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SECTION 330121
WELL TESTING

PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Measurement and Payment:  Section 012977.


B.
Clearing and Grubbing:  Section 310000.

1.02
SUBMITTALS


A.
Contract Closeout Submittals:



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



2.
Well Report:  Submit 3 copies of a report describing the construction and condition of the well.  Include size and depth of well, type of construction (well in rock, gravel packed, etc.), plumbness and alignment of well, condition and length of well casing, and condition of the well screen where applicable.

1.03
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 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.

1.04
PROJECT CONDITIONS

EDIT PARAGRAPH BELOW TO SUIT PROJECT.  WORD PROCESSING PERSON:  DELETE UNDERLINING BEFORE ENTERING INFORMATION.

A.
Existing well is ______ inches in diameter and ______ feet deep.  Nominal capacity is ______ gallons per minute.  Confirm at Site.

DESCRIBE IN THE PARAGRAPH BELOW ALL EQUIPMENT (PUMP, PITLESS UNIT, DROP PIPE, ELECTRIC SERVICE, ETC.) PRESENTLY INSTALLED.

B.
Equipment presently installed:

PART 2   PRODUCTS

2.01
TEMPORARY EQUIPMENT AND MATERIALS


A.
Pump and Motor:  Variable speed and capable of pumping the maximum quantity of water that the well will produce with shutdown time not to exceed 1 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.
Chlorine:  Liquid, powder or solution for use as a disinfectant agent.


E.
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.
Check well in the presence of the Director's Representative for plumbness, alignment and determination of whether any obstructions exist.  Remove obstructions encountered which interfere with the Work of this Section.

DELETE SUBPARAGRAPH BELOW IF DEEMED UNNECESSARY.


1.
Check for plumbness and alignment by lowering a 40 foot section of pipe or 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 fixed and positioned at each end and the midpoint.


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

3.02
YIELD TEST


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 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 or 25 feet from the bottom of a well in rock.


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 72 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.

3.03
RECOVERY TEST


A.
Immediately upon completion of the final yield test, 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.  Plot the recovery curve and submit in the yield test report.

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
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, Barium, Cadmium, Chromium, Lead, Mercury, Selenium, Silver, Fluoride, Chloride, Copper, Corrosivity (Calcium Carbonate Saturation), Iron, Manganese, Sodium, Sulfate, Zinc, Color, Odor, Nitrate, Principal Organic Contaminant (POC), Unspecified Organic Contaminant (UOC), Total POC's, Vinyl Chloride, Total Trihalomethanes, Turbidity, Total Coliform Bacteria (MF), Combined Radium 226 and Radium 228, Gross Alpha Activity (including Radium 226 but excluding Radon and Uranium), pH, Hardness, Alkalinity (all forms), Nitrite, Standard Bacterial Plate Count, and Total Dissolved Solids.

ADD SUBPARAGRAPH BELOW IF SUPPLY IS SUSPECTED TO CONTAIN PCB's OR PESTICIDES.


2.
PCB's, Dioxinand, and Pesticides listed in Part 5 SSC Table 9C.


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.
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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