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351 – Water Well Decommissioning

I.  Scope

The work shall consist of recording well data, providing and installing well sealing materials and shaping the well area.

II.  Site preparation

All well equipment, trash, and debris shall be removed from the well before sanitation or sealing procedures begin.  All material removed shall be disposed of in an appropriate manner.

III.  Sanitation

Disinfection of well shall be accomplished with chlorine or chlorine compounds.  Other disinfecting agent may only be use upon written approval by the State Board of Examiners of Water Well Construction and Pump Installation Contractors.  Sufficient disinfectant shall be used to produce a minimum concentration of 100 parts per million (ppm or mg/l) in the well (see Table 1).  Dry disinfectants used in the preparation of solutions shall not be outdated, shall be full strength, and shall be prepared to the required concentration in accordance with the manufacturer’s directions for mixing.  After disinfection, the well should be flushed by pumping in clean water or by use of an air compressor line.
Do not place sealing and fill materials until after completion of disinfection process.

.

 Table 1: Approximate Quantities of Chlorine for Preparing Disinfecting Solutions*
One ounce of dry high-test calcium hypochlorite (HTH) or equal powder (70%) available Chlorine) dissolved in 52.2 gallons of water makes a 100 ppm strength disinfectant solution.  One cup of liquid household bleach (5% available chlorine) mixed into 31.2 gallons of water makes a 100 ppm strength disinfectant solution.  Various proportions can be calculated using the following quantities:

	Approximate amount of dry powder or liquid bleach required for a 100-ppm chlorine solution.

	Diameter of water column (inches)
	Volume of water in 100 feet of column (gallons)
	Cups of dry powder (1)
	Cups of liquid bleach (2)

	4
	65.5
	1/4
	3

	6
	147
	1/2
	5

	8
	261
	3/4
	9

	10
	408
	1
	14

	12
	587
	1 1/2
	19

	14
	800
	2
	26


(1) The volume of dry powder, based on 70% available chlorine, has been rounded up to the next ¼ cup marking on a standard measuring cup.

(2)   The volume of liquid bleach, based on 5% available chlorine, has been rounded up to the next full cup marking on a standard measuring cup.

*
Modified from State of Colorado Water Well Construction Rules
IV.  Plugging and Sealing Procedure

The entire well depth shall be filled with sealing materials.  Measured or estimated well diameter and depth shall be used for calculating quantity of materials needed.

Wells completed into unconfined aquifers shall be plugged by filling with drill cuttings, clean sand or clean gravel to the static water level, then with clean native clays, cement or high solid bentonite grout to the ground surface.

If cement grout is used, the well shall be filled through a pipe (tremie), from the bottom of the well upward, in one continuous operation.  

If the casing and/or liner pipe is removed, the casing shall be removed from the well as sealing materials are placed without damaging, caving or blocking the drill hole if possible.  The uppermost 5 feet of the hole shall be filled with material less permeable than the surrounding soils and adequately compacted to prevent settling.

The well casing shall be cut off at least 3 feet below land surface or at the maximum depth of frost penetration, whichever is greater.  The uppermost 5 feet of remaining casing shall be filled with grout or a watertight cover shall be permanently attached to the remaining casing and the excavation shall be filled with material that are not more permeable than the surrounding soils and adequately compacted to prevent settling.  

Wells constructed through more than one aquifer shall be plugged and sealed by placing a cement grout plug at the confining layer above each aquifer.  If records do not indicate the casing opposite the confining layer has been grouted when originally installed, the casing shall be either completely removed from the hole or perforated or ripped opposite such layer prior to placing the grout plug.  Plugs shall be no less than 40 feet in length and shall be designed to withstand the maximum hydrostatic pressure differential between the aquifers.  The well casing, except for the grout plug intervals, shall be completely filled with clean native clays, cement, or high solid bentonite grout.  A watertight cover shall be permanently welded or attached to the top of the casing.

For casings grouted-in-place use a pressurized grouting procedure that will completely fill and seal all open spaces in the annulus.

The ground surface over the sealed well shall be mounded and graded in a manner that directs surface water away from the site and prevents ponding.

V.  Materials

Well grouting and backfill material shall be clean and free from contaminates and pollutants.  Sealing materials must conform to the characteristics listed in ASTM D5299.  Select sealing materials must have an in-place hydraulic conductivity equivalent to or less than the ground surface soils surrounding the well head.  The fill material should be free of clay, silt, organic, and foreign material.  Select a soil gradation and filling process that will not cause bridging during installation.

Table 1 shall be used to calculate volume of water in the well for sanitation procedures.

Approved Grouts

Neat Cement: A mixture of one bag (94 pounds or 1 cubic foot) of Portland cement and 7 gallons of water which is fluid enough to be pumped through a small diameter pipe.  Fly ash may be blended with Portland cement for grouting wells.  The water-cement ratio for these grout slurries shall not exceed 5 gallons of water per 86 pound sack of blended cement.

Cement-Bentonite: A slurry of cement, bentonite, and water.  The amount of bentonite added shall not exceed 8% bentonite per dry weight of cement.  The volume of additional water used in preparing these slurries is limited to ¾ of a gallon per 94 pound sack of cement for each 1% of bentonite added.

Bentonite: restricted use pursuant to State of Colorado Rule 10.5.3.4.  Variance required prior to use in water wells.

VI.  Vegetative Cover

Unless otherwise specified, a protective cover of vegetation shall be established on the disturbed area.  If feasible, consider adding a metal “target” to the top 3 inches of well-head seal so that the decommissioned well may be easily located with metal detector.
VII.  Construction Operations

Construction operations shall be done in such a manner that water pollution is 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
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