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DEFINITION
A pumping facility installed to transfer water for a conservation need.
PURPOSE

Provide a dependable water source or disposal facility for water management.
CONDITIONS WHERE PRACTICE APPLIES

Wherever water must be pumped to accomplish a conservation objective, which may include but is not limited to one of the following:

· To provide a water supply for such purposes as irrigation, recreation, livestock, or wildlife.

· To maintain critical water levels in swamps, marshes, open water, or for newly constructed wetlands and ponds.

· To transfer wastewater for utilization as part of a waste management system.

· To provide drainage by the removal of surface runoff water or groundwater.
CRITERIA
Design, installation, and operation of a pumping plant shall comply with all federal, state, and local laws, rules and regulations.

The efficiency of units, type of power, quality of building, automation features, and other accessories installed shall be in keeping with the economic and environmental value of the system to accomplish the conservation objectives.

Criteria for the design of components not addressed in NRCS practice standards shall be consistent with sound engineering principles.
Pump requirements. Capabilities, range of operating heads, and general class and efficiency of equipment shall be determined by appropriate technical means. Size and number of pumps and their performance shall be determined on the basis of system conservation requirements in order to meet the intended purpose. Total operating head shall be determined for critical operating conditions, taking into account all hydraulic losses. Automatic controls shall be included as required.

Pumps utilized for the transfer of wastewater or manure shall be sized to transfer material at the required system head and flow rate determined by the waste management plan. The pump type shall be based on the consistency of material being pumped and manufacturer's recommendations.

Power units. Power units shall be selected on the basis of availability of fuel or power costs, operating conditions, conservation needs, and objectives, including the need for automation. The power unit shall be matched to the pump and be capable of operating the pump efficiently and effectively within the range of operating conditions. The horsepower requirements pump efficiency and total head on the pump shall be computed.

Electric power units may include line power, photovoltaic, and wind or water powered turbines.

Windmill pumping units.  Windmill pumping units shall be sized according to manufacturer’s pumping and lift capacities.  The stroke length of the pump rod (sucker rod) (short or long) and average wind speeds shall be used in selecting the diameter of the mill to be used.
Arizona annual average wind power classes can be obtained from Wind Energy Resource Atlas of the United States referenced in the back of this standard. 
Photovoltaic (PV) Powered Systems.   Electric motors may be powered by PV modules.  The number and size of PV modules will depend on the amperage and voltage required by the pump to meet head-discharge requirements.  Manufacturer recommendations shall be used to determine the required PV module size and number.
PV pump systems shall pump at the design flow rate for a period of no less than one hour on a sunny day (with 800 watts per square meter solar irradiance or more).

An acceptable PV powered pumping plant shall include the following components:

· PV array and mounting structure

· Pump, including intake and outlet piping

· Electrical wiring and controllers (if required)

· Protective structures

· Provisions for water storage

Float switches, timers, or other monitoring devices shall be included to minimize the waste of water to the extent possible.

Solar Insolation Data.   Site specific data, which include monthly average daily solar insolation in units of kWh/m2 (energy received per unit area per day), are preferable for system design.  Where site specific data is not available, solar insolation values may be estimated using data from tables or graphs from the References listed in the back of this standard.

The solar insolation values for the period where the ratio of daily water requirement to average daily solar insolation is largest shall be used to size the PV array.

PV System Components.   Electrical components must be designed and installed in accordance with all applicable provisions of the National Electrical Code (NEC).

PV modules shall be individually labeled as described in NEC Article 690 and shall be listed by Underwriters Laboratories (UL) or another nationally recognized testing laboratory.

PV Array mounting structure may be fixed or portable.  It must be designed with adequate supports and anchors to maintain alignment under normal expected loads and under wind loads.

A pump controller, inverter, fuses, surge protection and other electronic components shall be provided as recommended by the pump and PV manufacturers, suppliers or as necessary to meet NEC requirements.  Provisions shall be included to protect the pump from common faults, overload, electrical short circuits, and low water (dry running), as recommended by the pump manufacturer.  A circuit breaker shall be provided as a means for disconnecting the array from the system.  All electronic components shall be housed in a weather resistant enclosure per National Electrical Manufacturers Association (NEMA) 3R or equivalent.  The system components shall be grounded as required by NEC articles 250 and 690.

Wiring materials and methods shall meet the requirements of NEC Articles 300 and 690.  The length of wiring shall be minimized to the extent possible.  All wiring shall be for a minimum of 125% of the maximum expected currents and when feasible, maintain the total distance voltage drop to less than 2.5%.

Pumps.   The pump must be capable of delivering the design water requirements at the estimated total dynamic head (TDH).  If the source of water is a well, the well depth, yield, static water level, draw down level at the design pumping rate must be obtained from a well test or well information.

The pump and fittings must be constructed from materials appropriate for the quality of water expected.  Pumps and required appurtenances shall be installed in accordance with the current state and local regulations.

Pump Base and Foundation.  The pump base and foundation shall be constructed of material such as reinforced concrete, structural steel or treated timber.  The pump and motor assembly shall be set on a firm base and securely fastened.  The base shall be capable of withstanding the pump vibration and the dead load weight of the pump and motor assembly.
Suction and discharge pipes. The size of suction and discharge pipes shall be based on a hydraulic analysis, operating cost, and compatibility with other system components. The arrangement and length of discharge pipe shall be based on the need for recovery of head through siphoning action, and for delivery of water in keeping with conservation and environmental objectives. Gates, valves, pipe connections, discharge bays, and other protective devices shall be installed, as needed, for satisfactory pumping plant operation. 
It is required that when pumps are tied into a well system that the minimum protective valves be included at the discharge pipe unit, including a check valve, a shut-off valve, an air-vacuum valve and pressure release valve.  Standard drawings No. 77027AZ or 83006AZ, titled Pump Discharge Structure Details or 77015AZ, Surge Chamber, shall be used to provide the required appurtenances of the pump discharge assembly.
Federal, State, and local laws and regulations concerning back flow prevention shall be followed when pumping from wells or when chemigating.

Building and accessories. The design of the pumping plant and associated housing, if required, shall consider accessibility for equipment maintenance and repairs, and the need for protecting equipment from the elements, vandalism, and fire. The appearance of the plant shall be compatible with the surrounding environment, as applicable.

Foundations shall be designed to safely support the loads imposed. Sheet piling or other measures shall be used, as required, to prevent piping beneath the foundation.

Pumps may be mounted in the open, on piling or concrete foundations, in a well or pit, or by other appropriate means.

Suction bays (or sumps) shall be designed to conform to the hydraulic characteristics established by the pump manufacturer.

The discharge bay or connection with the distribution system shall meet hydraulic and structural requirements. Provisions for repair or removal of pumps and engines shall be provided. Trash racks shall be provided, as needed, to exclude debris and trash from the pump.

All structural features and equipment shall provide adequate safety features to protect workers and the public from injury.
Cultural Resources   

If this practice involves soil disturbance, the area of potential effect for each undertaking must be investigated for cultural resources under section 106 of the National Historical Preservation Act of 1966, as amended, before soil disturbance occurs. See the NRCS Arizona Handbook of Cultural Resources Procedures (Applicability and Exceptions Section) for identification of practices that are exempt from, or that require cultural resources surveys.
Endangered Species

The NRCS technician shall determine if installation of this practice with any others proposed practice will affect any federal, tribal, or state listed Threatened or Endangered species or their habitat.  NRCS' objective is to benefit these species or at least not have any adverse effect on a listed species.  If the Environmental Evaluation indicates the action may adversely affect a listed species or result in adverse modification of habitat of listed species which has been determined to be critical habitat, NRCS will advise the land user of the requirements of the Endangered Species Act and recommend alternative conservation treatments that avoid the adverse effects.

Further assistance will be provided only if the landowner selects one of the alternative conservation treatments for installation; or at the request of the landowners, NRCS may initiate consultation with the U.S. Fish and Wildlife Service.  If the Environmental Evaluation indicates the action will not affect a listed species or result in adverse modification of critical habitat, consultation generally will not apply and usually would not be initiated.  Document any special considerations for endangered species in the Practice Requirements Worksheet.
Water Quality
All work shall be done in a manner that minimizes soil and vegetation disturbance and the movement of sediment and other pollutants into streams and water bodies. Any engine oil, lubricants, or other chemical pollutants spilled during construction of the fence shall be safely collected and properly disposed of.
CONSIDERATIONS
When planning this practice the following items should be considered, as applicable:

· Effects on downstream flows or aquifer recharge volumes.

· Effects on existing wetland hydrology.

· Effects on surface and ground water by leaked or spilled fuels and lubricants.

· Secondary containment of spilled fuel for water quality as may be required by federal and state laws or regulations.

· Protection of system components from “natural" events such as floods.

· Properly maintained PV modules should have a service life in excess of twelve years.  Where feasible, other components of the pumping system, as well as the installation methods, should be of sufficient quality to maintain performance comparable to the modules.

· Solar trackers or storage battery units may be included as components of a PV powered pumping plant.  The batteries, battery closure, charge controller and wiring design should be in accordance with the manufacturer’s recommendations and NEC articles 300, 480 and 690.
· In lightning prone areas, consider locating the PV system away from high points in the topography, installing lightning rods adjacent to the system, and including lightning surge protection in the system specifications.
· Consider pump type and size prior to sizing the well casing diameter for a new well to assure adequate space in the casing for the pump and related appurtenances.

· Consider remoteness of the site, frequency of maintenance inspections, economics, and importance of water supply for designing the pumping plants and water storage requirements.
PLANS AND SPECIFICATIONS
Plans and specifications for constructing pumping plants shall be in compliance with this standard and describe the requirements for properly installing the practice to achieve its intended purpose.
OPERATION AND MAINTENANCE
An Operation and Maintenance (O&M) plan specific to the facilities installed shall be prepared for use by the landowner or responsible operator. The plan shall provide specific instructions for operating and maintaining facilities to ensure the pumping plant functions properly. All component manufacturer’s operating and maintenance instructions shall be attached to the O&M plan upon completion of the job.

The plan shall include provisions to address the following, as a minimum:

· Inspection or testing of all pumping plant components and appurtenances, as applicable.

· Proper start‑up procedures for the operation of the pumping plant.

· Routine maintenance of all mechanical components (power unit, pump, drive train, etc.) in accordance with the manufacturer's recommendations.

· Check and tighten all bolts on the mounting structure as needed.

· When applicable, the power unit, fuel storage facilities and fuel lines should be frequently checked for fuel or lubricant leaks and repaired as needed.

· Periodic checks and removal of debris as necessary from trash racks and structures to assure adequate capacity reaches the pumping plant.

· Periodic removal of sediment in suction bays to maintain design capacity and efficiency.

· Inspect and maintain anti‑siphon devices, if applicable.

· Routinely test and inspect all automation components of the pumping plant to assure they are functioning as designed.

· Inspect and maintain secondary containment facilities, if applicable.

· Periodic inspection of all safety features to ensure they are in place and functional.

· Prior to retrofitting any electrically powered equipment, electrical service must be disconnected and the absence of stray electrical current verified.

· Protection of all components of the pump systems from damage by livestock or wildlife with fencing or other measures.
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