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Pump tile outlets are common in the Red River of the North drainage basin. Todd

Stanley is a farmer by Grygla, Minnesota and since 1995 has installed over 30

lift stations on property that he farms. He is a great resource for what works and
doesndét work when installing and
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Glacial Lake Agassiz and the
River Valley
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The Red River of the North drainage basin is the remnant of glacial lake Agassiz,
formed when the glaciers melted and, as seen on this graphic, the RRV was the
southern leg. Being the bottom of a lake means the land topography is very flat
and the water table is relatively close to the surface thus the need for lift stations.



Geologic Cross Section
of Red River Valley
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This a geologic slice that shows the topography from Fargo going east into
Minnesota lake country. Notice that the blue area is the water table and that the
surrounding area contributes not only surface but also ground water for drainage
by the Red River of the North.



Typical Lift Station

Note the flat topography. The culvert in front with the flap gate is for surface
drainage from the field.



‘Need For Lift Pump

@ No Gravity Outlet

= Shallow ditch, No permission to make ditch deeper
= Culvert through road is at a higher elevation than

Tile Mainline

the tile main
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This area has sufficient slope for a gravity outlet, however, the culvert under the
road in the distance sets the outlet elevation and thus a lift station was needed for
this drainage project.



‘Need For Lift Pump

i @ Qutlet (ditch) fills up after a large rain and takes
several days to subside

# You want to have control of water leaving the field
@ You want to gain more grade on laterals
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10 15 2006

The ditch in front is a main drainage ditch for this area and after a large rain
event or, in the spring with snow melt, it remains full for several days thus the
need for this lift station.



Drainage Pump Stations

@ Where to Locate?
@ Pump Selection
@ Power Requirements

@ Pump Controls

= Float (on/off)
+ Sump Storage Volume

= Variable Frequency Drives




Pump Station Location

" @ Ideal: Near Drain Outlet and Electric Service
= Limits pumping distance and pump size
= No surface drainage (except tile surface inlet)
@ In Some Cases: Near electric service is more
desireable than near outlet
» Trade-off: cost of extending electric lines versus
cost of piping
@ Other Considerations:
» Potential for vandalism
= Accessibility after a large rainfall event
= Soil stability — will it wash away?
= Impact on neighbors
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Note the transformer near the sump and power lines in the distance. The lift
pump is about 600 feet from the overhead electric lines.
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10:15 2006

The location of this lift pump was selected to be close to the electrical supply.
Note the transformer on the pole.
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Sometimes spring runoff can cause accessibility problems. Consideration of
neighbors led to the location of this lift station being installed about 500 feet
downstream from the field. The edge of the tree belt in the upper left of the photo
surrounds a nearby farmstead and if the lift station had been put by the field, the
water would have been pumped into the ditch in front of the farmstead. That
would have created a mosquito and cattail problem for the residents of the
farmstead.
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Pump Selection

®Need to determine:
= Flow Rate
= Total Head

= Maximum lift + friction losses

@ Common pump types
+ Submersible
+ Motor Above Ground

@ Pumping Costs
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Pump Capacity (Flow Rate)

Q (gpm) = 18.9 * Dc * Area

g

Drainage
Coefficient Cubic feet per
(acre- second per
inches/day) | GPM per acre | acre (ft3/sec)
Vo 4.7 0.0
< 3/8 7.1 016
2 9.5 T0.021

The 3/8 inch drainage coefficient is commonly used in the Red River Valley.
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Submersible Pump Station
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——
Maximum
Inflow —— Pump On Lift (feet)
/
Storage Volume — | L
Pump off
T Minimum
motor Submergence

Depth — 30 inches

Total installed depth is between 13 and 15 feet.
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Sump at Fairmount Demo Site
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Total sump depth is again 1% below surface.
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