000.00
1 5

Site Electrical, Controls, Instrumentation, and SCADA 1 | s |s 12000000 120,000.00
SUB-TOTAL ESTIMATED COST= §$ 1,182,000.00

15% FINAL CONTINGENCY = §  177,000.00
$ 1,400,000.00
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 No. | 0 tem [ Quantity| Unit | UnitCost |  Cost |
Mobilization / Demobilization -
Sheeting, Shoring, and Bracing $  38,000.00
3 |swePPandErosinContrl | 1 | 15 |S$ 500000 5,000.00
4 lecavaton | 1 | s [S 500000/S 500000
5  |Dewateing | 1 | 15 |$ 500000]$ 500000

LS
Pre-Cast Concrete Wet Well (6-ft dia x 8-ft depth) 1 | 1s [$ 1500000|$ 15000.00

Wet Well Lid and Access Hatch with Safety Grate _
Lift Station Valve Vault (6-ft L, 4-ft W, 6-ft D) 15,000.00 | $  15,000.00
Reinforced Concrete Footings / Equipment Slabs
10,000.00

Sewer Pumps, Motors, and Accessories 30,000.00

Pump Station Valves S 2,000.00

Generator and Automatic Transfer Switch
Site Electrical, Controls, Instrumentation, and SCADA
5

SUB-TOTAL ESTIMATED CO5T= 5 865,000.00
15% FINAL CONTINGENCY = $ 130,000.00

$ 1,000,000.00

PVC SDR Pipe 4-in dia (includes installation and backfill)
Site Improvements (fencing/wall, gate, pavement pad, shade cover, etc.)

q
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$ 1,182,000.00 | $  177,000.00 | $ 1,359.000.00

S 865,000.00 | $  130,000.00 | $ 995,000.00
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Conclusions

* Both models would have velocities and pressures that are within SPMUD
specifications

* The project would likely cost $1.0 - 1.4 million

* Option 1 would require the pump servicing the Kentucky Greens Lift
Station to be upgraded

* Option 2 would need 1.5 times more pipe than Option 1
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Recommendations

°* Implement Option 2
* Perform an inflow and infiltration (I1&I) study

* Record and/or obtain updated flow data

* From the mobile home park

* For existing city lines
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The End

Any Questions?
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