D&C  WRS:lmm/hf


SECTION 332100
WATER SUPPLY WELLS
EDIT THIS SECTION CAREFULLY FOR THE TYPE OF WELL ANTICIPATED - SAND OR GRAVEL, GRAVEL PACK, ROCK.  CONSULT ARTICLE 3.2 OF THE "TEN STATES STANDARDS" FOR BASIC REQUIREMENTS.
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Measurement and Payment:  Section 012977.


B.
Temporary Roads, Water, and Electricity:  Section 015000.


C.
Final Cleanup:  Section 017716.

D.
Clearing and Grubbing:  Section 310000.

1.02
SUBMITTALS


A.
Waiver of Submittals:  The Waiver of Certain Submittal Requirements in Section 01330 does not apply to this Section.


B.
New York State Water Well Program:



1.
Pre-notification:  NYS law requires New York State Department of Environmental Conservation (NYSDEC) be notified prior to commencement of drilling a water well within the State of New York.




a.
For proposed wells in all NYS counties except Nassau, Suffolk, Kings and Queens, obtain forms at and file with NYSDEC, Div. of Water, Water Well Program, 625 Broadway, 4th Floor, Albany, NY  12233-3502, (518) 402-8291.




b.
For proposed wells in Nassau, Suffolk, Kings and Queens Counties, obtain forms at and file with NYSDEC, Water Supply Unit-Region 1, Building 40, Room 132, State Univ. of NY, Stony Brook, NY  11790-2356, (631) 444-0410.



2.
Submit 3 copies of the Pre-notification as filed with NYSDEC.


C.
Product Data:



1.
Casing:  Size, weight and manufacturer.



2.
Screen:  Size, openings, material and manufacturer.



3.
Drive Shoe:  Material and manufacturer.



4.
Well Packing:  Material, size and description.

EDIT PARAGRAPH BELOW TO SUIT PROJECT.

D.
Quality Control Submittals:



1.
Grouting Procedure:  Submit a detailed outline of intended grouting procedure for the Director's information.  This submittal will not relieve the Contractor of responsibility for the successful performance of the intended grouting procedure.



2.
Well Log and Samples:




a.
Prepare an accurate log and submit 3 copies.




b.
Obtain and record samples using an approved method at every 5 foot interval, and at each pronounced change in formation.




c.
Determine grain sizes, gradation, and type of rock.




d.
Furnish tight containers, label and turn over samples to the Director's Representative.



3.
Sieve Analysis:




a.
Take samples every 3 feet for strata noted on drawing.




b.
Send samples to the screen manufacturer or an approved laboratory for analysis.




c.
Submit 3 copies of sieve analysis.



4.
Yield Test Data:  Deliver to the Director's Representative 3 copies of the Yield Test results specified herein.  Indicate rate of flow, drawdown, static water level, and any other data collected which effects yield of the aquifer.



5.
Water Analysis:  Deliver to the Director's Representative, 3 copies of the water analysis specified herein.


E.
Contract Closeout Submittals:



1.
Well Completion Report Required by NYSDEC:  Submit 3 copies of the report as filed with NYSDEC.




a.
Obtain forms and instructions from NYSDEC offices listed in Paragraph B. above.

1.03
QUALITY ASSURANCE


A.
NYS Water Well Driller Registration Law:



1.
Well Driller must be duly registered with NYSDEC.  See ECL 15-1525 for details.


B.
Installers' Qualifications:  The person supervising the Work of this Section and the workers actually constructing the well 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 the names and addresses of 5 similar projects which the foregoing people have worked on during the past 3 years.


C.
Welding:  Comply with the AWS Code D 1.0-69 without revisions.


D.
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.

CONSULT DOT FOR AVAILABILITY OF AN ENGINEERING GEOLOGIST.  IF ONE IS AVAILABLE INCLUDE PARAGRAPH BELOW.

E.
An Engineering Geologist from the Soil Mechanics Bureau of the New York State Department of Transportation will provide technical assistance to the Office of General Services for the construction of this well.  The Director's Representative will invite the Geologist to the initial job meeting.  During construction the Geologist will advise the Director's Representative regarding technical supervision of the Work.

1.04
PROJECT CONDITIONS


A.
Assume risks resulting from the use of soil data indicated on the drawings.  These data are furnished for information only.


B.
An approximate location for the test well is shown on the drawings.  Locate the test well as required by site conditions and subject to the approval of the Director's Representative.  Avoid low points which collect or convey surface runoff, buried utilities and improvements (exposed or buried).  Allow for a minimum of 250 feet horizontal separation between the test well and septic systems and/or petroleum tankage (fuel oil and gasoline).

PART 2   PRODUCTS

2.01
MATERIALS


A.
Casings:  Black steel pipe; AWWA A-100 for deep wells, Section 4.



1.
Minimum thickness of six inch casing:  1/4 inch.



2.
Joints:  Welded or standard couplings.


B.
Drive Shoe:  Forged steel.


C.
Well Screen:  Telescoping, welded construction, closed bail bottom, self-sealing neoprene packer top, Type 304 stainless steel, size as required.



1.
Acceptable Manufacturers:  Johnson Division UOP, P.O. Box 43118, St. Paul, MN, (612) 636-3900; Cook Well Screen Corp., 4848 Franklin Ave., Cincinnati, OH, (513) 531-6555.


D.
Gravel Packing:  Cape May Gravel; size compatible with rate of pumping, size of well, grain size formation of aquifer, and size of screen opening.

USE PARAGRAPH BELOW FOR GRAVEL PACKED WELLS ONLY.

E.
Sealer (either of the following):



1.
Cement-bentonite:  One part Portland cement to one part clean sand with 5 pounds of bentonite additive per sack of cement.  Note:  Mix bentonite and water prior to adding it to the cement/sand mixture.



2.
Bentonite and gravel.

USE PARAGRAPH BELOW FOR GROUTING ROCK WELLS.

F.
Cement Grout:  One part Portland cement to one part clean sand with 5 pounds of bentonite additive per sack of cement.  Note:  Mix bentonite and water prior to adding it to the cement/sand mixture.


G.
Disinfectant:



1.
Chlorine gas.



2.
Hypochlorites.

PART 3   EXECUTION

3.01
DRILLING WELL

DURING EDITING OF THIS ARTICLE, DESIGNER SHOULD CONSULT THE "TEN STATES STANDARDS" AND THE DOH, BUREAU OF PUBLIC WATER SUPPLY FOR SPECIFIC WELL CONSTRUCTION METHODS.

A.
Drill well with a cable tool, rotary rig, or other standard approved method.


B.
Well depth may vary from that indicated in order to produce the required yield.


C.
After the well has been drilled, check it for plumbness and alignment in the presence of the Director's Representative as follows:



1.
Lower a 40 foot section of pipe or a dummy into the well.  The outside diameter of the plumb shall be within 1/2 inch of the casing or hole diameter being checked.  When a dummy is used, furnish a rigid spindle with three 12 inch wide cylindrical rings spaced on each end and in the center.  The center portion of the dummy shall be rigid so as to maintain alignment.


D.
Redrill the well to correct for plumbness and alignment when the vertical varies in excess of 2/3 the smallest inside diameter per 100 feet of depth or when a dummy fails to move freely throughout the casing length.  The plumbness requirement may be waived when the defect is due to circumstances beyond the Contractor's control or when the utility of the completed well will not be materially affected.  In no case will the alignment requirement be waived.


E.
Insert well casing to indicated depth except when directed otherwise because of field conditions.  Use drive shoes as required.  Cut off casing 1 to 2 feet above grade and install a tamper proof cap.  Larger size casings than indicated are acceptable, but at no additional cost to the State.


F.
Insert a well screen equal in nominal inside diameter to the diameter of the casing complete with all necessary fittings.  The screen length shall be subject to the approval of the Director's Representative.


G.
Gravel Packed Wells:



1.
Provide materials necessary for the construction of gravel packed wells.  Disinfect gravel during installation per AWWA C-654.



2.
Provide sealer on top of the gravel pack.

DURING DESIGN CONSULT DOH, BUREAU OF WATER SUPPLY FOR GROUTING REQUIREMENTS IN ROCK.  PROVIDE WELL PROFILE ON DRAWING SHOWING DEPTH OF ROCK PENETRATION AND DETAILS.

H.
Cement Grouting:



1.
When casings are set in rock, cement grout annular space (2 inches minimum) from lower terminal to grade unless otherwise noted or directed.  Allow 24 hours for grout to set before continuing drilling operations.



2.
When wells require different size casing, extend each section of pipe into the next larger size no less than 6 feet or more than 8 feet and cut off.  Seal annular space between casings with cement grout.  Allow 24 hours for grout to set before cutting pipe.


I.
Developing Wells:



1.
Check for water available, as determined from the log and samples.



2.
Obtain Director's Representative approval to proceed with development.



3.
Set screen if well is in granular aquifer.

EDIT SUBPARAGRAPH BELOW IF WELL IS KNOWN TO BE IN ROCK.


4.
Develop well by surging, backwashing, compressed air or other approved method until no sand appears in the water and the filter surrounding the screen is stabilized at maximum pumping capacity.



5.
Obtain maximum yield by following accepted practices.



6.
Check for water turbidity as determined by the nephelometric method.  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 1 NTU.




a.
Conduct turbidity tests in the field by  use of an EPA accepted portable type nephelometric turbidimeter or obtain turbidity results from a State Health Department approved laboratory.  Calibrate portable turbidimeter in the presence of the Director's Representative to ensure accurate test results are obtained.  Pay all costs incurred for testing.

EDIT SUBPARAGRAPH BELOW IF DEVELOPMENT CALLED FOR IN UNIT PRICE SCHEDULE IS LONGER THAN 24 HOURS PER WELL.



b.
Perform turbidity tests and check turbidity after 4, 8, 12, 18, and 24 hours of well development.




c.
Furnish the Director's Representative with a written copy of the turbidity test results after each sampling for review.  Do not continue well development work without the written approval of the Director's Representative.



7.
Make preliminary test to approximate maximum water yield and determine yield test pumping rate.

3.02
YIELD TEST


A.
Notify the Director's Representative when the well is ready for the final yield test.


B.
Install a temporary pump with backward surging capability and with sufficient output to determine the maximum well capacity and maximum drawdown.  Provide sufficient piping to conduct the water to an acceptable drainage course.  Provide an accurate water meter or other acceptable device for determining flow rate and a device to determine the water level drawdown during the pumping test.


C.
Perform yield test at maximum well yield unless otherwise directed.  The yield is based on a pumping rate for a 24 hour period when the drawdown does not drop below a point 25 feet from the bottom of a rock well or 5 feet above the top perforations of a screen.

CONTACT DOH, BUREAU OF PUBLIC WATER SUPPLY FOR VERIFICATION OF 24 HOUR TESTING PERIOD GIVEN IN THE PARAGRAPH BELOW.  A TEST PERIOD GREATER THAN 24 HOURS MAY BE REQUIRED  FOR LARGE FACILITIES.

D.
Operate the temporary pump continuously at maximum well yield for a 24 hour testing period.  If for any reason the pump is stopped for more than one hour during a test, re-run the test unless directed otherwise.  No payment will be made for testing work performed prior to rerun test.  Measure drawdown at 5 minute intervals for the first hour of the test, at 30 minute intervals until the pumping level has stabilized and at hourly intervals thereafter.


E.
Immediately following the 24-hour test, operate the temporary pump at various reduced pumping rates over a one hour period to develop sufficient data to plot a drawdown curve.  Plot drawdown curve and submit with yield test data.


F.
Upon completion of the above tests, measure and record well recovery data.  Take recovery measurements at the same frequency utilized during the pumping test until the previously recorded static water level is reached.  If full recovery is not reached within 24 hours, continue taking measurements until 85 percent recovery is attained.  Record recovery data and submit as directed.


G.
If the Director's Representative determines that the well fails to produce sufficient water, remove the casings and screens when so directed.  Fill the remaining hole with clay or with clay and concrete as directed.

3.03
VIDEO INSPECTION

A.
Following a successful yielt test, conduct a video survey, in the presence of the Director’s Representative, of the entire depth of the well to verify construction in accordance with these specifications.


B.
Video Images:



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



2.
Continuous logging action video teped 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, 60 Hz NTSC or 625, 50Hz 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:  Aqua 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
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

	25
	36.8
	65.5
	102
	147

	50
	73.5
	131.0
	204
	294

	75
	110.3
	196.5
	306
	441

	100
	147.0
	261.0
	408
	588

	125
	183.8
	326.5
	510
	735

	150
	220.5
	392.0
	612
	882

	175
	257.3
	457.5
	714
	1029

	200
	294.0
	522.0
	816
	1176


	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.

3.05
FIELD QUALITY CONTROL


A.
After disinfecting the well and in the presence of the Director's Representative, take water samples for physical, chemical, bacteriological, and radiological analysis.  Make all necessary arrangements and promptly send samples either to a State Health Department laboratory or to a private laboratory which is approved by the State Health Department.


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.

3.06
RESTORATION


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

END OF SECTION
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