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CONSTRUCTION SPECIFICATION
CS-UT-260  WELL

1
SCOPE
The work shall consist of furnishing and installing materials to construct and test a water supply well.  
2
REGULATIONS

It is the responsibility of the landowner to have the well drilled according to the standards of the State of Utah for well drilling.  This will require that the well driller be licensed in the State of Utah, and that the methods and materials used for construction of the well be in accordance with the State of Utah administrative rules for drilling wells (R655-4 UAC) as well as requirements shown on the drawings and in this specification.  The State of Utah Water Well Handbook R655-4 can be found by clicking the link on the state of Utah wells website http://nrwrt1.nr.state.ut.us/wellinfo/default.asp 
3
DRILLER’S LOG
A well log shall be maintained to accurately record the location of the top and bottom of each stratum, the fluids encountered, the encasement and the completion record for each well.  A copy of the log shall be submitted to the State of Utah according to state drilling regulations, as well as to the NRCS engineer.

4
WELL HEAD PROTECTION

Wells shall be located at safe distances from potential sources of pollution.  Surface runoff and drainage that might reach the wellhead from potential areas of contamination, such as those used by livestock, shall be diverted.  The finished casing must extend above the ground surface a minimum of 18 inches and the finished ground surface surrounding the casing must slope away from the well.  When the well will have livestock around it, all troughs, feed areas, or locations where animals tend to be attracted shall be a minimum of 100 feet from the well.
5
MATERIALS
Steel pipe, copper alloys, reinforced plastic mortar, fiberglass or plastic may be used for well casings in drilled wells.  Steel pipe casing shall be used for driven wells.  The well casing pipe shall be marked according to the applicable ASTM specification for the material used.  If the drawdown of the water level in the well will be more than 100 ft at the designed pump discharge the NRCS engineer must be consulted for determining the casing material to be used for the well.  If a non-metallic casing is used the requirements in the State of Utah Water Well Handbook R655-4-9.2.4.5 shall be followed closely, including providing a steel casing around the upper portion of the well and sealing around the outer casing appropriately.
a.
Plastic Pipe Casing - Plastic casing shall be acrylonitrile-butadiene-styrene (ABS), polyvinyl chloride (PVC), or styrene-rubber (SR) and shall conform to ASTM Specification F-480.

Plastic well casing shall be no larger than 12 inches nominal diameter, or smaller than 2 inches nominal diameter.

Where water is to be used for human consumption the requirements of the National Sanitation Foundation (NSF) shall be met.  Plastic pipe will be suitably marked.

Polyvinyl chloride (PVC) pipe with an outside diameter less than or equal to 4.5 inches must meet wall thickness requirements of ASTM Standard F480-95 SDR 21 or have a Schedule 40 designation.  Pipe with an outside diameter greater than 4.5 inches must meet wall thickness requirements of ASTM Standard F480-95 SDR 17 or have a Schedule 80 designation.  Hand cut perforations in PVC pipe are not allowed unless first approved by the NRCS engineer.  The depth of the PVC casing and screen shall conform to the requirements of ASTM Standard F480-95.
Threaded or solvent-welded couplings for plastic pipe shall have a strength equal to or greater than the pipe to which they are attached.  All couplings shall be watertight.
b.
Fiberglass - Fiberglass well casing shall meet the requirements of ASTM Specification D-2996.  The joints shall meet ASTM Specification F-480 and shall be watertight.  The modulus of elasticity shall be certified.

c.
Concrete - Concrete well casings shall be reinforced and shall meet or exceed the requirements of ASTM Specification C-76 Class II for reinforced concrete culvert pipe.  All joints shall be watertight.
d.
Reinforced Plastic Mortar - Reinforced plastic mortar, RPM, well casings shall equal or exceed the requirements of ASTM Specification D-3517.  All joints shall be watertight.
e.
Steel Casing – All steel casing installed shall be in new condition, free from pits or breaks, with no dangerous chemicals or coatings on the pipe.  The steel pipe shall meet the requirements of minimum wall thickness shown on the drawing accompanying this specification.  Steel casing used in driven wells shall be provided with a drive shoe of approved type where necessary.  Casing shall have welded or threaded joints and shall be watertight.  Steel well casings shall meet or exceed the requirements specified in ASTM A 589.
Welding of steel casings shall be done in accordance with the standards of the American Welding Society.  Sufficient passes of continuous weld shall be applied so that the finished surface at the area of fusion is built up to the surface of the adjoining pipe.

6
WELL SCREENS OR INTAKE SECTIONS
All wells finished in unconsolidated aquifers (sand, gravel, etc.) shall be equipped with manufactured screen sections, well points, or field perforated sections.  The screen or slotted casing section shall be protected with a device immediately above the intake section, if necessary, to prevent well stabilizer materials from entering the intake section.  The maximum drawdown shall be above the top of the highest screen or pump intake. 

Uphole velocity in the casing shall be no more than 5 feet per second.
7
WELL INSTALLATION

If a zone is penetrated that is determined or suspected to contain water of quality unsuitable for the intended use, the zone shall be sealed to prevent infiltration of the poor quality water into the well and the developed portion of the aquifer.
8
GRAVEL PACK/FILTER
Artificial filters (gravel pack) are specified around the well intake when conditions exist that will allow sand to enter the well. The need for and gradation of the filter will be determined by the well driller based on an analysis of the water bearing sands, and approved by the NRCS representative.  The filter material shall extend a minimum of 10 feet above the top of the perforated or screened section and shall extend through the length of the water bearing formation.

The gravel pack or filter material shall be clean, well rounded and chemically stable grains that are smooth and uniform.  The filter material shall be washed with a minimum 100 ppm solution of chlorinated water or dry hypochlorite mixed with the gravel pack at the surface before it is introduced into the well.

All filter material shall be placed in a method that has shown to minimize the bridging of the material between the borehole and the casing and to minimize segregation of the material after being introduced into the annulus and before it settles into place.  Pouring the filter materials into the hole from the ground surface is not acceptable without sounding devices to measure dynamic filter depth, evaluate pour rate and minimize bridging and formation of voids.
For installation of the gravel pack through a permanent gravel feed pipe after completion of the well, the borehole must be 4 inches larger in diameter than the well casing and the diameter of the gravel feed pipe.  The feed pipe must extend 18 inches above the ground surface and be sealed with a watertight cap.  See the State of Utah Water Well Handbook R655-4-9.5.6.
9
ALIGNMENT
Drilled vertical wells shall be round, plumb, and aligned to permit satisfactory installation and operation of a pump.

10
DEVELOPING

The well shall be developed until it stops producing detrimental quantities of solid particles when the continuous discharge rate is approximately 20 percent greater than the anticipated normal production rate.
11
GROUTING AND SEALING
Before the drill rig is removed from the drill site a surface seal shall be installed.  Depending on hydrogeologic conditions multiple seals may be required at different intervals in order to prevent movement of groundwater from one aquifer to another or to prevent artesian water from coming to the ground surface.  The annulus surrounding the permanent well casing at the upper terminus of the well shall be filled with mortar containing expansive hydraulic cement (ASTM C 845), or bentonite-based grout. 
The surface seal must be placed from the ground surface to the deepest of the following options as applicable: 1) a minimum depth of 30 ft; 2) from the static water level to ground surface in unconsolidated (no confining unit) formations; 3) at least 5 feet into a confining unit in clay stratified unconsolidated formations; and 4) at least 5 feet into competent consolidated formation.

The length of the grout seal shall be no less than 10 feet and not less than the minimum specified in state or locally applicable construction codes.  The State of Utah requires a seal extending a minimum of 30 feet into the ground.  If the full 30 feet of seal is not installed as a cement or bentonite grout then the top 10 feet must be grouted in order to meet NRCS requirements and the lower 20 feet of sealant may be anything else that meets the requirements of the State of Utah as defined in R655-4-9.4.2.
The surface seal must be 4 inches larger in diameter than the nominal diameter of the outer casing.  To keep the hole open till the seal is added, consideration of the formations being drilled through must be considered.  Follow the State of Utah Water Well Handbook R655-4-9.4.3 for seal requirements in the different formations that may be encountered, as well as sealing artesian wells and adding interval seals between different water bearing strata.
If the water is intended for human consumption, the casing shall be surrounded at the ground surface by a 6-inch thick concrete slab extending at least 5 feet in all directions.

A positive seal (grouted in place) or packer shall be provided between the casing and the less pervious material overlying the aquifer of artesian wells, and in all aquifers where comingling of waters is undesirable.

12 PROTECTION OF THE AQUIFER

The well driller shall take due care to protect the producing aquifer from clogging or contamination.  No organic substances may be used during drilling or construction of the well and all drilling fluids, filter cakes and other inorganic substances added to the drilling fluid that may seal or clog the aquifer shall be removed.  The introduction of lost circulation materials (LCM’s) during the drilling process shall be limited to products that will not present a potential medium for bacterial growth or contamination.  All LCM’s must be non-organic and must be able to be safely broken down and removed from the well.
All drilling or circulating fluid used during the drilling process shall be contained in a manner to prevent surface and subsurface contamination or degradation.

If a mineralized, contaminated or polluted water source is encountered during the drilling process the stratum shall be adequately sealed off to prevent contamination and comingling of the overlying or underlying groundwater zones.
All water used in the construction of the well shall be obtained from a chlorinated municipal system or be treated to give 100 ppm free chlorine residual.  For use of water that does not come from a chlorinated municipal system follow the State of Utah Water Well Handbook R655-4-9.6.5.

13 WORKMANSHIP
The well casing pipe, couplings, and screens shall be homogeneous throughout and shall be free of visible cracks, holes, foreign materials, or other injurious defects.  The well casing pipe, couplings, and screens shall be as uniform in color, density, and other physical properties as is commercially possible.

An access port with a minimum diameter of 0.5 inch shall be installed to allow for unobstructed measurement of depth of the water surface, or for a pressure gage for measuring shut-in pressure of a flowing well. Access ports and pressure gages or other openings in the cover shall be sealed or capped to prevent entrance of surface water or foreign material into the well. Removable caps are acceptable as access ports.
Follow the special requirements detailed in the State of Utah Water Well Handbook R655-4-9.7 including the use of explosives, procedures for completing or abandoning a well, providing surface security at the well that is temporarily discontinued for drilling, the use of pitless adapters and hydraulic fracturing.  All wells shall meet the requirements of R655-4-4.5.2 which would require a static water level, information on well development and the reliable well yield.
14
DISINFECTION
Wells shall be disinfected immediately following their construction or repair to neutralize any contamination from equipment, material or surface drainage introduced during construction.  The disinfection process shall comply with all local or state requirements.
15
WATER QUALITY TESTING
Sampling and testing shall comply with all applicable federal, state and local requirements. These requirements vary according to the water quality parameters associated with the intended use(s) of the water.

16 ITEMS OF WORK AND CONSTRUCTION DETAILS FOR THIS PROJECT
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