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SECTION 330122
WATER WELL REDEVELOPMENT

THIS SECTION COVERS REHABILITATION OF A PLURALITY OF WELLS UTILIZING LIQUIFIED CARBON DIOXIDE FOLLOWED BY REDEVELOPMENT TO RESTORE THEM TO THE ORIGINAL CAPACITY.  IT WAS DRAFTED FOR A PARTICULAR PROJECT, AND IT IS THEREFORE INTENDED THAT THIS SECTION BE USED AS A GUIDE FOR SPECIFYING SIMILAR WORK

CHECK WITH PROJECT TEAM LEADER FOR PRECISE REQUIREMENTS AND MODIFY ACCORDINGLY.
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Measurement and Payment:  Section 012977.

1.02
DESCRIPTION


A.
The Work of this Section consists of operations, equipment, methods, materials and technical competence for the complete redevelopment of six, existing screened gravel-packed wells through the use of a four-phase carbon dioxide treatment known as the Aqua Freed process.


B.
Scope of Work (each well):



1.
Temporarily remove existing well pumps, motors, piping and controls as necessary to perform the Work.



2.
Perform pre-rehabilitation drawdown tests of the wells to determine pre-rehabilitation capacity.



3.
Perform video inspections of the wells before and after rehabilitation, using camera equipment capable of continuous videotaped logging action.



4.
Rehabilitate the wells by the Aqua Freed process.



5.
Redevelop the wells.



6.
Perform post-rehabilitation yield tests of the wells.



7.
Disinfect the wells.



8.
Reinstall and test well pumps, motors, piping and controls.



9.
Take water samples and have a water quality analysis performed for each well following disinfection.



10.
Submit a report of each well prepared by a qualified hydrogeologist.

1.03
SUBMITTALS


A.
Contract Closeout Submittals:



1.
Test Results:  Submit 3 copies of the water quality analysis and the final yield and recovery tests of each well.



2.
Well Reports:  Submit 3 copies of a report describing the condition of each well.  Include condition of casing and well screen, results of pre-rehabilitation and post-rehabilitation yield testing, television log results, and an estimate of the long-term yield of the aquifer.



3.
One copy of all video tapes produced.

1.04
QUALITY ASSURANCE


A.
Worker’s Qualifications:  The person supervising the Work of this Section and the workers actually performing the well work shall be personally experienced in well construction and shall have been regularly employed by a company engaged in well construction for a minimum of 3 years.



1.
Furnish to the Director’s Representative the names and addresses of 5 similar projects which the foregoing people have worked on during the past 3 years.


B.
Disinfection:  Conform to provisions of AWWA Standards A-100 and C-654 except where modified herein.  Maintain a copy of these standards at the job site.

1.05
DESCRIPTION OF WELLS


A.
Well No. 1:  Re-Drilled 1982; 12-inch inner casing; depth, 46 ft.; capacity, 100 gpm; pump, Goulds No. 70L10 equipped with a 10 hp, 3 ph, 3450 rpm Franklin submersible motor.


B.
Well No. 2:  Re-Drilled 1982; 16-inch inner casing; depth, 47ft.; capacity, 100 gpm; pump, Jacuzzi No. 10S6 B-10B equipped with a 10 hp, 3 ph, 3450 rpm Franklin submersible motor.


C.
Well No. 3:  Re-Drilled 1982; 12-inch inner casing; depth, 45 ft.; capacity, 100 gpm; pump, Goulds No. 70L10 equipped with a 10 hp, 3 ph, 3450 rpm Franklin submersible motor.


D.
Well No. 4:  Re-Drilled 1974; 12-inch inner casing; depth, 52 ft.; capacity, 100 gpm; pump, Goulds No. 70L10 equipped with a 10 hp, 3 ph, 3450 rpm Franklin submersible motor.


E.
Well No. 6:  Drilled 1982; 12-inch inner casing; depth, 57ft.; capacity, 250 gpm; pump, Goulds No. 225H20 equipped with a 20 hp, 3 ph, 3450 rpm Franklin submersible motor.


F.
Well No. 7:  Drilled 1982; 16-inch inner casing; depth, 45 ft.; unequipped.

1.06
SEQUENCING OF THE WORK


A.
Redevelop the wells in the sequence numbered.


B.
Fully complete work on each well prior to commencing any work on the next.

PART 2   PRODUCTS

2.01
TEMPORARY EQUIPMENT AND MATERIALS


A.
Pump and Motor:  Capable of pumping the maximum quantity of water that the well will produce with shutdown time not to exceed one hour during that period.  The pump shall be designed to facilitate backward surging.


B.
Flowmeter and Throttling Valve:  Type and size capable of accurately measuring rates of flow over the entire range of testing.


C.
Discharge Piping:  Sufficient size and length to conduct pumped water to an acceptable drainage course.


D.
Carbon dioxide refrigerated liquid, injection equipment therefor, and appurtenances.


E.
Chlorine:  Liquid, powder or solution for use as a disinfectant agent.


F.
Sampling Containers:  Type and size required by the approved Environmental Laboratory for the specified water quality analyses.

PART 3   EXECUTION

3.01
PREPARATION


A.
Remove well cap, existing pumping equipment and all appurtenances.


B.
Collect and record data on the construction and condition of the well.

3.02
PRE-REHABILITATION YIELD TESTING


A.
Perform a pre-rehabilitation, 4-hour, 4-step drawdown test of each well to determine the approximate well yield.

3.03
VIDEO INSPECTIONS

A.
Following both the pre-rehabilitation and final yield tests of each well conduct a video survey, in the presence of the Director’s Representative, of the entire depth of the well for visual assessment of its condition before and after rehabilitation.


B.
Video Images:



1.
Full color, 360 degree side view projected on a state-of-the-art television monitor.



2.
Continuous logging action video taped for permanent record.  Turn over to the Director’s Representative one copy of all video tapes produced.


C.
Camera Requirements:



1.
Scanning system:  525 line, 60Hz NTSC or 625, 50 Hz PAL.



2.
TV line resolution:  350 (H) x 360 (V).



3.
Minimum illumination:  10 lux or one footcandle (F=1.4).



4.
Remote functions:




a.
Iris control (F1.4-F22).




b.
Motorized focus control.




c.
Automatic white balance.


D.
Acceptable Video Inspection Services:  Auqa Freed, Inc., 40 Stone Castle Rd., Rock Tavern, NY  12575, (800) 283-3353; Hydro Group, Inc., P. O. Box 566, Route 30, Schoharie, NY  12157, (518) 295-7551.

3.04
REHABILITATION OF WELLS


A.
The rehabilitation process of each well shall be a four-phase procedure utilizing injection of 99.9 percent liquified carbon dioxide.  The work shall be conducted and monitored by personnel specifically employed and/or authorized by Aqua Freed, Inc., licensor of the process.



1.
Use sufficient volume of carbon dioxide to effectively fill the well bore and surrounding formation.



2.
Set packer to confine the injection of the liquified gas to the water producing zone.



3.
Do not exceed 325 psi injection pressure, or temperatures at or about 0 degrees F. to assure penetration of the gas vapor and liquified gas into the surrounding formation.



4.
Adjust down hole pressures of the carbon dioxide to a range of 0 to 70 psi and down hole temperatures to a range of 32 degrees F. and minus 100 degrees F.  Regulate these to assure freezing of the water surrounding the bore hole in order to dislodge encrusted minerals and biological growth from the screen and surrounding formation.


B.
Phase 1:



1.
Modify the top of the well casing as necessary to utilize appropriate adapters and sealing appurtenances for proper control and implementation of the process.



2.
Install drop piping with a packer assembly to seal the well at the inner casing above screen at the approximate location of the left/right socket, so as to protect the gravel pack area from uplift and to prevent short circuiting of carbon dioxide gas and by-products from the screen area from traveling along the annular space between the inner and outer casings to the atmosphere.


C.
Phase 2:



1.
Introduce a minimum of 3,000 lbs of liquified or gaseous carbon dioxide through a controlled injector into the screen, gravel pack and surrounding formation at a rate necessary to best control and conduct the redevelopment process.




a.
This process may be conducted over a two-day period to effectively introduce the carbon dioxide into the well system.




b.
This phase is intended to produce carbonic acid within the formation and to provide sufficient physical agitation of the carbonic acid and water within the formation, thereby initiating the rehabilitation process through rapid expansion of the liquified carbon dioxide into its gaseous form.


D.
Phase 3:



1.
Introduce approximately 3,000 additional lbs of liquid carbon dioxide into the well and formation at pressures and temperatures that will assure the carbon dioxide of forming “snow” within the well, thereby lowering the temperature of the water to a point below freezing.


E.
Phase 4:



1.
Air lift dislodged particles from the well and surrounding formation at a sufficient rate to remove the majority of the dislodged material in preparation for completion of mechanical redevelopment specified hereinafter.



2.
Do not discharge waste material into a water course.

3.05
REDEVELOPMENT OF WELLS

A.
Redevelop wells by surging, backwashing, compressed air and other approved methods until no sand appears in the water and the filter surrounding the screen is stabilized at a maximum pumping capacity.


B.
Obtain maximum yield by following accepted practices.


C.
Check pH, CO2, and water turbidity as determined by the nephelometric method.



1.
The turbidity test will be the standard whereby the Director’s Representative will determine the effectiveness of the well development work and as to when well development should be discontinued.  In general, well development shall continue until the water turbidity does not exceed a maximum of one NTU.



2.
Conduct turbidity tests in the field by use of an EPA accepted portable type nephelometric turbidimeter or obtain turbidity results from a NYS Health Department approved laboratory.  Calibrate portable turbidimeter in the presence of the Director’s Representative to ensure accurate test results.



3.
Perform turbidity tests by checking turbidity after 4, 8, 12, 18, and 24 hours of well development.



4.
Furnish the Director’s Representative with a copy of the turbidity test results after each sampling for review.



5.
Pay all costs incurred for testing.


D.
Redevelopment time for each of the wells will be approximately two days.

3.06
POST-REHABILITATION YIELD TESTING

A.
Perform a preliminary test to determine the approximate well yield.


B.
When a preliminary test has been successfully completed, notify the Director’s Representative that the well is ready for the final yield test.  Make certain that the water level in the well has returned to its normal (pretest) static level following any preliminary testing.


C.
Perform the final yield test at a maximum well yield unless otherwise directed.  Maximum yield shall be regarded as the continuous pumping rate which does not materially change the drawdown at a point 5 feet above the uppermost perforation of a screen.


D.
Measure drawdown at the time intervals listed below and plot a drawdown curve for submittal in the yield test report.

	TIME INTERVALS FOR MEASURING DRAWDOWN (OR RECOVERY)

	TIME FROM START OF PUMPING

(MINUTES)
	TIME INTERVALS BETWEEN MEASUREMENTS (MINUTES)

	0 – 10
	0.50 - 1

	10 – 15
	1

	15 – 60
	5

	60 - 300 (5 Hrs.)
	30

	300 - 1440 (24 Hrs.)
	60

	1440 - Termination of Test
	480 (8 Hrs.)



E.
Perform the final yield test continuously for a minimum duration of 24 hours.  If for any reason pumping is interrupted for more than 60 minutes during the test, repeat the entire yield test procedure at no additional cost to the State, unless otherwise directed.

3.07
RECOVERY TEST


A.
Immediately upon completion of the final yield test of each well, begin well recovery measurements at the time intervals listed above.  Continue recovery measurements until the water level in the well has returned to normal (pretest) static level.  If full recovery is not reached within 24 hours, continue taking measurements until 85 percent recovery is attained.  Plot the recovery curve and submit the curve in the yield test report.

3.08
DISINFECTION


A.
Determine water volume from Table 1 and amount of chlorine required from Table 2.

	TABLE 1 - WATER VOLUME (GALLONS)

	DEPTH OF WATER IN CASING
	WELL DIAMETER (INCHES)

	
	6
	8
	10
	12
	16

	25
	36.8
	65.5
	102
	147
	261

	50
	73.5
	131.0
	204
	294
	522

	75
	110.3
	196.5
	306
	441
	783

	100
	147.0
	261.0
	408
	588
	1045

	125
	183.8
	326.5
	510
	735
	1306

	150
	220.5
	392.0
	612
	882
	1567

	175
	257.3
	457.5
	714
	1029
	1828

	200
	294.0
	522.0
	816
	1176
	2089


	TABLE 2 - 50mg/L CHLORINE PER 100 GALLONS

	DISINFECTANT MATERIAL
	PHYSICAL STATE
	PERCENT AVAILABLE CHLORINE
	QUANTITY REQUIRED PER 100 GALLONS

	Chlorine
	Liquid Under Pressure

in Steel Containers
	100
	0.67 lbs.

	High Test Hypochlorite
	Powder in Cans *
	70
	1 ounce (by weight)

	Sodium Hypochlorite
	Solution
	15
	4.5 ounces (by volume)




*NOTE:  If hypochlorite powder is used, mix it with a minimum amount of water before adding to well.


B.
Add chlorine disinfectant solution to well in accordance with Section E.4 of Appendix E of AWWA Standard A-100 to obtain a 50 mg/L chlorine concentration.  Agitate the well after the addition to assure proper dispersion of the disinfectant.


C.
Allow the disinfectant to remain in the well for a minimum of 12 hours, then pump the well to waste.  Dispose of waste in accordance with State environmental regulations.

3.09
WATER QUALITY ANALYSIS


A.
After disinfecting well and in the presence of the Director’s Representative, take water samples for physical, chemical, and bacteriological examination.  Promptly send samples to a State Health Department approved laboratory for analysis.  Pay all expenses for shipping and analysis.


B.
The analysis shall be conducted in accordance with the methods set forth in the current edition of “Standard Methods for the Examination of Water and Wastewater”, and with the appropriate applicable Environmental Protection Agency method required by Part 5 of the State Sanitary Code, and shall include the following:



1.
Arsenic, Antimony, Asbestos (longer than 10 microns), Barium, Beryllium, Cadmium, Cyanide (as free Cyanide), Chromium, Lead, Mercury, Selenium, Silver, Fluoride, Chloride, Copper, Corrosivity (Calcium Carbonate Saturation), Iron, Manganese, Sodium, Sulfate, Thallium, Zinc, Color, Odor, Nitrate (as N), Nitrite (as N), and Total Nitrate/Nitrite (as N).



2.
Principal Organic Contaminant (POC) listed in Subpart 5-1 SSC Table 9D, Unspecified Organic Contaminant (UOC), Total POC’s, Total Trihalomethanes, and Specific Organic Chemical Contaminants listed in Subpart 5-1 SSC Table 3.



3.
Turbidity, Total Coliform Bacteria (MF), E. Coli, Combined Radium 226 and Radium 228, Gross Alpha Activity (including Radium 226 but excluding Radon and Uranium), pH, Hardness, Alkalinity (all forms), Standard Bacterial Plate Count, and Total Dissolved Solids.


C.
The analysis must report the constituents enumerated above.  An incomplete analysis will be rejected.


D.
Repeat all disinfection procedures and bacteriological water analysis until satisfactory bacteriological tests results are received.  The Total Coliform count must be 1 per 100 ml (MF) or less.

3.10
RESTORATION


A.
Re-install pumping equipment and appurtenances previously removed and cap well.


B.
Restore the site to a condition equal to or better than that prior to the Work.

END OF SECTION
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