Natural resources conservation service


conservation practice standard


Pumped Well Drain


(No.)


code 532


�
Definition


A well sunk into an aquifer from which water is pumped to lower the prevailing water table.


Purpose


This practice may be applied as part of a conservation management system to support one or more of the following:


Lowering the prevailing water table to a level that will provide desirable benefits to crop or soils 


Removing excess ground water containing soluble salts from the underlying geologic formation or salt water aquifers.


Conditions where practice applies


This practice applies to drilled or driven wells used for pumping ground water to lower the water table level in a given area.  It does not apply to vertical drains, sometimes called drainage wells, constructed to discharge drain effluent into porous underground formations.  Pumps, motors, or other appurtenances needed to pump water from the aquifers are not included.


This practice does not apply to test wells established for investigating purposes before the installation of a permanent well because they are considered temporary.


This practice applies to areas that have a high water table and are in need of subsurface drainage, where pumping from wells is feasible.  This requires a permeable aquifer at a depth and of such thickness and magnitude that, when pumped, will lower the water table to the desired degree.


An adequate outlet for the pumped drain water, considering its quantity and quality, must be available.


criteria


Wells 


Design and installation criteria for Wells, Code 642, shall be followed.  Requirements of Oregon Water Resources Department (OWRD) for well drilling and casing installation shall be strictly adhered to.


Quantity of water -The amount of ground water to be pumped from the well or wells shall be that required to provide the desired draw-down in the area being drained.


Multiple well drains - If more than one well is used in the system, cones of depression developed by each shall overlap to such an extent that the points of least draw-down will be at the desired level after drainage.


Depth and diameter - The well depth and diameter shall be of such that the amount of water that can be drawn from the aquifer is sufficient to maintain the desired draw-down throughout the crop-growing season.  Gravel envelope may be used in conjunction with screens to serve as a filter and to increase the effective diameter of the well.


Casing - All wells shall be cased with steel, concrete, plastic, or other material of adequate strength, and durability that meet OWRD requirements.  The casing shall have a diameter that is adequate to accommodate the required pumping equipment.  


Screens - All wells shall be equipped with manufactured screen sections, well points, shop-perforated metal casing sections, or field-perforated sections meeting the criteria stated below.


The screen openings for aquifer material of near uniform size shall be slightly smaller that the average diameter of the aquifer material.  


For graded aquifer materials (of non-uniform gradation), screen openings shall be such that 25 to 40 percent of the aquifer material is larger than the screen opening.


A sufficient length of screen shall be provided to maintain the entrance velocity of water into the well at an acceptable level, preferably less than 1/10 feet per second.


The position of the screen in the well shall be governed by the depth of the aquifer below the ground surface and the thickness of the aquifer to be penetrated by the well.


Pump - Pump shall be of the type necessary to provide adequate lift, total head and discharge capacity that will provide the desired draw down. 


For sump type installations where small flows are encountered, pump should be designed to operate at less than 6 cycles per hour, be self priming with float or electronic on-off controls, and have adequate head and discharge capacity for design flow.  


Design and installation criteria for Pumping Plant for Water Control Code 533, shall be followed.


Sump - Sumps shall be constructed of suitable materials, provide for adequate pump submergence, and the top shall be covered or fenced for protection of humans and animals.  Design and installation criteria for Wells, Code 642, or Irrigation Pit Code 552A, shall be followed.


Quality of water - If the water from the well drain is to be used for human consumption, it shall be tested.  If the water is to be used for “community use”,  it shall be tested and shall meet all requirements of Oregon Human Resources Division, Public Health Department, or appropriate state agency having jurisdiction.  


If the water has a high salt content or is not potable, means of disposal shall be planned and installed concurrently with the installation of the well, which will not adversely affect potable water sources and the environment.


Permits - A permit to drill a well shall be obtained by the landowner or operator from Oregon Water Resources Department before starting.  


Contact:


Department of Water Resources


158 12th Str. NE


Salem OR  97310


Telephone:  (503) 378-3739


Depending on quality of water pumped, a “point source” discharge permit from Oregon Department of Environmental Quality may be necessary before discharging drainage water into public streams.


Contact:


Department of Environmental Quality


811 SW 6th Ave.


Portland, OR 97204


Telephone: (503) 229-6993





considerations 


Water Quantity


1.	Effects of the cone of depression on adjacent water uses and users.


2.	Downstream effects of the pumped water.


Water Quality


1.	Effects of the quality of pumped water on the surrounding environment, water uses, or water users.


2.   Effects of well pumping on soil and water salinity.


3.	Effects of discharges of pumped water on downstream water temperatures.


Temporary and long-term effects on the visual quality of downstream waters.


�
Plans and specifications


Plans and specifications for constructing well drains shall be in keeping with this standard and shall describe the requirements for applying the practice to achieve its intended purpose.


OPERATION AND MAINTENANCE


An Operation and Maintenance plan must be prepared for use by the landowner or operator responsible for the pumped drain well operation and maintenance.  The plan should provide specific instructions for operating and maintaining the well or sump, and pumping plant to insure they functions properly.  Minimum requirements to be addressed in the Operation and Maintenance Plan are:


Prompt repair or replacement of damaged components is necessary


Remove debris and foreign material from all components that hinders system operation


Maintain good vegetative cover on all slopes and water courses.


List items specific to the project on the Operation and Maintenance Worksheet.


REFERENCES


USDA NRCS, National Engineering Field Handbook, Chapters  3, 14.


USDA NRCS, Standard Drawings Handbook - Oregon.


USDA NRCS, Willamette Valley Drainage Guide.


USDA NRCS, Subsurface Drainage Guide for Salinity Control in  Klamath County.


USDA NRCS, Drainage of Agricultural Lands, National Engineering Handbook, 


Part 624. 


ASCE No 70, Assessment and Management of Saline Soils.
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Conservation practice standards are reviewed periodically, and updated if needed.  To obtain the current version of this standard, contact the Natural Resources Conservation Service.�
�
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