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533B – Pumping Plant
Electric Submersible Pump
I.  Scope

The work will consist of furnishing and installing the submersible pump portion of a livestock watering system.  Specifications for the power components of this system are provided in Construction Specification 533C – Pumping Plant – Wind/Solar Power.  These specifications do not include installation of the well.  
II.  Materials

Concrete used in the installation shall conform to the NRCS Construction Specification 900 Concrete (3000 psi).

III. Submittals

The following items are to be submitted for review and approval prior to installation of the pumping plant:

1. Documentation that the solar powered pumping unit is capable of supplying the daily livestock water needs as provided by NRCS.

2. Equipment and Materials list;

3. Warranty documentation

4. Site specific construction drawings and specifications; and

5. Procedures for Operation and Maintenance.

IV. EQUIPMENT
Submersible Pump: The submersible pump and motor shall have stainless steel, plastic, or bronze impellers, and shall be capable of delivering the required capacity (gpm) at the head shown on the design.

Motor Controller: The motor controller for single phase motors shall be the product of the pump motor manufacturer and shall be designed to function with the associated motor.

Lightning Arresters: Lightning arresters shall be either separately mounted or an integral part of the motor.

Conductors (Power Cable): The power cable supplying the motor shall be of a type suitable for the application and meet applicable National Electric Code (NEC) standards, with adequate strength for the length of cable vertically supported in the well. The cable shall be new neoprene-jacketed vulcanized submersible pump cable. Conductor insulation (Type RHW) shall be bonded to the conductor. The cable shall be sized to limit the voltage drop to no more than 3-percent at the motor terminals, and shall be not less than AWG No. 12.

Pressure Switches: Pressure switches shall be Square D Company, or equal.

Drop Pipe: The drop pipe diameter, type, and length shall be as shown on the design, and the type shall be one of the following:

a) Galvanized steel drop pipe consisting of 21-foot joints of reamed galvanized pipe, threaded and complete, with long couplings having a quality equal to the pipe. The pipe shall be Schedule 40 and meet ASTM-A53.

b) Polyvinyl chloride (PVC) pipe consisting of 20-foot joints with couplings having a quality equal to the pipe. The pipe shall be PVC 1120, Schedule 80, conforming to ASTM-D1785.

c) Polyethylene (PE) pipe with couplings having a quality equal to the pipe. The pipe shall be PE 3608, SDR-7, 160-PSI, conforming to ASTM-D2239.

Check Valves: Check valve(s) shall be Flow-matic No. 80, or equal.
Torque Arrestors (if required): Torque arrestor(s) shall be Harvard TA 48, or equal.
Pitless Unit and Adapter: Where the well discharge pipe is below ground, a pitless unit and adapter shall be used to connect the discharge pipe from the well to the casing below the frost line. A pitless unit and adapter are not required if the discharge pipe from the well is connected above ground. 

Sanitary Wet Seal: A-split base, two-hole style for submersible pumps that will fit the well casing and the drop pipe.  The seal and its installation shall be capable of preventing pollutants from entering the well. The seal shall be of suitable strength to support the specified drop pipe, pump and motor weight, including a reasonable safety factor.  The seal shall have an access tapping and plug.
V.  Installation

Submersible Pump: The pump shall be installed in accordance with the manufacturer's recommendations. The pump shall be installed a minimum of 10 feet above the bottom of the well and a minimum of 15 feet below the lowest pumping water level. 

Conductors (Power Cable): 

a) General: The Installer shall install the required wiring, controls, and junction box, complete from the junction box to the pump.

b) Splicing: The power cable shall be furnished in one continuous length within the well where possible. Electrical splices within the well shall only be allowed above the static water level and shall be completed using a water tight wire connector; no friction or waterproof taping of splices is allowed. Splices at other locations shall be as recommended by the manufacturer.

c) Clamps: A stainless steel clamp shall be used below each drop pipe joint, to tie the power cable to the drop pipe. The Installer shall protect the cable at each stainless steel clamp with a 3-inch-long piece of polyethylene plastic, split on one side and placed around the drop pipe between the cable and clamp.

d) Taping: Four turns of ¾ - inch plastic tape at each joint can be substituted for the stainless steel clamps specified above in (c). However, the Installer shall also tie the power cable to the drop pipe with four turns of 3/4-inch plastic tape equally spaced between joints not to exceed 10 feet.

e) Lowering into Well: The Installer shall carefully lower the drop pipe, taking care not to drag the power cable over the casing or allow the cable to become pinched. After the drop pipe and cable are lowered into the well, the Installer shall check continuity and resistance with an ohmmeter do determine if damage to the cable has occurred or if a short or ground exists.

Check Valves: A check valve shall be installed one length of drop pipe above the pump.

Centering Guides: Install one centering guide on each length of plastic drop pipe.

Torque Arrestor: If plastic drop pipe is used a minimum of three torque arrestors shall be installed. Place one immediately above the pump, one 10-foot above the pump and another 20- foot above the pump.

 Pitless Adapter: The outside section of the adapter shall connect onto the well casing below the frost line. The adapter shall be connected to the casing by clamp-and-gasket or by welding. The casing shall extend above the ground a minimum of 12-inches. The Installer shall cut a hole in the casing for the horizontal discharge line or adapter.

Pitless Unit: The Installer shall cut off or remove the upper part of the casing and connect the outside of the pitless unit directly to the casing.

Sanitary Well Seal: The well seal shall be fitted securely on the well casing and adjusted to insure a good seal and prevent pollutants from entering the well. Special attention shall be given to the installation of the seal to provide a suitable anchor for the suspension of the drop pipe and power cable.
VI.  Vegetative Cover

Unless otherwise specified, a protective cover of vegetation shall be established on the disturbed area.  The planting of vegetative materials shall conform to the requirements of Practice Specification 342, Critical Area Planting.  

VII.  Special Measures

Measures and construction methods shall be incorporated, as needed and practical, that enhance fish and wildlife values while minimizing disturbances to instream and riparian habitats.  Special attention shall be given to protecting visual resources as well as the physical characteristics of the streambank, streambed and surrounding vegetation.

VIII.  Construction Operations

Construction operations shall be done in such a manner that erosion and air and water pollution are minimized and held within legal limits.  The owner, operator, Contractor or other persons will conduct all work and operations in accordance with proper safety codes for the type of construction being performed with due regards to the safety of all persons and property.  

The completed job shall be workmanlike and present a good appearance.  

IX.  Basis of Acceptance

The acceptability of the solar powered pumping plant shall be determined by inspection to check:

· Appropriate submittals are provided. 

· Submittals are reviewed and approved by NRCS prior to installation of practice measures, and
· The pumping plant is installed and operational.
The Installer shall certify the installation complies with the requirements of the installation instructions provided by the manufacturer.  

A written guarantee shall be furnished that protects the owner against defective workmanship and materials for not less than 1 year, and includes the names of the manufacturers of the equipment. 

Acceptability of any associated conservation practices shall be in accordance with the appropriate NRCS Conservation Practice Specification.
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