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USE WITH 2006 STANDARDS.
Use for new water wells.  Include SSP 76-100.

Exact location of the water well must be shown on the plans.

10‑_.__  WATER WELLS

GENERAL

Summary

1

This section includes specifications for constructing water wells, including drilling the borehole, completing the well, well development, and testing the well.

Definitions

2

casing string:  Sections of blank well casing and well screen, with bottom cap and centralizers, combined as 1 piece.

CDPH:  California Department of Public Health.
DWR:  California Department of Water Resources.
informational submittal:  Written information that does not require the Department's response.

pitless unit:  Premanufactured assembly which extends the upper end of the well casing to above grade.

ROWD:  Report of Waste Discharge for the Regional Water Quality Control Board, as defined in the Water Code §13260.

static conditions:  When the plot of water level versus the logarithm of time is a flat line.

water well:  As defined in the Water Code §13710.

Submittals

General

3

Submit the following as specified in "Wells" of the special provisions:

A.
Caliper log

B.
Log of Test Boring (LOTB)
C.
Geophysical log

D.
Testing logs

E.
Water quality analyses results

F.
Work plan for cleaning the well

G.
Work plan for preliminary well development

H.
Well development results

I.
Video survey

J.
Daily drilling reports

4

Logs must be in tabulated format with date, time, water level, equipment, and personnel.

Product Data

5

Submit product data for the following as specified in "Wells" of these special provisions:

A.
Conductor casing

B.
Well seal

C.
Blank well casing

D.
Well screen, including length and opening size calculations

E.
Gravel pack material

F.
Pitless unit

6

Gravel pack material submittal must include:

A.
Gradation analysis

B.
Gravel pack to formation ratio

C.
Uniformity coefficient

D.
Distribution curve

7

Submit calculations for the computed volume of gravel material to be added and the method for accurate measurement of the placed material.

Quality Control and Assurance

General

8

Perform field welding under AWWA C 206.  Use the appropriate rod for each material.

9

Well development tests are not counted as well tests.

Casing String Alignment and Plumbness

10

Test the alignment and plumbness of the installed casing string with a 40-foot-long pipe or dummy section under AWWA A 100.

11

The test section must move freely to the bottom of the casing string and back to the surface.  If the test section cannot be lowered freely, correct the misalignment and retest.

MATERIALS

General

12

Supply and operate pumping equipment used for well development tests and well tests.  Pumping equipment for these tests remains your property.

13

Concrete must be minor concrete complying with the provisions in Section 90-10, "Minor Concrete," of the Standard Specifications.

14

Centralizers must be inert material, non-welded, bow-spring type.

Conductor Casing

15

Conductor casing must comply with the requirements in AWWA A 100 § 4.3.2.

16

If steel casing is used welding collars or rings must be same material as the pipe.  Grind or scarf joints such that no burrs or sharp edges remain.

17.  Use for steel cover.  Delete para 18.

Steel cover must comply with the requirements in ASTM A 36.

18.  Use for stainless steel cover.  Delete para 17.

Stainless steel cover must be Type 316 stainless steel.

19

Filter feed pipe and threaded cap must be schedule 40 steel pipe complying with the requirements in ASTM A 53, Grade B, or ASTM A 139, Grade B.

Well Seal

20

Well seal must be neat cement complying with the requirements in AWWA A 100.

Blank Well Casing

21

Blank well casing must comply with the requirements in AWWA A 100 § 4.3.2.  Blank well casing must be certified under NSF 61.
22

If steel casing is used welding collars must be same material as casing.  Grind or scarf joints such that no burrs or sharp edges remain.

23. Insert schedule 40 or 80, or SDR rating based upon AWWA Collapse Strength calculations.
PVC Blank well casing must be at least _____ PVC thermoplastic well casing pipe.

24

PVC casing joints must be splined bell-end with o-ring, or flush-threaded.  When lubricant is required, use the pipe manufacturer's lubricant.  Do not solvent-weld joints.

25

Sounding pipe and threaded cap must be schedule 40 steel pipe complying with the requirements in ASTM A 53, Grade B, or ASTM A 139, Grade B.

Well Screen

26

Select screen opening size based on (1) aquifer and soil requirements and (2) allowing for a maximum entrance velocity of 0.10 feet per second at the design pumping rate shown on the plans.

27

Well screen must comply with the requirements in AWWA A 100 § 4.5.  Well screen connections must be welded or threaded.  Well screen must be certified under NSF 61.
28.  Use for stainless steel screen.  Delete para 29.

Well screen must be Type 316 stainless steel.

29.  Use for PVC screen.  Insert schedule 40 or 80, or SDR rating based upon AWWA Collapse Strength calculations.  Delete para 28.

If PVC blank well casing is used, well screen must be at least _____ PVC thermoplastic well casing pipe.
30.  Use for continuous slot, stainless steel screen.  Delete paras 31 and 32.  Use with para 28.

Wire wound continuous slot screen must be the same diameter as the blank well casing.
31.  Use for louvered, stainless steel screen.  Delete paras 30 and 32.  Use with para 28.

Louvered stainless steel screen must be the same diameter as the blank well casing and have machine-made evenly-spaced louvered openings perpendicular to the axis of the casing.  Louvered openings must face down.

32.  Use for PVC screen.  Delete paras 30 and 31.  Use with para 29.

PVC screen must be the same diameter as the blank well casing, be from the same manufacturer, and have machine-made evenly-spaced slotted openings perpendicular to the axis of the casing.

Use when a pitless unit is shown on the plans.

Pitless Units

33

Pitless units must be water tight, factory-assembled units.  Pitless unit components must be coated with the manufacturer's standard finish.  Pitless units must prevent pump rotational torque to the discharge pipe.  Pitless units must have:

A.
Pitless case with welded connection to conductor casing

B.
Discharge body

C.
Spool with threaded outlets

D.
Discharge outlet

E.
O-ring seals and seal protectors

F.
Hold-down mechanism, including pipe and hook

G.
Lift-out mechanism capable of lifting full discharge pipe and submersible pipe

H.
Sanitary well cap, watertight, manufactured from steel or cast iron

I.
Screened well vent

J.
Conduit tap

K.
Conduit seal

CONSTRUCTION

General

34
Maintain the daily drilling reports and well log.  The daily drilling reports and well log must be available to the Engineer at the job site.  The well log must include a stratigraphic log and comply with the requirements in AWWA A 100.

35
Maintain the pilot hole full of drilling fluid.

36
Collect formation samples during drilling operations.

37
After the pilot hole drilling is complete, record a geophysical log of the borehole.  Clean the hole of obstructions and recondition the drilling fluid before starting logging.  Start the log at the bottom of the hole and end at the surface.  The geophysical log must include:

A.
Single point resistance

B.
Short-normal resistivity

C.
Long-normal resistivity

D.
Spontaneous potential

E.
Natural gamma

38
Do not disturb the well for 48 hours after pouring the well seal.

39
Pipe discharged water from testing to the storm drain system or to an authorized location where it does not cause erosion, damage to equipment or plantings, or interference with ongoing work.

Conductor Casing

40
Weld field joints watertight.

41.  Delete when a pitless unit is shown on the plans.

The top of the conductor casing must be at least 3 inches above finish grade.

42
Place well seal in one continuous pour under AWWA A 100.  Place well seal under pressure from the bottom up.  Well seal must completely fill the annular space and be topped off above grade.

43
Locate the filter feed pipe such that additional gravel pack material may be added if required.  Grind the filter feed pipe to fit snugly on the side of the conductor casing.  Drill the conductor casing to provide an equivalent opening.  Weld the filter feed pipe to the conductor casing or conductor cover as shown on the plans.

44
After the quantity of gravel pack placed has been accepted by the Engineer and the gravel pack is installed to the top of the conductor casing, weld the cover to the top of the conductor casing and the blank well casing.  If blank well casing is PVC, use a sealant certified under NSF 61 to seal the blank well casing to the cover.  Cover must be watertight.

Ream Water Well

45
Perform a caliper log under AWWA A 100 after reaming the borehole.

46
Before adding the gravel pack, recondition the drilling fluid or mix fresh water.  Fluid must comply with the requirements in AWWA A 100 §4.7.6.1.

47
Place the gravel material by tremie tube.  Add water to the gravel material as required to facilitate flow down the tube.  Lower the tremie tube to the bottom of the well before adding gravel.

48
If the measured quantity of gravel material placed is less than the computed volume, the gravel pack is considered to be bridging.  Perform corrective measures before proceeding.  The Department does not adjust payment for costs involved in performing corrective measures for gravel pack bridging.

Casing String

49
Install a welded or threaded cap on the lower end of the casing string.

50
Locate the sounding pipe opposite the filter feed pipe.  Grind the sounding pipe to fit snugly on the side of the casing.  Drill the casing to provide an equivalent opening.  Weld the sounding pipe to the casing.

51
Install centralizers 5 feet above and 5 feet below each well screen section.  Install additional centralizers where required to maintain plumbness and alignment.
52.  The Designer reviews the gravel pack gradation, and the character and sieve analysis of the aquifers before authorization.

Determine the well screen opening size.  Well screen opening size must be authorized before installation.

53.  When the well screen depth or length is different than what is shown on the plans, the designer reviews the stratigraphic log before authorization.

Determine the final depths and lengths of well screen.  Well screen depths and lengths must be authorized before installation.

54
The casing string must be lowered by gravity into the well.  Do not drive or force the casing string into place.  Suspend the casing string until the gravel pack has been placed.  Do not allow the casing string to rest on the bottom of the borehole.

55
Maintain the alignment of the casing string while the gravel pack is placed.

Well Development

56
Start well development within 48 hours of installing the gravel pack.

57
Perform preliminary development of the well before installing the test pump.

58
Develop the well under AWWA A 100, Appendix E, and the following:

A.
Pump at the design flow rate shown on the plans.

B.
Develop the well until:

1.
Sand content average is not more than 5 mg/L for a 2-hour cycle.
2.
Well's specific capacity does not increase significantly.
59
Measure the sand content average under AWWA A 100 §4.8.2.  Plot sand content as a function of time and production rate.

60
Perform well development tests as specified in "Wells" of these special provisions.

61
Sound the well before step-drawdown testing and constant rate testing.  If material is found within 5 feet of the bottom well screen, clean the well.

62
Place additional gravel pack material if required because of well development or when settling occurs during well tests.

Well Disinfection

63
Disinfect the well as specified in "Wells" of these special provisions.

Video Survey

64
Perform a video survey after well disinfection as specified in "Wells" of these special provisions.

Water Quality Analysis

65
After the well tests are accepted, collect water samples for water quality analysis as specified in "Wells" of these special provisions.

Incompletion of Well

66.  Insert name of county.

If your operations do not allow the well to be completed as described, destroy the well under the regulations of __________ County and 22 CA Code of Regs §64560.5.  The Department does not pay for the destruction of the well.

67
The Department does not pay for costs involved in drilling the destroyed well.

68
After destroying the well, move the drilling operation a short distance and drill another well.  The Engineer must authorize the location.  The Department does not adjust payment for costs involved in moving the drilling operation.

69
Satisfactory formation samples collected from the destroyed well are acceptable.  Resume sample collection so that each formation and aquifer is sampled and the intervals specified are maintained.

Well Tests

70
Perform the well tests within 48 hours of finishing well development as specified in "Wells" of these special provisions.

PAYMENT

71.  If pitless unit is used, change "3 inches above finish grade" to "top of casing."

Conductor casing is measured from 3 inches above finish grade to the depth shown on the plans.

72
Ream water well is measured from the bottom of the conductor casing to the depth shown on the plans.

73
The contract price paid per linear foot for drill pilot hole shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in drill pilot hole, complete in place, including drilling fluid, drill cutting samples, well log and geophysical logging, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

74
The contract price paid per linear foot for reaming water well shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in reaming water well, complete in place, including filter material and installation of filter material, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

75
The contract price paid per linear foot for conductor casing shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in conductor casing, complete in place, including well seal, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

76
Full compensation for testing casing string alignment and pitless unit is included in the contract price paid per foot for blank well casing, and no additional compensation will be allowed therefor.

77
The contract price paid per linear foot for blank well casing shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in blank well casing, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

78
The contract price paid per linear foot for well screen shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in well screen, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

79
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 performing well tests, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

80
The contract lump sum price paid for well development shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in well development, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

81
Full compensation for well disinfection, video survey, and water quality analysis is included in the contract lump sum price paid for well development, and no additional compensation will be allowed therefor.
