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1.  Change section numbering when used in conjunction with Standard Specifications.

2.__  REHABILITATE EXISTING WELL

*2

GENERAL.‑-This work shall consist of rehabilitating an existing ___ meter deep well in accordance with these special provisions.

3

Rehabilitate existing well shall include preliminary water sampling, sounding and cleaning, well redevelopment, development tests, final water sampling, disinfection and television survey of the existing well prior to the installation of the permanent well pump.  All necessary materials, equipment, labor, transportation, machinery, tools, fuel, power, light, sanitary facilities, and all other items incidental to the completion of the work shall be provided by the Contractor.

4

PRELIMINARY WATER SAMPLING.‑-Prior to commencing rehabilitation work on the water well, the Contractor shall sample the water pumped from the well.  The sample shall be placed in a sterile container, available from laboratories, and sent to a State certified laboratory for bacterial analysis.  A copy of the bacterial analysis shall be delivered to the Engineer.

5

SOUNDING AND CLEANING.‑-After the bacterial analysis of the preliminary water sample has been completed and the existing pumping equipment has been removed from the well, the well shall be sounded to determine if there is any extraneous material inside the well.  All extraneous material shall be removed from the well by air lifting or bailing.

*6

WELL REDEVELOPMENT.‑-Prior to testing, the well shall be surged and redeveloped by pumping for a period of 8 hours, including 4 continuous hours at ___ liters per minute or at a flow rate that causes the well to draw down to within 3 meters of the top of the uppermost well screen, whichever occurs first.

*7

After redeveloping and before the pumping tests described herein are made, the well shall again be sounded.  Any extraneous material found inside the well within 1.5 meters of the bottom of the lowest screen, (bottom of lowest screen is ___ meters below ground level), shall be removed from the well before the well is tested.  If necessary, the well shall be further developed after the material has been removed.

*8

DEVELOPMENT TESTS.‑-All necessary measuring instruments and pumping equipment needed to conduct the testing shall be furnished and installed and then removed upon completion of testing.  Measuring instruments shall be capable of indicating the depth of water within 10 seconds of the required time of measurement and shall be accurate to within 30 mm.  The test pumping equipment shall be capable of discharging not less than ___ liters per minute at the pumping water level encountered in the well.  The pumping unit shall be complete with an ample power source, controls, and appurtenances and shall be capable of being operated without interruption for a period of at least 4 hours.  The prime mover shall be equipped with a throttling device so that the discharge can be reduced to ___ liters per minute.  The Contractor shall furnish, install, and remove a discharge pipe of sufficient size and length to conduct water from the pumping unit to a point designated by the Engineer.  The diameter of the discharge pipe shall be not less than ___  millimeters and the length shall be approximately ___ meters.

*9

The Contractor shall notify the Engineer when the well is developed and ready for testing.  Three steady-discharge pump tests shall be performed on the well by the Contractor in the presence of the Engineer.  The tests shall be of 4 hours duration each at the flow rates of ___, ___ and ___ liters per minute, respectively, during which time water level readings will be taken as specified.  Each test shall start with the water elevation in the well at the static water level.

*10

Sand production shall be measured in parts per million within 15 minutes after commencement of pumping at a rate of ___ liters per minute.  Sand production shall be measured by a centrifugal sand separator similar to that described in the Journal of the American Waterworks Association, Vol.46, No.2, February, 1954.

11

During the pumping test, the discharge of the pump shall be measured with an accurate totalizing meter, a circular orifice meter, or a venturi meter approved by the Engineer.  The pump discharge shall be maintained at all times during test within plus or minus 5 percent of the pumping rate by means of a valve.  Prior to the start of the test, the pump shall be turned off and the static, or non-pumping level shall be determined.  The static water level shall be considered to be attained when 3 successive water level measurements, spaced 20 minutes apart, show no appreciable rise in water level in the well.

12

The Contractor shall measure and record all drawdown and recovery test data.

13

The test shall be made according to the following schedule:

14

1.
Turn pump on to approved test pumping rate at time (t) = 0.

15

2.
Measure and record depth to water as follows:

a.
Each minute, from t = 1 to t = 12

b.
Each 2 minutes, from t = 14 to t = 20

c.
Each 5 minutes from t = 25 to t = 50

d.
Each 10 minutes from t = 60 to t = 100

e.
At t = 130, t = 160, t = 200, t = 240 (4 hours).

*16

The recovery test shall be made following the ___ liter per minute steady discharge test according to the following schedule:

17

1.
Turn pump off at t = 240 (4 hours).

18

2.
Measure and record depth to water and record as follows:

a.
Each minute, t = 240 to t = 250

b.
Each 2 minutes, t = 252 to t = 260

c.
Each 5 minutes, t = 265 to t = 280

d.
Each 10 minutes, t = 290 to t = 340

e.
At t = 360, t = 390, t = 420, t = 440, t = 480 (8 hours).

19

In the case of failure of the pump operation for a period greater than one percent of the elapsed pumping time from t = 0, the test shall be suspended until the static water level has been attained.  Should the test be aborted as a result of a deficiency on the part of the Contractor's equipment or personnel, all time consumed in waiting for complete water level recovery and in resuming the pump test to the point where it was aborted or suspended shall be at no cost to the State.

20

After the pump tests have been completed, the record of water level measurements shall be delivered to the Engineer.

21

The annular space between the casing and the wall of the hole shall be filled with filter material to replenish any settlement which may have occurred during development and testing operations.  Filter material shall be clean, dense, sound, durable, well graded, water worn gravel or gravel and coarse sand, containing no silt, clay, organic matter, or deleterious materials.

22

FINAL WATER SAMPLING.‑-After completion of all well testing, the Contractor shall obtain 4 1.75 liters or larger samples of water from the well in chemically clean bottles (obtainable from a State certified laboratory).  Water samples shall be submitted to a State certified water testing laboratory for analysis within eight hours of sampling.  Where necessary and as specified by the laboratory, 2 of the samples shall be chemically stabilized or kept under proper refrigeration to prevent precipitation or other alteration of the mineral constituents prior to analysis.  Sample bottles shall be clearly marked with the method and degree of stabilization, if any.  Sampling methods and sample preservation procedures shall be subject to approval of the Engineer.  The results of the water analyses shall be furnished to the Engineer without delay.  Attention is directed to the following general reference on water sampling and preservation techniques:

23

"National Handbook of Recommended Methods for Water-Data Acquisition", Office of Water Data Coordination, U.S. Geological Survey, 1977.

24

The samples shall be analyzed for the Department of Health Services drinking water standards.

25

After completion of water sampling, the well shall be sounded to determine if the well partially sanded during testing.  Any sand in the well shall be removed.

26

DISINFECTION.‑-After all work on the water well has been completed, the well shall be thoroughly disinfected while the test pump is in place, in the following manner and in accordance with the provisions set forth for the disinfection of water wells in the current issue of the Department of Water Resources Bulletin No.74:

27

1.
The proper amount of chlorine solution shall be added to the well such that the concentration of chlorine in the well water shall be at least 50 parts per million available chlorine.

28

2.
The pump shall be surged as necessary so as to thoroughly mix the chlorine solution with the water in the well.  Water shall then be pumped to waste until the discharged water has a noticeable odor of chlorine.

29

3.
The well shall then be allowed to stand undisturbed for at least 24 hours.

30

4.
The water shall then be pumped to waste until there is no noticeable taste or odor of chlorine.

31

5.
The Contractor shall sample the water pumped from the well.  The sample shall be placed in a sterile container, available from laboratories, and sent to a State certified laboratory for bacterial analysis.  If the laboratory analysis shows that the water pumped from the well is not free from all harmful bacteria, the disinfection procedure shall be repeated until a subsequent analysis shows the water safe for human consumption.

32

6.
A copy of the analysis shall be delivered to the Engineer.

33

TELEVISION SURVEY.‑-After the well has been disinfected a television survey shall be made of the inside of the well from the ground surface to the bottom of the well and from the bottom of the well to the ground surface.  The survey shall clearly show the interior of the blank casing and well screen through the means of a downward-looking camera having adequate illumination; the depth of the camera shall be indicated at all times on the survey.  The survey shall be recorded on a standard DVD which shall be delivered to the Engineer on completion of the survey.

34

The Contractor shall notify the Engineer 48 hours in advance of surveying the well.  

Paras. 35 thru 39:  Delete when is to be administered under the General Conditions.

35

MEASUREMENT AND PAYMENT.‑-

36

Well redevelopment shall be measured and paid for at lump sum contract price.

37

The contract lump sum price paid for well redevelopment shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in well redevelopment, complete in place, initial water sampling, sounding and cleaning, final water sampling, disinfection, and television survey, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

38

Testing well shall be measured and paid for by the hour.  Testing well shall be the actual time required for the 3‑4 hour pump tests and the 4‑hour recovery test.

39

The contract price paid per hour for testing well shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in testing well, complete in place, as specified in these special provisions, and as directed by the Engineer.

