Ninovan Creek Pumping
Design Calculations
June 11, 2016
Project: Several options have been discussed related to pumping water from the unnamed creek west of
the Ninovan Lake Estates subdivision to supplement the lake level. Pumping using a 4” diesel trash
pump and 4 inch lay flat hose was done in the spring and early winter of 2015 and using a 3” diesel trash
pump in the spring of 2016. Indications are that the creek will support between 100 Gallons per Minute
(GPM) to an excess of 800 GPM during peak creek flows. During dry periods the creek will reduce to no
flow. Timing the pumping activities to occur during periods when the creek flow exists and sizing to
match the available water is necessary.
Object: Calculations are necessary to evaluate and match pump sizes to the piping system. Evaluation of
pipe resistance (Total Head = Static Head + Dynamic Head) to determine the effects of the pipe
configurations is desired. Static Head has been measured from surveying work done on 2014 to
evaluate the lake level verses the creek level. Dynamic Head is a result of the pipe or hose roughness,
velocity and bends and varies on the pipe type and size used. Desired pumping rates are between 300
and 600 GPM.
Cases Evaluated
Case 1 4” Lay Flat
Case 2 6” PCV
Case 3 Max Gravity
Case 4 Gravity Overflow

800 feet of 4 inch Lay flat hose
6” PVC Schedule 40 Pipe with 4” Lay Flat hose from the pump to the Pipe
12” ADS N-12 Pipe pitch for gravity feed with 6” PVC Schedule 40 Feed
12” ADS N-12 Pipe with invert at lake overflow

Case 1
Pumping in 2015 and 2016 utilized a single 4” lay flat hose from the pump to the lake edge. 800 feet of
hose was used to follow the edge of the farm field. A single 20 foot long 4 Inch suction was used from
the creek to the pump with no suction strainer. A 6” ADS tee was placed in the creek bottom to prevent
collection of sediment from the creek bottom.
Case 2
6 Inch PVC Schedule 40 is proposed to be ran from the edge of the lake towards the pump. Connection
of the pump to the PVC Pipe would be via flexible lay flat hose. Suction hose would be sized for the
pump selected.
Case 3
It is thought that a pipe with slope towards the lake can be ran for some of the distance to reduce the
Total Head seen by the pump. Design and consideration of the pipe size, type and capacity is needed.
Evaluation of this design indicates that the pipe will back flow towards the creek about 5 inches below
the overflow. A check valve of some sort of back flow prevention device would be needed to maximize
the lake level.
Case 4
Case 3 was evaluated to determine if a pipe could be installed with an invert at or above the lake
overflow.

Calculations
Static Head
Field survey measurements on 2014 provide the following information:
Location
Elevation Distance
Feet
Lake overflow
0.00
450 feet east of proposed pipe discharge, Used as zero
Waters edge
-1.45
Used as zero
Top of Hill
8.65
Approximately 20 feet West
Property Line
1.67
66 Feet West
Fence Line
1.67
Fairly level for about 450 feet
Farm field
Sloping downward towards creek
Creek Level
-9.22
Approximately 800 feet due west of the lake edge
Based on these measurements the creek is 10.67 feet below the lake level.
Pushing the water over the hill at the surface is 17.87.
In 2015 the hose used had a high spot about 2 feet above the property line. Total head of about 13 feet.

Case 1:
800 feet of lay flat hose was surface run to connected to the pump with 20 feet of suction hose
At 300 GPM:
800 feet x 1.6 PSI / 100 Feet x 2.31 Ft/PSI = 29.57 Ft
At 500 GPM:
800 feet x 4 PSI / 100 Feet x 2.31 Ft/PSI = 73.92 Ft
Including the static head of 13 feet at suction line resistance of about 1 foot:
Total Head is 43 to 88 Feet
Evaluating this using the Kohler Pump information provided the estimated pump output is consistent
with what was estimated from the spring 2016 lake level data at about 250 GPM.
Case 2:
6 Inch PVC is proposed to be buried through the hill and laid with a shallow pitch to provide about 1 foot
to 4 feet of cover on the pipe along the fence line. A high point in the pipe with an air break will need to
be created about the lake outlet to prevent siphoning of water to the creek. This will create a static
head of about 9.22 feet.
At 350 GPM the dynamic head for the PVC is 0.8 Ft/100 Feet.
900 Feet x 0.8 Ft / 100 Feet = 7.2 Ft
100 Feet of Discharge = 4.16 Ft
20 Feet of Suction = 0.83 Ft
9.22 Ft of static Head
Total Head = 21.44 Ft

At 500 GPM the dynamic head for the PVC is 1.5 Ft/100 Feet.
900 Feet x 1.5 Ft / 100 Feet = 13.5 Ft
100 Feet of Discharge = 9.24 Ft
20 Feet of Suction = 1.85 Ft
9.22 Ft of static Head
Total Head = 33.81 Ft
Case 3:
To maximize the gravity effect, a design of a shallow pitch pipe from the lake edge to a point where it
has about 1 foot of cover was reviewed. In this design 12 inch ADS N-12 pipe was chosen to provide as it
would provide 614 gallons per minute of capacity if laid at 0.125% slope. 6 Inch PVC would be
connected to it at the high point to provide pressure rated pipe from the pump to the high point.
460 feet of 12” Pipe could be laid with a balance of the 900 feet as 6” PVC Schedule 40. The pipe would
have a minimum cover of 11 inches. The high point in the pipe would be 0.38 feet below the overflow
for a total static head of 8.84 Ft. Since the 12” Pipe is not flowing at full capacity and gravity fed there is
no dynamic head from the gravity portion of the pipe.
At 400 GPM the dynamic head for the PVC is 1.0 Ft/100 Feet.
440 Feet x 0.6 Ft / 100 Feet = 4.4 Ft
100 Feet of Discharge = 4.16 Ft
20 Feet of Suction = 0.83 Ft
8.84 Ft of static Head
Total Head = 18.23 Ft
Note: The friction loss of a check valve would need to be added to this calculation.
At 18.23 feet of head the Kohler Pump is estimated to provide 390 gallons per minute

Case 4:
This case modified case 3 to find a point where the pipe would not back flow to the creek below the lake
overflow. In this design 10 inch ADS N-12 pipe was chosen to provide as it would provide 754 gallons
per minute of capacity if laid at 0.5% slope. 6 Inch PVC would be connected to it at the high point to
provide pressure rated pipe from the pump to the high point.
160 feet of 10” Pipe could be laid with a balance of the 900 feet as 6” PVC Schedule 40. The pipe would
have a minimum cover of 9 inches. The high point in the pipe would be at the lake overflow for a total
static head of 9.22 Ft. Like the 12” pipe the 10” Pipe is not flowing at full capacity and gravity fed so
there is no dynamic head from the gravity portion of the pipe.
At 400 GPM the dynamic head for the PVC is 1.0 Ft/100 Feet.
740 Feet x 0.6 Ft / 100 Feet = 7.4 Ft
100 Feet of Discharge = 4.16 Ft
20 Feet of Suction = 0.83 Ft
9.22 Ft of static Head
Total Head = 21.61 Ft
At 21.61 feet of head the Kohler Pump is estimated to provide about 370 gallons per minute

Summary
Case Description
1a
4” Trailer Pump, 4” Hose, 2015 Pumping
1b
4” Small Frame Pump (Subaru), 4” Hose, 2016 Spring
2a
6” PVC Schedule 40 Pipe (No pump evaluated)
2b
6” PVC Schedule 40 Pipe (No pump evaluated)
3
12” ADS with 6” PVC, Kohler 4” Pump (Need check valve)
4
10” ADS with 6” PVC, Kohler 4” Pump
Quick Calculations
4
With dual 4” Pumps

Head @ Calc Flow
63 Ft @ 400
43 Ft @ 300
21.44 @ 350
33.81 @ 500
18.23 @ 400
21.61 @ 400

GPM
378
225
350
500
390
370

Fuel
1 Gal/Hr
~.4 Gal/ Hr

30 Ft @ 600

600

.88 Gal/Hr

.44 Gal/Hr
.44 Gal/Hr

Notes:
 The dynamic head of a 6” PVC begins to increase more rapidly above 5 feet per second which
equates to about 500 GPM. Dual 4 Inch pumps will produce 550 GPM to 600 GPM due to the
increased head pressure.
 Reducing the length of the discharge hose is recommended to reduce the dynamic head from
this connection. Currently calculated at 4.16 Ft for 100 feet. Reducing this to 50 or 25 feet
would reduce this to 2 Ft or 1 Ft respectively. About a 15 Gallon per Minute increase could be
expected with the Kohler pump.
 Increasing the size of the hose from the pump to the PVC from 4 inch to 6 inch would cut the
head generated by this connection to 30%. i.e. 100 foot 4” hose to 50 feet of 6” hose would
reduce head on this connection from 4.16 Ft to 0.5 Ft. For the Kohler pump, this will increase
flow by about 25 Gallons per Minute

Reference Information
Lay Flat Hose Friction
Suction Hose

Discharge Hose

Note: 1 PSI = 2.31 Foot of water

ADS N-12 Pipe Capacity

6 Inch PVC Schedule 40 PVC Friction

Kohler Pump Data

