
Warwick Park Pump Station PS-329
Millsboro, DE

Pump Station Design Data:

Given:
Phase 1 (Gull Pt + Warwick Cove) EDUs 179 1 EDU = 190 GPD
Phase 2 (Warwick Park) EDUs 192 Peak Factor = 2.12 SC Ord 2577, Chap 110-78

Ultimate EDUs 371 Tmin = 6 minutes

Per Capita Flow (Qa) - Design
Qa (GPD) = EDU * (# of gpd / 1 EDU)
Qa= 70,490 GPD

49.0 GPM

Peak Design Flow (Qp)
Peak Flow (GPM) = (Qa*peak factor)/1440
Qp= 104 GPM

WET WELL DESIGN CALCULATIONS (Design Flow):

Wet Well Volume (Vmin)
Vmin (GAL) = (Tmin * Qp)/4
Vmin = 156 GAL, 20.9 CF

Wet Well Size
Diameter 5 FT 1.06 FT DEEP

6 FT 0.74 FT DEEP

Square 5 FT 0.83 FT DEEP
6 FT 0.58

Use 6 ft dia. wet well

Forcemain Sizing
D = 0.175 * (Qp * 0.1334 * C/2.5)^0.5
D (in.)= 4.9 INCHES

Pipe Diameter 3.28 inch 3" D.I. V (FPS) = (Qp * .32)/A
Velocity @ Design V (FPS) = 3.94
Pipe Diameter 3.92 inch 4" D.I.
Velocity @ Design V (FPS) = 2.76
Pipe Diameter 3.682 inch 4" HDPE SDR 11
Velocity @ Design V (FPS) = 3.13

Static Head
High Point (EL) = 14.13 (FM Discharge Elevation at Manhole S-7 Sta 11+90)
Pumps Off (EL) = -3.25
Static Head = 19.38 FT (+2 FT Safety Factor)

Warwick Park PS Phase I
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Warwick Park Pump Station PS-329
Millsboro, DE

System Head
Assume 3.280 inch discharge (Class 54 DI) 3.682 inch forcemain (HDPE SDR 11)

3.920 inch discharge (Class 52 DI)
Discharge Pipe 3" DI STA 0+(-)14 TO STA 0+18

3.28 inch pipe Num. Eq. Length Head Loss
90o bend 3 6 18
45o bend 0 2 0
tee (branch) 1 42 42
reducer 0 4 0
check valve 1 25 25
gate valve 1 2 2
wye 0 2 0
pipe - 32

119
Discharge Pipe 4" DI STA 0+18 TO STA 0+25

3.920 inch pipe Num. Eq. Length Head Loss
90o bend 0 7 0
45o bend 0 3 0
tee (branch) 0 19 0
reducer 1 6 6
check valve 0 32 0
gate valve 1 3 3
wye 1 3 3
pipe - 7

19
Forcemain 4" HDPE SDR11STA 0+25 TO STA 11+90

3.682 inch pipe Num. Eq. Length Head Loss
90o bend 1 7 7
45o bend 0 3 0
tee (branch) 0 19 0
reducer 0 6 0
check valve 0 32 0
gate valve 0 3 0
wye 0 3 0
pipe - - 1165

1172
Hazen - Williams for friction loss:
h= 10.44 * Le * ((gpm) 1.85  ) / ( C 1.85  * D 4.8655 ) use C = 140
For Peak Design Flow: Qp = 104 GPM
h=  2.22 FEET (3" DI discharge)
h=  0.15 FEET (4" DI discharge)
h= 12.43 FEET (4" HDPE forcemain)
h = 0.24 FEET (pump velocity head)
Static = 19.38 FEET
TDH = 34.42 FEET

Horsepower Requirements
Water HP = (GPM * TDH) / 3960
Water HP = 0.90
Pump HP = Water HP / Efficiency Est. Eff. = 55 %
Pump HP = 1.64
Motor HP = (Pump HP / 90% Eff.) * 1.15 safety factor
Motor HP = 2.10
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Warwick Park Pump Station PS-329
Millsboro, DE

Pump Selection = NP 3127 SH 3~Adaptive 446

3" DI 4" DI 4" HDPE FM
Friction Loss Friction LossFriction Loss Velocity Static Total

GPM 3.28 3.920 3.682 Head Head Head
0 0.00 0.00 0.00 0.000 19.38 19.38

10 0.03 0.00 0.16 0.002 19.38 19.58

20 0.10 0.01 0.59 0.009 19.38 20.09

30 0.22 0.01 1.25 0.020 19.38 20.88

40 0.38 0.03 2.12 0.036 19.38 21.94

50 0.57 0.04 3.21 0.056 19.38 23.25

54.3 0.67 0.04 3.74 0.066 19.38 23.89

60 0.80 0.05 4.49 0.080 19.38 24.81

70 1.07 0.07 5.98 0.109 19.38 26.60

80 1.36 0.09 7.65 0.143 19.38 28.63

90 1.70 0.11 9.51 0.180 19.38 30.88

100 2.06 0.14 11.56 0.223 19.38 33.36

104 2.22 0.15 12.43 0.241 19.38 34.42

110 2.46 0.16 13.79 0.269 19.38 36.06

120 2.89 0.19 16.20 0.321 19.38 38.98

130 3.35 0.22 18.78 0.376 19.38 42.11

140 3.84 0.26 21.55 0.437 19.38 45.46

Wet Well Schematic

Design

TOP = 15.00

3" / 4"

8"

6' - 0" DIAMETER

DEPTH = 20.25

PUMPS OFF = -3.25

LO ALARM = -3.75

FM INV OUT = 10.67

INF. INV = -0.29

BOTTOM = -5.25

HI ALARM FLOAT = -1.50

LAG PUMP ON = -2.00

LEAD PUMP ON = -2.50

Page 3 of 4 3/21/2025



Page 4 of 4

0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

T.
 D

. H
.  

(F
EE

T)

FLOW (GPM)

Flygt NP 3127 SH 3~446 Pump Curve - VFD
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45 Hz
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DESIGN POINT        
PHASE 1:                    

54.3 GPM @ 23.9' TDH

DESIGN POINT         
PHASE 1 + 2:

104 GPM @ 34.4' TDH

SYSTEM 
CURVEOPERATING POINT:                    

111.5 GPM @ 36.5' TDH

~58.0 Hz

~46.0 Hz

Static Head = 19.38' 
based on Discharge 
Manhole No. 7 Invert 
Elevation at STA 11+90 
plus 2' safety factor.



75.0  -  11/6/2024 (Build 274)

Program version Data version

1/18/2025 9:55 A1P1

User group(s)

Xylem: USA - EXT

40 °C

Patented self cleaning semi-open channel impeller, ideal for pumping in
waste water applications. Modular based design with high
adaptation grade.

Head

446 173mm

59.3%
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NP 3127 SH 3~ Adaptive 446

173 mm

Number of blades
2

Technical specification

P - Semi permanent, Wet

Configuration

3 inch

Impeller diameter
173 mm

Discharge diameter
3 inch

Motor number Installation type
N3127.060 21-10-4AL-W
7.5hp

Inlet diameter

Maximum operating speed
1750 rpm

Material

Grey cast iron
Stator housing material

Curves according to:

Pump information

Discharge diameter

100 mm

Impeller diameter

Impeller
Hard-Iron ™

Water, pure [100%],39.2 °F,62.42 lb/ft³,1.6891E-5 ft²/s

Curve: ISO 9906

Max. fluid temperature

Water, pure
 

Nominal (mean) data shown. Under- and over-performance from this data should 
be expected due to standard manufacturing tolerances.
Please consult your local Flygt representative for performance guarantees.
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Program version Data version

1/18/2025 9:55 A1P1

User group(s)

Xylem: USA - EXT

NP 3127 SH 3~ Adaptive 446
Technical specification
Motor - General

Frequency Rated voltage

Rated powerRated speed

Rated current

230 V

7.5 hp1750 rpm

19 A

3~N3127.060 21-10-4AL-W
7.5hp

Phases

Total moment of inertia
0.679 lb ft²

Power factor - 1/1 Load
0.85

0.81

0.72

86.3 %

87.6 %

87.4 %

ATEX approved

60 Hz

Number of poles
4

Stator variant
12

Insulation class
H

Type of Duty

Motor - Technical

Power factor - 3/4 Load

Power factor - 1/2 Load

Motor efficiency - 1/1 Load

Motor efficiency - 3/4 Load

Motor efficiency - 1/2 Load

Starting current, direct starting

Starting current, star-delta

115 A

38.3 A

S1

Starts per hour max.
30

No

Version code
060

Motor number

Xylect-20143351
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75.0  -  11/6/2024 (Build 274)

Program version Data version

1/18/2025 9:55 A1P1

User group(s)

Xylem: USA - EXT

NP 3127 SH 3~ Adaptive 446
Performance curve
Duty point

36.6 ft112 US g.p.m.
HeadFlow

Curves according to:
Head

Efficiency
Overall Efficiency

Power input P1
Shaft power P2

NPSHR-values

446 173mm
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Nominal (mean) data shown. Under- and over-performance from this data should be expected due to standard manufacturing tolerances.
Please consult your local Flygt representative for performance guarantees.



75.0  -  11/6/2024 (Build 274)

Program version Data version

1/18/2025 9:55 A1P1

User group(s)

Xylem: USA - EXT

US g.p.m.

Pumps / Flow Head Shaft power Flow Head Shaft power Hydr.eff. Spec. Energy NPSHre
Systems

1 112 36.6 2.05 112 36.6 2.05 50.6 % 284 4.61
US g.p.m.

NP 3127 SH 3~ Adaptive 446
Duty Analysis

Curves according to: Water, pure [100%] ; 39.2°F; 62.42lb/ft³; 1.6891E-5ft²/s

Head
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Nominal (mean) data shown. Under- and over-performance from this data should be expected due to standard manufacturing tolerances.
Please consult your local Flygt representative for performance guarantees.
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Xylem: USA - EXT

Head

Eff iciency
Overall Eff iciency

Pow er input P1
Shaft pow er P2

NPSHR-values
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VFD Curve

Curves according to: ,39.2 °F,62.42 lb/ft³,1.6891E-5 ft²/s

Curve: ISO 9906

Water, pure
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Nominal (mean) data shown. Under- and over-performance from this data should be expected due to standard manufacturing tolerances.
Please consult your local Flygt representative for performance guarantees.



75.0  -  11/6/2024 (Build 274)

Program version Data version

1/18/2025 9:55 A1P1

User group(s)

Xylem: USA - EXT

Head
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NP 3127 SH 3~ Adaptive 446
VFD Analysis

Curves according to: Water, pure [100%] ; 39.2°F; 62.42lb/ft³; 1.6891E-5ft²/s

ft

Pumps / Frequency Flow Head Shaft power Flow Head Shaft power Hydr.eff. Specific energy NPSHre
Systems

1 60 Hz 112 36.6 2.05 112 36.6 2.05 50.6 % 284 4.61
1 55 Hz 94 31.5 1.55 94 31.5 1.55 48.3 % 255 4.06
1 50 Hz 74.5 27 1.14 74.5 27 1.14 44.6 % 252 3.59
1 45 Hz 52.2 23.1 0.808 52.2 23.1 0.808 37.8 % 278 3.18

ft

Operating Characteristics

kWh/US MGUS g.p.m. ft hp US g.p.m. hp ft

Water, pure [100%] ; 39.2°F; 62.42lb/ft³; 1.6891E-5ft²/s
 

Nominal (mean) data shown. Under- and over-performance from this data should be expected due to standard manufacturing tolerances.
Please consult your local Flygt representative for performance guarantees.
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Head
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NP 3127 SH 3~ Adaptive 446
VFD Analysis

Curves according to: Water, pure [100%] ; 39.2°F; 62.42lb/ft³; 1.6891E-5ft²/s

ft

Pumps / Frequency Flow Head Shaft power Flow Head Shaft power Hydr.eff. Specific energy NPSHre
Systems

1 40 Hz 24.4 20.2 0.546 24.4 20.2 0.546 22.9 % 457 2.86
ft

Operating Characteristics

kWh/US MGUS g.p.m. ft hp US g.p.m. hp ft

Water, pure [100%] ; 39.2°F; 62.42lb/ft³; 1.6891E-5ft²/s
 

Nominal (mean) data shown. Under- and over-performance from this data should be expected due to standard manufacturing tolerances.
Please consult your local Flygt representative for performance guarantees.
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NP 3127 SH 3~ Adaptive 446
Dimensional drawing

*Only applicable for 

intermittent duty. Consult 
the IOM for more info
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LIFT STATION PARAMETERS:

Wet well inside diameter = 6 feet
Min. wall thickness = 6 inches
Total depth = 20.25 feet (top slab to bottom elev.)
Top slab outside diameter = 7 feet
Top slab thickness = 10 inches
Height of cylinder = 19.42 feet
Base min. thickness = 10 inches
Weight of water = 62.4 # / cf
Weight of soil = 110 # / cf
Weight of concrete = 150 # / cf
Assume Lip = 10 inches Minimum 6"
(Assume water at ground surface)

UPWARD FORCES:
Top = top slab outside diameter * top slab thickness * weight water
Top = 0 lbs ↑
Cylinder = area of cylinder * height of cylinder * weight water
Cylinder = 46,628 lbs ↑
Base = area of cylinder + lip * base thickness * weight water
Base = 3,068 lbs ↑
Total Up = 49,695 lbs ↑

DOWNWARD FORCES:
Top = ((top slab outside diameter * top slab thickness) - (hatch opening)) * weight concrete
Top = 3,717 lbs ↓
Cylinder = area of concrete cylinder * height of cylinder * weight concrete
Cylinder = 29,737 lbs ↓
Base = area of cylinder + lip * base thickness * weight concrete
Base = 7,374 lbs ↓
Soil = area of soil cylinder above lip * height of cylinder * weight saturated soil
Soil = 43,801 lbs ↓
Total Down = 84,629 lbs ↓

FACTOR OF SAFETY:

Desired Factor of Safety = 1.5
F.O.S. = Total Down / Total Up
F.O.S. = 1.7 O.K.

WET WELL BUOYANCY PROTECTION

GMB R230182 1 of 1 1/27/2025
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