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Natural resources conservation service
conservation practice sPECIFICATION

642 – WATER well

I.  Scope

The work shall consist of drilling, casing, and developing a well at the location shown on the attached map.

II.  Alignment

Drilled wells shall be round, plumb, and aligned so as to permit satisfactory installation and operation of a pump of the proposed size and type to the greatest anticipated depth of setting.

III.  Casing Installation

In consolidated formations, the casing shall extend from the ground surface through the overburden material to an elevation at least 2 feet into consolidated foundation.

In unconsolidated formations, the casing shall extend from the ground to the screen.

For artesian aquifers, the casing shall be sealed into the overlaying impermeable formations so as to retain the artesian pressure.

If a water-bearing formation containing water of poor quality is penetrated, the formation shall be sealed off to prevent infiltration of poor quality water into the well and the developed aquifer.

The position of the screen in the wall will be governed by the depth of the aquifer below the ground surface and the thickness of the aquifer to be penetrated by the well.  Where practical, the top elevation of the screen should be below the lowest water level expected during pumping and be located opposite the most permeable areas in water-bearing strata.

The screen openings for aquifer material of near uniform size shall be slightly smaller than the average diameter of the aquifer material.  For graded aquifer materials (of non-uniform gradation), the screen openings shall be such that 25 to 40 percent of the aquifer material is larger than the screen opening.  In wells using a gravel packed envelope, the screen shall have openings of a size that will exclude at least 85 percent of the gravel pack material.  The length and open area of the screen shall be sufficient to maintain the entrance velocity of water into the well at an acceptable level, preferably less than one-tenth foot per second.

IV.  Developing

The well shall be developed until it has stopped producing detrimental quantities of solid particles when the continuous discharge rate is approximately 20 percent greater than the anticipated normal production rate.

V.  Protection

All wells shall be cased to a sufficient height above the ground surface to prevent the entry of surface and near surface water.  Wells shall have the annular space outside the casing filled with a water tight cement grout or clay having similar sealing properties from the surface to a minimum of 10 feet below the ground surface.  A sanitary well seal shall be installed at the top of the well casing to prevent the entrance of contaminated water or other objectionable material.  If the water is intended for human consumption, the casing shall be surrounded at the ground surface by a 4-inch thick concrete slab extending at least 2 feet in all directions.

VI.  Gravel Pack

If gravel packing is used, it shall be of the specified gradation and thickness and shall be carefully placed to prevent segregation and bridging.  Gravel pack materials 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.

VII.  Materials

The well casing pipe, couplings, and screens shall be homogeneous throughout and shall be free from 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. 

Casing

Casing materials may be pipe made of steel, copper, plastic, fiberglass, asbestos-cement, concrete, or other similar materials of equivalent strength and durability.

The specific material requirements for the casing and other site requirements are as listed on the "Practice Requirement" sheet.  Prior to purchase, the owner should check with the engineer to determine if the manufacturer is listed on the "prequalified" list of suppliers.

Markings

The well casing pipe shall be marked according to the ASTM specification for the material used.

VIII.  Joints

Joints for well casing shall have adequate strength to carry the load due to the casing length and still be watertight or shall be mechanically supported during the installation process to maintain joint integrity.  Such mechanically supported casings shall terminate on firm material that can adequately support the casing.

Joints for plastic well casing pipe may be solvent cement or threaded coupling and shall have sufficient strength to carry the load due to the casing length and still remain watertight.  Solvent cement must meet the requirements of the ASTM specification appropriate for the material used:
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Threaded couplings for plastic well casing pipe shall be either American National Standard Institute B1.5 1973 for ACME 2G screw threads, American National Standard Institute B1.8 for Stub ACME 2G screw threads, or American National Standard Institute for B1.9 1973 for Buttress screw threads, respectively.

iX.  Appurtenances

Air release valves shall be placed in the well system to provide a positive means for air escape or air entrance as specified by the Engineer

A water level measuring device shall be installed or a capped opening in the pump base.

X.  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.

OPERATION AND MAINTENANCE ITEMS

A properly operated and maintained well is an asset to your farm.  This well was designed and installed to provide water utilization.  The estimated life span of this system is at least 10 years.  The life of this system can be assured and usually increased by developing and carrying out a good operation and maintenance program.

This program will require you to perform periodic operation and maintenance to maintain satisfactory performance.  Here are some recommendations to help you develop a good operation and maintenance program.

Maintain the well cover securely in place.

Protect the area from being damaged by agriculture machinery, vehicles, or livestock.

All fences, railings, and/or warning signs shall be maintained to provide warning and/or prevent unauthorized human or livestock entry.

Do not allow any foreign debris to accumulate in the immediate vicinity.

Maintain soil and vegetative covering to the design conditions.

Eradicate or otherwise remove all rodents or burrowing animals.  Immediately repair any damage caused by their activity.

Check metal surfaces for rust and other damage especially sections in contact with earthfill and with other materials.  Repair or replace damaged section and apply paint as a protective covering.

Keep all surface water from entering or accumulating at the immediate vicinity of the well site.

Immediately repair any vandalism, vehicular, or livestock damage to any earthfills, spillways, or outlets of other apparatuses.

Other items specific to your project are listed on "Practice Requirement" sheet.

procedure for testing a well

1.
Measure and record depth to static water level.  (May be measured with steel tape that has 1 to 2 feet of its lower end chalked.)

2.
Determine if the well is artesian or non-artesian by reference to the well log for presence of a confining layer.  If the static water level is above the bottom of the confining layer, the well is artesian.

3.
Determine height of the static water column or 100 percent drawdown.  For non-artesian wells, 100 percent drawdown is the depth from static water level to the bottom of the aquifer is not completely penetrated.  For artesian wells, 100 percent drawdown is the depth from static water level of piezometric surface to the bottom of the confining layer.

4.
Pump the well at near maximum rate (50 percent drawdown or slightly more) until drawdown and yield are constant at the rate.  Drawdown may be considered constant when three measurements taken one hour apart are the same.  Measurement of water levels while pumping should be made with an electric sounder or air line.  Several hours to several days of continuous pumping may be required.  Record drawdown and yield.

5.
Convert measured drawdown to percent drawdown and refer to Exhibit 12-3 to estimate optimum drawdown and yield.

6.
After the well has been surged and bailed, it shall be tested with a pump furnished by the driller.  Pump shall have a capacity in excess of expected yield and be capable of pumping at variable rates.  The pump shall be operated continuously for a total of    hours.  An air line or other suitable method shall be used to measure the drawdown periodically during pumping.

procedures for colleciton of water quality samples

Bacterial Sampling

Sampling of community water supply wells is covered by requirements of the State Board of Health and the local health department. For individual domestic wells, technical assistance or advice regarding the collection of bacteriological samples may be obtained from local health department or from the laboratory that will examine the sample.

If no technical assistance is available, the following procedure will suffice:  A sterile sample bottle, preferably one provided by the laboratory that will make the determination, must be used.  It is extremely important that nothing except the water to be analyzed come in contact with the inside of the bottle or the cap; the water must not be allowed to flow over an object or over the hands while the bottle is being filled.  Do not rinse the sample bottle.  The sample should be delivered to the laboratory as soon as possible and in no case more than 24 hours after its collection.  During delivery, the sample should be kept as cool as possible (but not frozen).

Chemical (Mineral) Sampling

Generally, a routine mineral analysis (determination of the concentrations of the common minerals) will suffice, particularly where there is no prior knowledge of the chemical quality of the water in the area where the well is located.  Where quality conditions in the surrounding area are known, a more collective analysis may be made.  For certain uses it may also be desirable to make the case of domestic water) or other constituents not routinely determined.  Information or advice or chemical quality conditions may obtained from local agencies such as the county farm advisor's office, health department, and water service agency (irrigation or water district, for example).

The sample should be collected after the well has been pumped long enough to remove standing water and development and disinfectant chemicals, and to insure that water from the producing formation(s) has entered the well.  The water sample should be obtained in a chemically clean container preferably on obtained from the laboratory that has been selected to perform the analysis.  The container should be rinsed several times with the water to be sampled prior to collecting the sample.  The laboratory performing the analysis should issue instructions regarding the quantity of sample required.  However, one-half gallon is usually sufficient for a routine mineral analysis; one gallon is needed when analysis for heavy metals is being requested.
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Perforation:Length of perforated casing
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Pumping Equipment (Describe)










Water Level: Surface to top of water(ft)
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Is well protected from surface water?   Yes   No

Remarks:












The above information, including "log of well", is a true record of the job performed by me.  The well has been completed in accordance with Natural Resources Conservation Services specifications.

Signed
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July, 2000
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NRCS, CA
July, 2000


