642 - 3
642 - 4
CS-AZ-16
Construction Specification 
CS-AZ-16	Water Well

1	Scope
The work shall consist of furnishing and installing materials to construct a water well as shown on the drawings.

2 	Material
Steel or plastic pipe may be used for well casings in drilled wells. Plastic (PVC, SR, and ABS) and steel well casing, joints, and fittings shall meet the requirements of Material Specification MS-AZ-560, Water Well. Only steel pipe casing shall be used in driven wells. Use of fiberglass, concrete, or other casing material of equivalent strength and durability shall be allowed if a variance for use of such material is granted by the Arizona Department of Water Resources (ADWR) and the State Conservation Engineer. 

Materials for well screens, drilling fluids, gravel pack and grouting and sealing shall also meet the quality requirements of Arizona Material Specification MS-AZ-560.

If the drawdown of the water level in the well will be more than 150 ft at the designed pump discharge the NRCS technical representative must be consulted for determining the casing material to be used for the well. If a non-metallic casing is used, it shall be in accordance with the requirements of the State of Arizona, Department of Water Resources, Well Construction and Licensing of Well Drillers (Arizona Administrative Code Title 12 Chapter 15), including the provision of a steel casing at the upper portion of the well and sealing around the outer casing appropriately.

Casing and joints shall be of sufficient strength and wall thickness to maintain the borehole, support placement of grout and/or sealant, and support the weight of the entire well casing. All casing and joints shall be made continuous and watertight from the top to the bottom of installation (except well screens) to maintain the quality of the water. Joints shall be welded or threaded and coupled.

To prevent galvanic corrosion, dissimilar metals shall not be joined or appropriate protective measures, as recommended by the supplier/manufacturer, shall be implemented.

3	Regulations
It is the responsibility of the cooperator to have the well installed in accordance with the standards of the State of Arizona or the governing Tribal administration. This requires that the well driller be licensed by the State/jurisdiction where the work is being performed and that the methods and materials used for construction of the well are in accordance with the requirements shown on the drawings and in applicable Arizona or Tribal specifications. 

[bookmark: _GoBack]Before starting any construction work, the cooperator/contractor shall obtain the necessary permit for drilling a well from the Arizona Department of Water Resources (ADWR) or governing Tribal administration. Pursuant to State or Local code, the cooperator/contractor shall also file a Notice of Intent to Drill, where required.

Upon completion of the construction work, the cooperator/contractor shall file a well completion report with the Director of ADWR, pursuant to A.R.S. §45-600(B), or the governing Tribal administration.

A well log shall be maintained to accurately record the location of the top and bottom of each stratum, fluids encountered, encasement, and completion record for each well. Upon completion, a copy of the log shall be submitted to the State of Arizona or governing Tribal administration in accordance with State or Tribal drilling regulations, as well as to the NRCS technical representative.

4 	Site Preparation
Clear all trees, brush, and obstacles from the well site prior to setting the drill rig. Be aware of overhead hazards.  The area immediately surrounding the well site shall be smoothed and graded to allow for a safe and relatively dry working area. 

5	Well head Location and 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, including areas used by livestock, shall be diverted. The finished ground surface surrounding the casing must slope away from the well. 

The well site shall not be located within 100 feet of any septic tank system or sewage disposal area, landfill, hazardous waste facility or storage areas for such materials and underground storage areas of petroleum products unless authorized in writing by the Director of ADWR, or all troughs, feed areas, or locations where animals tend to be attracted.  The distance may be greater depending upon the type of hazard or facility.

6	Drilling	
Only clean, potable water shall be used in drilling fluids whether employed alone or in combination with drilling additives. Whenever there is an interruption of work on the well, such as overnight shutdown, during inclement weather, or periods between testing, et cetera, the well opening shall be covered and secured (by tack welding or other acceptable means) to ensure public safety, prevent damage to the well, and prevent introduction of unwanted materials into the well. The contractor is responsible for any objectionable material that may fall into the well and any effect it may have on water quality or quantity until completion and acceptance of the work by the cooperator and NRCS.

All alloys/materials containing lead, paints and coatings containing lead or mercury, shall be strictly prohibited from introduction into any new or existing water well.

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.

The final well depth shall be as determined by the well driller and shall not exceed a depth equivalent to 150 feet below the drawdown level as established at the end of the 4 hour pumping test. The well may be drilled up to an additional 20 feet below the bottom of the casing to act as a sump for collecting fines.

7	Well Diameter
The diameter of the well shall be adequate to meet the yield capacity of the formation in relation to the nature and extent of the water bearing area and to permit the installation of a pump to deliver the needed amount of water to the projected lift elevation. The inside diameter of the casing shall be as shown in the approved drawings. The well diameter shall provide for adequate annular space to permit the placement of the filter pack, if needed.

8	Alignment
Drilled vertical wells shall be round, plumb, and aligned to permit satisfactory installation and operation of a pump of the proposed size and type to the greatest anticipated depth of setting. If there is any concern for plumbness and alignment, information provided in Appendix D of AWWA Standard A100 shall be used for testing.

9	Well Screens or Intake Sections
Screens can be (i) punched or louvered pipe screens, (ii) wire-wound continuous slot screens or (iii) perforated pipe base screens. Screen diameter shall be such that a vertical velocity of less than 5 feet/sec will always be maintained within the screen barrel. If the pump setting is anticipated to be within or below the screen, minimum inside diameter of screen shall be sufficient to permit satisfactory installation, removal and efficient operation of the pump.  Pre-packed well screens shall consist of an inner and outer screen, which are completely filled with uniform, well-rounded, pre-washed grains of silica sand of the specified gradation. The screen slot size shall be based on a sieve analysis of the water-bearing aquifer materials and shall be as recommended by the well driller. The slot size shall retain 100 percent of the filter pack's minimum size designation. No minimum annular space is required for a pre-packed well screen if its outside diameter is equal to or less than the casing to which it is attached. Perforation by any method is allowable with the following provisions: 
· Screen openings, for uniform size aquifer material, are smaller than the average diameter of the aquifer material,
· Pipe is not damaged,
· Screen openings, for non-uniform aquifer material, are smaller than 60 percent of the aquifer material,
· Screen openings, for filter/gravel pack will exclude at least 85 percent of the filter pack material,
· Length and open area of the screen can be sized to limit average entrance velocity of water into the well to less than or equal to 0.1 foot per second, and
· The required strength can be maintained.

The position of the screen in the well shall be determined by the depth of the aquifer below the ground surface and the thickness of aquifer to be penetrated by the well. The top of the screen shall be located below the lowest water level expected in the well. Where applicable, well screens should be plugged at the bottom either by a plate made of the same material as the screen or by a self closing valve. The plate may be welded or threaded.

10	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 technical 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 entire 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. For wells in which a filter pack is used, the screen slot size should be such that 90 percent or more of the filter material is retained. The length and open area of the screen should be sized to restrict the entrance velocity of water into the well to less than or equal to 0.1 ft/sec.

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.  

Commercial pre-packed well screens may be substituted for a conventionally installed filter pack if one of the following conditions applies: Heaving or caving sands are present; the aquifer is silty or fine-grained; the well is horizontal or angled; or appropriate materials are not available for a conventional filter/gravel pack.

11	Well Development
Upon completion of the well and before conducting the yield and drawdown tests, the contractor shall develop the well to remove fines, drill cuttings, drilling fluids, and additives deposited on the borehole face and in adjacent portions of the aquifer during the drilling process. If organic drilling fluids are used, they must be broken down chemically in accordance with the manufacturer’s recommendations before or during development.

After aquifer development is complete, the accumulated sediment shall be removed from the bottom of the well bore by pumping or bailing. The permanent pump shall not be used for either of these purposes.

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.
  	
In constructing and developing a well, the contractor shall take all reasonable precautions to protect the production aquifer from contamination by drilling materials. All foreign materials, such as drilling fluids, filter cake, lost circulation materials or any other organic or inorganic material introduced into the aquifer during well construction shall be removed when the construction is completed.

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.

12	Grouting and Sealing
Before the drill rig is removed from the well site a surface seal shall be installed. Depending on hydro-geologic conditions multiple seals may be required at different intervals in order to prevent movement of groundwater from one aquifer to another or to prevent water under artesian pressure 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 C845), or bentonite-based grout. 

To keep the borehole open until the seal is added, consideration of the geologic formations being penetrated must be considered.  Seal requirements in the different geologic formations that may be encountered, as well as sealing artesian wells and adding interval seals between different water-bearing strata are detailed in the State of Arizona Water Well Handbook (AAC R12-15).

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.
	
13	Surface Seal
On completion, each well shall be provided with a surface seal which will consist of a steel casing that extends 12 inches above the ground level and cement grout placed in one continuous application extending a minimum of ten feet from the ground surface. The minimum annular space between the casing and the borehole for placement of grout shall be 1.5 inches.

14	Foundation and Transition Seals
A transition seal shall be placed in the annular space to separate filter pack and cement-based sealing materials. The top of the transition seal shall be measured to ensure that no bridging has occurred during placement.

Telescoped screen assemblies shall be provided with one or more sand-tight seals between the top of the telescoped screen assembly and casing.

15	Access Port
An access port with a minimum diameter of 0.5 inch shall be installed to allow for unobstructed measurement of depth to the water surface, or for a pressure gage for measuring shut-in pressure of a flowing well. The access port opening shall be covered with a snug fitting removable cap to prevent ingress of surface water or foreign material into the well when depth or pressure measurements are not being performed.

16	Capping/Abandonment of Open Wells
If the drilling of a well site results in a non-producing well or a so called dry hole, the contractor shall cap or abandon the well in accordance with state and local codes and requirements including AAC R12-15-822. Abandonment of a well is also addressed by Conservation Practice Standard 351 (CPS 351), “Well Decommissioning”. The contractor shall also comply with the requirements outlined in the “Well Abandonment Handbook” published by ADWR and incorporated into CPS 351. If the requirements in CPS 351 and ADWR Handbook are in conflict, the more restrictive requirement shall govern. 

Appendix H of AWWA standard A100 provides additional information pertaining to the decommissioning of test holes, partially completed wells, and abandoned completed wells.

17	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.


18	Disinfection 
Wells shall be disinfected immediately following construction or repair to neutralize any contamination from equipment, material or surface drainage introduced during construction. The disinfection process shall comply with all state and/or local requirements.

Prior to final disinfection, the well shall be cleaned thoroughly to remove all foreign substances, such as grease, soil, sediment, joint dope, and scum. All pump parts shall be thoroughly cleaned before being placed in the well. Surfaces of all components above the static water level as well as the entire pumping system, and all storage tanks, pipes, faucets, valves, and hydrants must be flushed or washed down with a sterilizing solution.  

Disinfection of well water shall be in accordance with the procedures prescribed in AWWA standard C654. Sampling and testing shall be per ASTM D6771.

19	Water Quality Testing 
If known water quality issues exist additional testing may be required by the NRCS and/or the cooperator. Sampling and testing shall comply with all applicable Federal, State , Tribal and Local requirements. These requirements vary according to the water quality parameters associated with the intended use(s) of the water. 

20	Testing of Well
A non-flowing well shall be tested for its pumping capacity in gallons per minute and the discharge rate shall correspond to the designed well production rate. Unless otherwise specified by state or local code, the pumping capacity shall be measured after continuous operation for at least four (4) hours. For a flowing well (artesian) the capacity shall be measured as the natural flow at the land surface, averaged over four (4) hours. The well drawdown shall be measured under both conditions.

21	Other Requirements
If the location of the well site is under the jurisdiction of the State of Arizona, the cooperator/contractor shall comply with the following additional requirements to be in compliance with A.R.S. Title 45, Chapter 2, Article 10 and the rules adopted by ADWR.
a. The well drilling operation shall be under the direct supervision of a qualified representative of the well drilling contractor. 
b. The drill rig shall not be removed from the well site unless one of the following two conditions is satisfied:
1. The well is constructed in full compliance with the Arizona Administrative Code R12-15-811 and R12-15-812 with either a sealed cap or equipped with a pump, or
2. The well is abandoned in compliance with Arizona Administrative Code R12-15-816.
c. The well shall not be used as a storage or disposal site for sewage, or other toxic materials that have potential for polluting the ground water.

22	Items of Work and Construction Details 
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