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SECTION 601 - INTENT OF CONTRACT DOCUMENTS
It is the intent of the Contract Documents to provide the District with a complete
and fully tested groundwater injection well as specified. The proposed well is
designated as the Twin Lakes Church Seawater Intrusion Prevention Pilot Well
(TLC Pilot well).
SECTION 602 - PURPOSE
The TLC Pilot well is a new groundwater injection well that will be used to inject
water into the aquifer to mitigate seawater intrusion and recharge the
groundwater aquifer. The well is to be completed in the Purisima aquifer. The
TLC Pilot well goals are to:
1. Construct one Seawater Intrusion Prevention Pilot Well,
2. Determine the injection capacity of the well, and
3. Collect sufficient soil samples for subsequent geochemical aquifer analysis
SECTION 603 - LOCATION
The well site is located within the southeast portion of the Twin Lakes Church
property at 2701 Cabrillo College Drive, Aptos, California (Figure 1). The site has
ample space for the execution and staging of operations for a drilling project,
however there will be required site civil work as per the design plans included in
Improvement Plans for Soquel Creek Water District Seawater Intrusion
Prevention Well Site at Twin Lakes Church Campus, by Ifland Engineers, Inc.
dated 11/1/2018.
SECTION 604 - LOCAL CONDITIONS AND GEOLOGY
The District’s wells produce groundwater from aquifer zones within two
geologic formations; the Purisima Formation and the overlying Aromas Red
Sands. As the Aromas Red Sands are not present at the Project location, only the
Purisima Formation is of interest for this Project. The Purisima Formation is a
consolidated to semi-consolidated marine sandstone with siltstone and claystone
interbeds (Johnson et al. 2004). It has an uneroded thickness of approximately
2,000 feet; however, at the Project site it is approximately 1,200 feet thick, and
dips from west to east.
The characterization of the hydrostratigraphic units of the Purisima and Aromas
Red Sands have been made in several reports, with the most currently accepted
characterization in the document Groundwater Assessment of Alternative
Conjunctive Use Scenarios, Technical Memorandum 2: Hydrogeologic
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Conceptual Model (Johnson et al. 2004). In Johnson’s characterization, the
Purisima is divided into the hydrostratigraphic units identified in Figure 2-1.
Figure 2-1 presents a cross-section along the coastal portion of the Santa Cruz,
Soquel, and Aptos areas that depict well locations and aquifer units within which
the wells are screened. As shown in Figure 1-1, the Project pilot well is 2,750 feet
from the ocean shoreline. The closest wells to the Project well are the Pine Tree
Lane Mutual Water Company’s well 1,155 feet to the southwest, the District’s
monitoring well SC-5 1,900 feet to the southwest, and the District’s Estates
municipal supply well and associated monitoring well SC-16 1,600 feet to the
east. The Pine Tree Lane well is screened in the BC unit of the Purisima
Formation. The Estates well is a District supply well that is screened in both the
BC and A aquifer units. These same units are targeted to be screened for the
Project well. The BC unit at the Project site is anticipated to occur at a depth of
227 feet, with a thickness of 200 feet. Directly underlying the BC unit is the B unit
that is characterized as an aquitard with a thickness of 150 feet (Johnson et al.
2004). The A unit at the Project site is anticipated to occur at a depth of 562 feet,
with a thickness of 265 feet. The underlying AA unit is also characterized as an
aquifer; however, the top of the unit is an aquitard (Johnson et al. 2004).
The depth to groundwater in the Estates well in 2014 was approximately 10 feet
above mean sea level. Assuming a relatively flat groundwater gradient, the
depth to groundwater at the Project site should be approximately 120 feet.
SECTION 605 - QUALIFICATIONS OF THE CONTRACTOR
Bidders shall hold a valid Class A General Engineering and a Class C-57
California Contractor's License. Concurrent with the bid submittal, the
Contractor will submit a list of wells he/she has constructed that measure at least
1,000 feet in depth and which are of similar diameter and design as the TLC Pilot
well. The list shall include the construction dates of those wells and the client for
whom the wells were drilled.
The well will be drilled by the conventional reverse-rotary drilling methods with
drilling equipment of sufficient capacity to drill the hole required by these
specifications to a depth of approximately 1,000 feet, though the final ream of the
borehole will likely only be to 870 feet bgs. All drilling equipment including mast
and drawworks, air compressors, drilling fluid pumps, drill pipe, etc., must be of
requisite size, sufficient capacity, and suitable condition to drill and set casing to
the anticipated depths.
The drill rig utilized must have the ability to fully lift and land the anticipated
TLC Pilot Well
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casing loads without the use of float plugs or other similar methods. All drill
pipe must utilize threaded flush or upset tool joints, or flanged pipe, or equal, as
approved by the onsite technical representative (OTR).
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SECTION 606 - CONSTRUCTION SCHEDULE
The Project construction and testing time is estimated to be sixty (90) calendar
days from the District’s notice to proceed. This includes mobilization, site
preparation, drilling, well construction, well development, well testing, site
cleanup, and demobilization.
It is understood that the Contractor will anticipate any adverse weather
conditions and will take the necessary measures to ensure that weather delays
will not occur, and work will progress with diligence until the completion of the
project. The Contractor shall be responsible for making whatever improvements
are necessary to allow work to progress during the project under any weather
conditions. The Contractor’s estimated schedule must be submitted with the
Contract. The construction schedule shall be presented in Gantt Chart style
format, with individual bars on the schedule graphic corresponding to each bid
item.
The District and the OTR recognizes that drilling efficiency and rapid advance
rates both for the pilot hole and reamed borehole are critical to the successful
completion and efficiency of the completed well. The Contractor shall be
expected to drill the well from commencement of pilot bore drilling until initial
development is completed on a 24-hours-per-day, 7-days-per-week construction
schedule without significant delays. It is understood that a brief break in
activities may occur after the completion of the zone testing and finalization of
the well design to coordinate the timing of the well materials delivery and
completion of hole reaming. Any activity undertaken by the Contractor that
causes significant delay to well completion, particularly during periods of open
borehole, may be cause for rejection of the well. The OTR may direct the
Contractor to abandon the hole and pursue another hole at no cost to the District.
The District will not compensate the Contractor during the break in activities.
To mitigate noise at the site, after initial development, daily work hours will be
limited to Monday through Friday: 8 am to 6 pm. The 24-hour schedule can be
followed again for aquifer testing.
If Contractor fails to complete the Project within the completion requirement of
sixty (90) calendar days from the date of Notice-to-Proceed, Contractor shall
incur liquidated damages as outlined within these Specifications. The Contractor
will not be given credit for inclement weather delays.
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SECTION 607 - OVERVIEW OF WORK TO BE DONE
Work includes the furnishing of all materials, labor, equipment, fuel, tools,
transportation, and services for drilling, construction, development, testing, and
completion of the well as described in these specifications. All work shall be
performed in accordance with California Well Standards Bulletin 74-81 and 7490.
While the final design of the well may change, the general work required
applicable to the project includes:
1) The Contractor shall obtain the necessary well drilling permits from
the County of Santa Cruz Environmental Health Service.
2) The Contractor shall attend a pre-construction meeting with the OTR
and District staff.
3) Prepare site in accordance with Improvement Plans, by Ifland
Engineers, Inc. 11/1/2018
4) Move and setup the equipment on the TLC Pilot well site.
5) Drill and install a conductor casing to a depth of 50 feet.
6) Drill an 18-inch pilot hole to a depth of 1,000 feet, or as directed by the
OTR.
7) Provide for, and assist with, conducting geophysical borehole logs
using spontaneous potential (SP), resistivity, sonic velocity, Laterolog
3, NMR, and natural gamma surveys of the pilot hole.
8) Construct four isolated zone test intervals in the pilot bore hole,
develop each zone and collect a water quality sample from each zone
for chemical analysis.
9) Ream the pilot hole to a diameter of 30 inches, to a depth of 230 feet
below grade, and 26 inches, to a total depth of 870 feet below grade, or
as directed by the OTR.
10) Construct the well by installing into the reamed borehole the
approximate quantities of the following:
i.
232 feet of 16-inch diameter, stainless steel (Type 304L), blank
casing;
ii.
200 feet of 16-inch diameter, stainless steel (Type 304L), wire
wrap well screen, with 0.060-inch openings;
iii. 130 feet of 16-inch diameter, stainless steel (Type 304L), blank
casing;
iv. 270 feet of 16-inch diameter, stainless steel (Type 304L), wire
wrap well screen, with 0.060-inch openings;
v. 20 feet of 16-inch diameter, stainless steel (Type 304L), blank
TLC Pilot Well
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cellar pipe with end cap;
vi.
122 feet of 3-inch diameter, stainless steel (Type 304L), filter
pack feed pipe;
vii.
207 feet of 3-inch diameter, stainless steel (Type 304L), sounding
pipe;
viii. 217 feet of 4-inch nominal diameter, stainless steel (Type 304L),
camera port pipe (camera box casing entry 215 to 222 feet); and
ix.
502 feet of 2-inch diameter, stainless steel (Type 304L), filter
pack feed pipe; The tentative design features are presented in
the table below.
11) Install approximately 740 linear feet of glass bead filter pack.
12) Install approximately 35 linear feet of bentonite seal.
13) Install approximately 95 linear feet of a cement grout annular seal.
14) Develop the well by bailing and airlift/swabbing.
15) Install a temporary pump and perform final development by pumping
and surging.
16) Perform aquifer testing of the well.
17) Perform injection testing on the well.
18) Remove the temporary pump and perform an alignment survey and a
baseline video survey of the completed well.
19) Disinfect the well and secure the well head.
20) Site clean up.
Table 600-1. Twin Lakes Church Seawater Intrusion Prevention Pilot Well – Tentative
Design Features
Depth
Interval,
In Feet

Material

0 to 50

34-inch nominal diameter, 3/8-inch wall thickness, CARBON
STEEL blank conductor casing.

-2 - 230

16-inch nominal diameter, 5/16-inch wall thickness, TYPE 304L
STAINLESS STEEL blank casing.

230 - 430

16-inch nominal diameter, TYPE 304L STAINLESS STEEL wire
wrap well screen, with 0.060-inch openings.

430 - 560

16-inch nominal diameter, 5/16-inch wall thickness, TYPE 304L
STAINLESS STEEL blank casing.

560 – 830

16-inch nominal diameter, TYPE 304L STAINLESS STEEL wire
wrap well screen, with 0.060-inch openings.
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Depth
Interval,
In Feet

Material

830 – 850

16-inch nominal diameter, 5/16-inch wall thickness, TYPE 304L
STAINLESS STEEL blank cellar casing with end cap.

-2 - 120

3-inch nominal diameter, TYPE 304L STAINLESS STEEL filter
pack feed pipe

-2 - 205

3-inch nominal diameter, TYPE 304L STAINLESS STEEL
sounding pipe

-2 - 215

4-inch nominal diameter, TYPE 304L STAINLESS STEEL to 215
feet (casing entry 215 to 222 feet) camera port pipe

-2 - 500

2-inch nominal diameter, TYPE 304L STAINLESS STEEL filter
pack feed pipe

A drawing showing the tentative design features of the TLC Pilot well is
provided on Figure 2. The Contractor is advised that the proposed design of the
well presented above is based on knowledge at the time of writing of these
specifications. Although no major changes are anticipated, the final design of the
well may be altered slightly based on the site-specific conditions at the site as
determined from the pilot hole drilling and the borehole logs.
SECTION 608 - SERVICES FURNISHED BY THE DISTRICT
Upon completion of the geophysical survey and isolated zone testing, the OTR
shall confirm the final well design to the Contractor. This shall include total
casing depths, placement of the filter pack, and depths of annular seals.
SECTION 609 - WATER SUPPLY FOR CONSTRUCTION
Water supply for well drilling, construction, and testing will be made available
from a fire hydrant located approximately 150 feet from the site as shown in the
Improvement Plans by Ifland Engineers, Inc., 11/1/2018. The Contractor is
responsible for conveyance of water to point of use. A certified meter and
backflow device will be required to take water from the hydrant.
SECTION 610 – PROJECT CLOSEOUT
Upon completion of the well construction and testing operations, and submittal
of all specified submittals, District representative will perform final site
TLC Pilot Well
Page 600 - 8

Special Provisions

Soquel Creek Water District

inspection prior to release of final payment. Project close out shall be consistent
with the Sections 106.22 and 108.11 of the Division Five General Conditions in the
Contract Documents.
SECTION 611 – ELECTRICAL POWER FOR CONSTRUCTION
There is no power immediately available at the site. It is the Contractor's
responsibility to provide temporary power for site operations.
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Pilot Well Site

SITE

Soquel Creek Water District
Twin Lakes Church Seawater Intrusion Prevention Pilot Well

TITLE

Twin Lakes Church Pilot Well Location

Figure
1

SITE
TITLE

Soquel Creek Water District Twin Lakes Church Seawater Intrusion Prevention Pilot Well

7ZLQ/DNHV&KXUFK3LORW:HOO6LWH/D\RXW

Figure
2

3” SOUNDING PIPE
2” GLASS BEAD FEED TUBE

3” GLASS BEAD FEED TUBE
34” SURFACE CASING

DEPTH (FEET BELOW GRADE)
0’

CEMENT GROUT
40” BOREHOLE

50’

CEMENT GROUT
100’
GLASS BEAD FILTER
4” CAMERA PORT PIPE
200’

30” BOREHOLE

230’

26” BOREHOLE

300’

16” WELL SCREEN
400’
430’
450’ - 480’ {

BENTONITE INTERMEDIATE SEAL

500’
16” BLANK CASING
560’
600’
GLASS BEAD FILTER
16” WELL SCREEN

700’

800’
830’
850’
870’

16” BLANK CASING W/END CAP

900’
18” PILOT HOLE
NOTES:
1) CASINGS, SCREEN AND PIPET TO BE STAINLESS STEEL.
2) THIS IS A CONCEPTURAL DRAWING. FINAL WELL DESIGN WILL
BE PROVIDED AFTER PILOT HOLE DATA IS ANALYZED.

1000’

SITE

Soquel Creek Water District
Twin Lakes Church Seawater Intrusion Prevention Pilot Well

TITLE

Pilot Injection Well Schematic

Figure
3

4” STAINLESS
STEEL PIPE

14 Spaces @ 6” O.C.

7’-0”

5/8” STAINLESS
STEEL BOX

6”

3’-0”

13’-0”

3’0”

16 5/8” O.D. X 5/16”
STAINLESS STEEL WELL
CASING

16” X 1/4” STAINLESS
STEEL PIPE WRAP

½
5/8” STAINLESS STEEL
PLATE STIFFNERS

SITE

Soquel Creek Water District
Twin Lakes Church Seawater Intrusion Prevention Pilot Well

TITLE

4” Camera Port Pipe Casing Entry

Figure
4

16 5/8” O.D. X 5/16”
STAINLESS STEEL WELL
CASING

3 Spaces @ 6” O.C.

1’-6”

5/8” STAINLESS
STEEL BOX

6”

3’-0”

7’-6”

3’0”

3” STAINLESS
STEEL PIPE

½

16” X 1/4” STAINLESS
STEEL PIPE WRAP

5/8” STAINLESS
STEEL PLATE STIFFNERS

SITE

Soquel Creek Water District
Twin Lakes Church Seawater Intrusion Prevention Pilot Well

TITLE

3’ Sounding Pipe Casing Entry

Figure
5

SECTION 700 - TECHNICAL PROVISIONS
SOQUEL CREEK WATER DISTRICT
TWIN LAKES CHURCH SEAWATER INTRUSION PREVENTION PILOT
WELL
SECTION 33 21 00 PILOT INJECTION WELL
SECTION 33 21 01 WELL SURFACE CASING
SECTION 33 21 02 PILOT HOLE DRILLING
SECTION 33 21 03 GEOPHYSICAL LOGGING
SECTION 33 21 04 WATER QUALITY SAMPLING
SECTION 33 21 07 PILOT INJECTION WELL DRILLING AND CALIPER
SURVEY
SECTION 33 21 08 WELL CASING, WELL SCREEN, PIPES AND TUBES
SECTION 33 21 09 GLASS BEAD FILTER PACK, INTERMEDIATE SEAL AND
GROUT SEAL
SECTION 33 21 10 PLUMBNESS TEST, ALIGNMENT TEST AND WELL
DEVELOPMENT
SECTION 33 21 11 STEP DRAWDOWN TEST, CONSTANT RATE TEST,
RECOVERY SURVEY AND SPINNER/FLOW PROFILE
LOG
SECTION 33 21 12 INJECTION TESTING
SECTION 33 21 13 TELEVISION WELL SURVEY, WELL DISINFECTION AND
CAPPING
Appendix A:
National Pollutant Discharge Elimination System (NPDES)
Permit for Drinking Water System Discharges to Waters of the United States
(Order WQ 2014-0194-DWQ)
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SECTION 33 21 00
PILOT INJECTION WELL
PART 1 -- GENERAL
1.01

GENERAL REQUIREMENTS
A. SCOPE:
1. The objective of the work described in this and the related specification sections
is to construct a pilot injection well that will yield at least 1,000 gallons per
minute (gpm) and accept an injection flow rate of at least 500 gpm. In achieving
this objective, the pilot injection well will be completed in water-bearing
formations to a depth of about 1,000 feet.
2. The work includes:
a. Subcontracting the well site improvements as specified in the Ifland
Engineers plans titled “Improvement Plans for Soquel Creek Water District
Seawater Intrusion Prevention Well Site at Twin Lakes Church Campus,
2701 Cabrillo College Drive, Aptos, Santa Cruz County, California”. Ifland
Engineers
site
improvement
plans
can
be
obtained
at
https://www.soquelcreekwater.org/capital-improvement-projects/currentprojects-out-bid.
b. Setting and cementing a 34-inch-diameter surface casing to a depth of 50
feet.
c. Drilling an 18-inch-diameter, minimum, pilot hole below the surface casing
utilizing reverse circulation drilling equipment to a depth of 1,000 feet,
collecting formation samples for sieve analysis, conducting geophysical
logging, and obtaining depth-specific water samples from aquifers selected
by the District’s Representative. The pilot injection well will be constructed
at the same location as the test hole.
d. Drilling a 30-inch-diameter borehole below the surface casing to the depth of
about 230 feet and a 26-inch-diameter borehole to the depth of about 870
feet, conducting a caliper log, setting blank casing and well screen, placing
glass beads, installing a cement seal, initial well development by airlift
swabbing, further development by pumping with a deep well turbine pump,
and establishing well pumping characteristics through test pumping
activities.
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e. Injection testing that includes three tests: 1) injecting into all of the well’s
well screens, 2) injecting into the well’s deeper well screens, and 3) injecting
into the well’s shallow well screens.
f.

The final well borehole shall be 30-inches and 26-inches in diameter in order
to accept 16-inch-diameter casing and to provide an annular space of
appropriate thickness to receive filter and grout seal media.

g. The work also includes, but not limited to, filing of state drilling reports;
provisions for above ground drilling fluid pits; conveyance of water to the
drill site; disposal of water, cuttings, and drilling fluid; safety and protective
measures; and other work incidental to the project.
B. RELATED WORK:
1. This section includes by reference the following specification sections:
SECTION

TITLE

Section 33 21 00

PILOT INJECTION WELL

Section 33 21 01

WELL SURFACE CASING

Section 33 21 02

PILOT HOLE DRILLING

Section 33 21 03

GEOPHYSICAL LOGGING

Section 33 21 04

WATER QUALITY SAMPLING

Section 33 21 07

PILOT INJECTION WELL DRILLING AND
CALIPER SURVEY

Section 33 21 08

WELL CASING, WELL SCREEN, PIPES AND
TUBES

Section 33 21 09

GLASS BEAD FILTER PACK, INTERMEDIATE
SEAL AND GROUT SEAL

Section 33 21 10

PLUMBNESS TEST, ALIGNMENT TEST AND
WELL DEVELOPMENT

Section 33 21 11

STEP DRAWDOWN TEST, CONSTANT RATE
TEST, RECOVERY SURVEY, AND
SPINNER/FLOW PROFILE LOG

Section 33 21 12

INJECTION TESTING

Section 33 21 13

TELEVISION WELL SURVEY, WELL
DISINFECTION AND CAPPING

2. The pilot injection well will be completed at the location shown in the Figures 1
and 2.
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C. PERSONNEL AND EQUIPMENT:
1. Contractor shall employ only competent workmen for the execution of the work
and all such work shall be performed under the direct supervision of
experienced water well drillers and pump installers.
2. Contractor shall furnish drilling equipment and pump installation equipment
complete with all necessary tools and appurtenances of adequate capacity to
complete the specified work. The drilling equipment shall be equipped with a
weight indicator that can accurately measure the total drill pipe and casing
loads. All equipment to be used for the performance of the work shall comply
with all Federal, State, County and local safety regulations.
3. Downhole drilling and pump equipment shall be disinfected prior to use on the
project.
D. SECURITY:
1. Contractor shall be fully responsible for the safety and security of all work areas
at all times. Contractor shall take such measures as are necessary to prevent
access of unauthorized persons and animals into the drilling site. As a
minimum, the Contractor shall provide an 8-feet-high site-enclosing fence,
posting “No Trespassing” signs (2 per fence side), temporary closure of
excavations, and other precautionary procedures. All safety and security
measures shall be maintained throughout the course of the entire project.
E. ENCROACHMENT PERMIT AND TRAFFIC CONTROL PLAN:
1. The Contractor shall obtain an encroachment permit, and develop and submit a
Traffic Control Plan (TCP) to the County of Santa Cruz Department of Public
Works and the District. The TCP shall be in accordance with California
Department of Transportation traffic control standards. Permit acquisition and
TCP approval shall be obtained prior to beginning any work at the well site.
2. The TCP shall include an access plan to minimize impacts to adjacent property
including the adjacent school and church. Also, the access road to the well site
will be located very near a sharp sight-obstructed road curve and the TCP shall
include provisions to address this hazardous condition.
3. Traffic control shall include signs, warning lights, reflectors, barriers, and other
necessary safety devices and measures including sufficient flaggers to direct
traffic through the construction areas when necessary.
4. No equipment or materials shall be delivered to the well site between the hours
of 7:00 AM and 10:00 AM and between 3:00 PM and 5:00 PM to avoid
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interference with the free and safe passage of public traffic and pedestrians
associated with the adjacent schools.
F. NOTIFICATION:
1. The Contractor shall give notice to the District’s Representative in writing or by
telephone of specific operations as follows:
a. Forty-eight (48) hours advance notice of intent to start any site
preparation work.
b.Forty-eight (48) hours advance notice of intent to start any drilling
operations.
c. Twenty-four (24) hours advance notice of scheduling the installation of
the grout sanitary seal(s). In addition, the Contractor is responsible for
notifying the appropriate regulatory personnel at the required time prior
to placing the grout seal(s).
d.
Twenty-four (24) hours advance notice of intent to conduct either
geophysical logs, a caliper log or spinner/flow profile logging.
e. Twenty-four (24) hours advance notice of intent to obtain a depthspecific water sample.
f. Twenty-four (24) hours advance notice of scheduling the installation of
blank casing, well screens, pipes, tubes and filter material in the pilot
injection well.
g.Twenty-four (24) hours advance notice of scheduling development and
testing (pumping and injection) of the completed pilot injection well.
h.
Twenty-four (24) hours advance notice of scheduling the
plumbness and alignment tests in the pilot injection well.
i. Twenty-four (24) hours advance notice of scheduling the television
survey.
i. If operations are suspended by the Contractor for any reason, notice shall
be given at that time stating the reason for suspension; twenty-four (24)
hours advance notice shall be given before work is resumed.
G. LICENSES, PERMITS AND REPORTS:
1. The well drilling contractor shall possess a valid C-57 California Contractor's
license and shall obtain a well construction permit from the County of Santa
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Cruz Environmental Health Services. Contractor shall comply with all State and
local laws, ordinances, and rules and regulations relating to the performance of
the work and shall file all reports as required by the State, County and District in
connection with the well drilling within 30 days of the pilot injection well's
completion. Copies of all reports and the original permits and licenses shall be
submitted to the District’s Representative.
1.02

REFERENCES
A. The publications referred to hereinafter form a part of this specification to the
extent referenced. The publications are referred to in the text by the basic
designation only. The latest edition of referenced publications in effect at the
time of the bid shall govern. In case of conflict between the requirements of this
section and the listed references, the requirements of this section shall prevail.
1. California Department of Water Resources

1.03

Reference

Title

Water Well Standards

Bulletin 74-81, Water Well Standards, State
of California, December 1981, and Bulletin
74-90, California Well Standards, June 1991

SUBMITTALS
A. As specified in the related sections listed in paragraph 1.01B of this specification
section.

PART 2 -- PRODUCTS
2.01

GENERAL
A. As specified in the related sections listed in paragraph 1.01B of this specification
section.

PART 3 -- EXECUTION
3.01

GENERAL
A. All work shall be performed as specified and in accordance with applicable
sections of California Department of Water Resources Bulletin 74-81 "Water Well
Standards, State of California” and its supplement Bulletin 74-90. Should the
Contractor discover any discrepancies between the Specifications and State or
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County of Santa Cruz requirements, the Contractor shall bring them to the
attention of the District’s Representative immediately.
B. The Contractor shall be responsible for contacting Underground Service Alert
(USA) in order to identify and avoid damaging existing utilities.
3.02

ABOVE GROUND DRILLING FLUID TANKS
A. The Contractor shall utilize only above ground tanks to manage the drilling
fluid program. Drilling fluid tanks shall be properly equipped, baffled and have
adequate capacity to meet the specified drilling fluid conditions.

3.03

WATER FOR DRILLING
A. The District shall furnish to the Contractor such water as may be needed at no
cost. The Contractor shall coordinate with the District for the water needed and
shall be responsible for providing all valves, backflow preventers, pipes and
fittings for obtaining the water and for conveying the water to the drilling site in
a safe manner. The Contractor shall utilize a piping system capable of delivering
at least 500 gpm to the project site. During injection testing, a minimum rate of
500 gpm will be required for injection into the well. A source of water is located
approximately 700 feet from the well site. The temporary construction water
supply piping shall be installed on the south side of the existing baseball field.

3.04

DRILL CUTTINGS DISPOSAL
A. Drilling solids and cuttings generated during the pilot injection well
construction process may be contained and/or stockpiled on the site during well
construction. At pilot injection well completion, drilling solids and cuttings
shall be hauled off site and disposed of in accordance with all applicable
regulatory agency requirements.

3.05

DISPOSAL OF DEVELOPMENT AND TESTING FLUIDS
A. The Contractor shall obtain a permit from the County of Santa Cruz to dispose
fluids and shall dispose groundwater generated during well construction,
development, test pumping and injection testing at a County of Santa Cruz
storm drain located within 150 feet of the pilot injection well site. The Contractor
shall be responsible for removing settleable solids, filtering and conveying the
fluids to the disposal point in a non-erosive safe manner. The discharge water
quality shall comply with all requirements of the District’s NPDES permit,
which is included as Appendix A of these Technical Specification. The
Contractor shall employ a Rain-for-Rent BF-4000 filtration or equivalent system
and other turbidity reduction equipment/devices to prevent NPDES-exceeding
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turbid and other unacceptable fluids from entering the County of Santa Cruz
storm drain.
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3.06

FINAL CLEANING
A. Immediately after the well is constructed, the Contractor shall be responsible for
cleaning up the site, including removal of all temporary piping, so that the site
has been restored to as near its original condition as possible. The District
reserves the right to accept or reject any restoration.
**END OF SECTION**
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SECTION 33 21 01
WELL SURFACE CASING
PART 1 -- GENERAL
1.01

GENERAL REQUIREMENTS
A. SCOPE:
1. This section includes the procedures and materials associated with the
installation of the pilot injection well surface casing.
2. The requirements of Section 33 21 00 apply to this section.
B. RELATED WORK:
1. The following specification section is referenced herein:

1.02

Section

Title

Section 33 21 00

PILOT INJECTION WELL

REFERENCES
A. The publications referred to hereinafter form a part of this specification to the
extent referenced. The publications are referred to in the text by the basic
designation only. The latest edition of referenced publications in effect at the
time of the bid shall govern. In case of conflict between the requirements of this
section and the listed references, the requirements of this section shall prevail.
1. American Society for Testing Materials (ASTM)

1.03

Reference

Title

ASTM A139

Standard Specification for Electric-Fusion (Arc) -Welded
Steel Pipe

ASTM C150

Standard Specification for Portland Cement

SUBMITTALS
A. The following information shall be submitted for review:
1. Certified test reports of surface casing to show compliance with both the
physical and chemical properties of the steel.
2. Grout seal mix design.
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PART 2 -- PRODUCTS
2.01

WELL SURFACE CASING
A. Provide 34-inch-outside-diameter blank well casing. Well casing shall be 3/8 inches in thickness and shall be manufactured in accordance with ASTM A139
Grade B, applicable parts. The casing shall be factory assembled in not less than
20-foot lengths. Section ends shall be machined with a beveled edge at one end,
to facilitate proper alignment of joined casing sections.
B. Furnish casing centralizers that provide at least 1-foot length of bearing surface
at the wall of the borehole.
C. Perform welding with shielded arc electrodes.
D. All casing material shall be new.

2.02

GROUT SEAL
A. Cement shall conform to ASTM C150, Type II.
B. The material used for the grout seal outside the surface casing shall be a sandcement grout. The grout mix shall consist of not more than two parts by weight
of sand, one part weight of cement, to 7 gallons of water per sack of cement,
unless otherwise approved by the County of Santa Cruz and the District’s
Representative.

PART 3 -- EXECUTION
3.01

SURFACE CASING BOREHOLE
A. The surface casing borehole shall be 40-inches, minimum, in diameter and shall
be drilled to a depth of 50 feet. The surface casing borehole may be drilled using
rotary drilling methods or by using the bucket auger drilling method.

3.02

JOINTS
A. The 34-inch-diameter casing joints shall be secured by butt welding techniques
and shall be watertight.

3.03

CENTRALIZERS
A. Weld 4 steel guides positioned 90 degrees apart horizontally to the exterior of
the surface casing. Place the first set of guides 5 feet from the bottom of the
surface casing, the second set 25 feet from the bottom of the surface casing, and a
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third set 45 feet from the bottom of the surface casing. All guides shall be
aligned to allow installation of a temporary tremie pipe to the bottom of the
surface casing borehole.
3.04

GROUT SEAL
A. Fill the open annular space between the surface casing and the borehole with the
grout mix specified using a tremie pipe. Do not allow the grout to free fall into
the annular space. The grout seal shall extend to the ground surface.
B. Upon completion of grouting, the level of grout shall be at ground level. After
grouting operations are completed, leave the grout undisturbed for a period of
not less than 24 hours.
C. Record the volume of grout used. The volume shall not be less than the
calculated volume of the annular space between the wall of the borehole and the
casing. Significant differences between estimated and actual volume of cement
installed may be grounds for surface casing installation rejection.

PART 4 -- MEASUREMENT AND PAYMENT
4.01

WELL SURFACE CASING AND GROUT SEAL
A. Payment for drilling the surface casing borehole, installing the surface casing,
and grouting activities will be based on measurement of vertical feet of surface
casing installed below the ground surface.
**END OF SECTION**
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SECTION 33 21 02
PILOT HOLE DRILLING
PART 1 -- GENERAL
1.01

GENERAL REQUIREMENTS

PART 2 -- GENERAL
2.01

GENERAL REQUIREMENTS
A. SCOPE:
1. This section includes the procedures and materials associated with the drilling
of a pilot hole by reverse circulation rotary drilling methods to a depth of about
1,000 feet. No other drilling method will be authorized. It also includes all
materials, labor, tools, and equipment required to collect formation samples,
maintain circulation, and protect the pilot hole from caving.
2. The requirements of Section 33 21 00 apply to this section.
B. RELATED WORK:
1. The following specification sections are referenced herein:

2.02

Section

Title

Section 33 21 00

PILOT INJECTION WELL

REFERENCES
A. American Society for Testing Materials (ASTM)

2.03

Reference

Title

D422

Standard Method for Particle Size Analysis of Soils

SUBMITTALS
A. The following information shall be submitted for review:
1. Descriptions of the drilling rig and its support equipment.
2.

A drilling schedule.
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3. Product data regarding anticipated drilling fluid additives and procedures to
ensure the removal of the additives during pilot injection well development.
4. Pilot hole lithologic drilling log.
5. Daily drilling reports that show drilling penetration rate and drilling fluid
measurements.
6. Formation grain size distribution analyses results.
PART 3 -- PRODUCTS
3.01

GENERAL
A. Provide a complete reverse circulation rotary drilling unit in which the uncased
wall of the drilled pilot hole is held in place at all times with a circulating fluid.
Provide tools, accessories, power, lighting, water, other equipment, and experienced
personnel necessary to conduct efficient drilling operations at the site.

3.02

DRILL RIG AND PIPE
A. The drilling unit and associated equipment for the pilot hole shall have a minimum
drilling capacity according to the following schedule:
Purpose

Capacity

Pilot hole

18-inch diameter borehole to a depth of 1,000

B. The drilling pipe shall be in good condition and shall be connected by standard tool
joints. Provide sufficient airline on site so that the pilot hole can be drilled to its
entire depth. Do not use periodic exiting from the pilot hole to install blank drill
pipe for lack of adequate quantities of air line-equipped pipe.
C. Equip the drilling rig with an instrument capable of continuous chart recording of
drill penetration rate.
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3.03

MUD TANKS
A. The above ground mud tank(s) shall be of a volume and shape to remove cuttings
from drilling operations and return fluid suitable for reverse circulation drilling.
The above ground mud tank(s) shall be cleaned on a continuous basis to maintain
proper drilling fluid characteristics.

3.04

DRILLING FLUIDS
A. Use only potable water in drilling fluids, whether employed alone or in
combination with drilling additives. Use only commercial chemical products in
common usage in the project area for municipal water production well drilling in
the makeup of any drilling fluid. Biodegradable muds will not be allowed. Do not
perform drilling with a mixture of water and unprocessed materials. The drilling
fluid shall possess such characteristics as are required to adequately maintain the
walls of the pilot hole to prevent caving of the walls as drilling progresses and to
permit recovery of representative samples of cuttings. Drilling fluid recirculated to
the borehole shall not contain in excess of 1% sand by volume.
B. Maintain controlled drilling fluid characteristics during the entire operation of pilot
hole drilling and logging. If drilling fluid additives are used, the District’s
Representative may require that the Contractor retain or employ an experienced,
qualified mud engineer on the job during all operations to supervise and maintain
drilling fluid characteristics. The Contractor shall have at the job site the equipment
necessary to measure drilling fluid weight, marsh funnel viscosity, and sand content
and shall monitor and record on the daily drilling reports said characteristics in
maximum intervals of two (2) hours. The Contractor shall maintain a drilling fluid
with the average properties given below.
1. Weight 8.3 – 9.0 lb./gal.
2. Marsh Funnel Viscosity 32 - 40 sec./qt.
3. Sand Content less than 1% by volume
4. Water Loss less than 20 cubic centimeters
C. If lost circulation conditions occur, use only lost circulation drilling additives that
can be retrieved or “broken down” during well development activities. Lost
circulation drilling additives shall be Magma Fiber or equivalent.
D. Maintain a record showing any variation in the addition and amount of chemical
products or water required during drilling. Show the depths at which such changes
are required in the daily drilling reports.
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3.05

SAMPLE CONTAINERS
A. Provide wide-mouth, plastic, quart-size waterproof containers with tight-sealing
lids.

PART 4 -- EXECUTION
4.01

PILOT HOLE DRILLING
A. Drill an 18-inch-diameter pilot hole to a depth of about 1,000 feet below the ground
surface by the reverse circulation rotary method. The depth of the pilot hole may be
increased or decreased at the direction of the District’s Representative.

4.02

FORMATION SAMPLING
A. Take two representative formation samples at each interval of 10 feet and at each
change in formation. Before collecting the samples, stop drilling and circulate
drilling fluid until all cuttings are removed from the hole, then resume drilling and
collect samples when cuttings reach the surface. Label and preserve each sample in
containers. Clearly mark each container with well designation, date, time, and depth
interval represented. Store the samples in a manner that prevents breakage or loss.
1. Prepare a complete lithologic drilling log and submit to the District’s
Representative within 24 hours of the end of pilot hole drilling.
2. The Contractor shall provide the District’s Representative with grain size
distribution analyses results for up to 25 formation samples. The "test" formation
samples will be identified by the District’s Representative. Analyses shall be
performed by an independent qualified soils laboratory subcontracted to the
Contractor. Analyses shall be performed in accordance with ASTM D-422,
"Standard Method for Particle-Size Analyses of Soils" as applicable to drill
cuttings. Grain size distribution data shall be reported as a function of
cumulative weight retained on the following sieve sizes:
U.S. Standard Size of Openings
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Sieve No

Inches

Sieve No

Inches

¼

0.250

20

0.0331

4

0.187

30

0.0232

6

0.132

50

0.0117

8

0.0931

100

0.0059

12

0.0661

140

0.0041

16

0.0469

PAN

0.0000
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3. The grain size distribution analyses results shall be submitted to the District’s
Representative within 72 hours of performing the geophysical log.
PART 5 -- MEASUREMENT AND PAYMENT
5.01

PILOT HOLE DRILLING AND SAMPLING
A. Measurement for pilot hole drilling, formation sampling, and related testing will be
based on the vertical feet of pilot hole completed below the surface casing. Payment
will be at the unit price bid for pilot hole drilling.

5.02

STANDBY
A. During the progress of pilot hole drilling and well construction, it may be necessary
for the District’s Representative to perform work that will require the drilling crew
and equipment to stand idle. In such event, the District’s Representative will request
the Contractor in writing to cease operations and will state the anticipated extent or
duration of the standby time. The Contractor shall promptly furnish such needed
assistance and shall take all steps necessary to prevent loss or damage to the pilot
hole.
B. Payment for standby time will be paid on an hourly rate as bid by the Contractor
and in accordance with the actual hours as determined by the District’s
Representative.
C. Idle time of the drilling crew and equipment not ordered in writing by the District’s
Representative and time for repair and maintenance of the Contractor's equipment
will not be reimbursable under this contract.
**END OF SECTION**
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SECTION 33 21 03
GEOPHYSICAL LOGGING
PART 1 -- GENERAL
1.01

GENERAL REQUIREMENTS
A. SCOPE:
1. Upon completion of the pilot hole, run geophysical logs by a firm retained by
the Contractor and approved by the District’s Representative.
2. The requirements of Section 33 21 00 apply to this section.
B. RELATED WORK:
1. The following specification sections are referenced herein:
Section

Title

Section 33 21 00

PILOT INJECTION WELL

Section 33 21 02

PILOT HOLE DRILLING

1.02

REFERENCES (DELETED)

1.03

SUBMITTALS
A. The following shall be submitted for review:
1. Name of the geophysical logging firm(s).
2. Five copies and one PDF file of the geophysical logs.

PART 2 -- PRODUCTS
2.01

GEOPHYSICAL LOGS
A. The geophysical logs of the pilot hole shall be plotted on a 5-inch per 100 foot
vertical scale, shall be provided as a PDF file, and shall consist of the following:
1. Spontaneous potential curve.
2. Resistivity curves with electrode spacing at 16 and 64 inches.
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3. Gamma ray/spectral log.
4. Sonic velocity
5. Laterolog 3 resistivity
6. Nuclear magnetic resonance (NMR)
B. The completed geophysical logs shall show the resistivity and temperature of the
drilling fluid at the time of logging.
PART 3 -- EXECUTION
3.01

PREPARATION
A. Before running geophysical logs, cease drilling and circulate drilling fluid for one
hour with the drilling bit at the bottom of the pilot hole.

3.02

GEOPHYSICAL LOGGING
A. The geophysical logs shall become the property of the District at the time the
logging is completed. Geophysical logging shall be performed in the presence of the
District's Representative. Provide a copy of the log to the District's Representative at
the time of logging and obtain the District’s Representative's approval of the log
prior to releasing the logging company.
B. Provide whatever assistance as may be required to accomplish the geophysical
logging including fluid circulation, removal of drill string, and operation of drilling
rig as needed to support logging cable sheave wheel.

PART 4 -- MEASUREMENT AND PAYMENT
4.01

GEOPHYSICAL LOGGING
A. If, at any time, the information developed during the drilling, logging, or testing
indicates that the completion of the well is not warranted, the District reserves the
right to terminate all further work at the site. In such an event, the Contractor will
be paid for the value of his work completed to that time based on unit prices in the
Bidding Schedule.
B. Payment for geophysical logging will be based on the bid price lump sum for this
item. Payment will include full compensation for fluid circulation, removal of drill
string, operating of drilling rig as needed to support logging cable sheave wheel,
and furnishing and operating geophysical logging equipment as specified.
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C. There will be no additional payment for rig time or idle time while the log is being
run.
**END OF SECTION**
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SECTION 33 21 04
WATER QUALITY SAMPLING
PART 1 -- GENERAL
1.01

GENERAL REQUIREMENTS
A. SCOPE:
1. This section includes materials for and execution of water quality sampling. The
District's Representative will determine which strata will be isolated and
sampled for water quality.
2. Final well design is not contingent upon the water quality laboratory testing
results. Pilot injection well construction can proceed prior to Contractor
submittal of laboratory results. The District Representative will provide the
Contractor with a Pilot Injection Well Design Letter no later than 5 days after the
last depth-specific water sample is taken.
3. The requirements of Section 33 21 00 apply to this section.
B. RELATED WORK:
1. The following specification sections are referenced herein:
Section

Title

Section 33 21 00

PILOT INJECTION WELL

Section 33 21 02

PILOT HOLE DRILLING

1.02

REFERENCES (DELETED)

1.03

SUBMITTALS (DELETED)

PART 2 -- PRODUCTS
2.01

FILL MATERIAL
A. Material used to fill the bottom portion of the pilot hole shall be sand-cement grout
containing cement that conforms to ASTM C150, Type II. The grout mix shall consist
of not more than two parts by weight of sand, one part weight of cement, to 7
gallons of water per sack of cement, unless otherwise approved by the District’s
Representative.
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B. Material used to fill the pilot hole above the sand-cement grout plug shall consist of
hard, durable, clean fine gravel or pea gravel and shall be free of organic material,
clay balls, and other deleterious substances.
C. The pea gravel shall be uniformly graded from coarse to fine with a maximum
particle size of 3/4 inch and a maximum of 15 percent by weight passing a No. 4
sieve.
D. The fine gravel shall be uniformly graded from coarse to fine, with a maximum
particle size of 3/8 inch and a maximum of 15 percent passing a No. 8 sieve.
2.02

BENTONITE SEALS
A. Form bentonite seals placed during isolated water quality sampling with sizegraded bentonite pellets that exhibit a high swelling capability. The seal material
shall be Baroid’s 3/8-inch HOLEPLUG® or equivalent.

PART 3 -- EXECUTION
3.01

SAMPLING
A. Execute the sampling as follows:
1. The Contractor shall fill the bottom of the pilot hole with sand-cement grout to
within twenty (20) feet of the depth of the bottom of the first (lowest) strata
selected for testing. Grout shall be installed upward by tremie pipe from the
bottom of the pilot hole. The tremie pipe shall be initially located 20-feet from
the bottom of the pilot hole. The tremie pipe shall be removed in approximately
20-foot intervals as the grout reaches the bottom of the tremie pipe. The depth
shall be sounded to confirm the hole has been filled to the proper level.
2. The Contractor shall then lower a 4-inch-diameter, minimum, sampling string
with a twenty-foot (20 ft.) long perforated pipe to the proper depth for
developing the test strata. After placement of the perforated pipe, the Contractor
shall fill the pilot hole with the specified pea gravel or sand through the tremie
pipe to a level twenty feet (20') above the top of the perforated piping. The
volume of gravel or sand placed shall be measured and compared to the
theoretical volume required. The well shall be sounded to measure the depth to
the top of the gravel pack. The Contractor shall then use the tremie pipe to place
a twenty-foot (20'), minimum, impervious layer of bentonite seal material on top
of the filter pack to isolate the test strata.
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3. The Contractor shall then develop the test strata by air lifting for a minimum
period of 12 hours or until the following conditions, as determined by the
District's Representative, have been met:
a. Water being pumped becomes clear to the eye.
b. The electrical conductivity and pH of the water has stabilized for 4 hours.
4. Once these conditions have been fulfilled, water samples of the isolated zone
shall be taken as described below.
a. A 4-inch submersible pump shall be used for obtaining the water sample.
b. The zone shall be pumped with the submersible pump for an additional 8
hours before a sample is taken. The submersible pump provided shall be
capable of pumping up to 75 GPM against 300 feet of total head. The
Contractor shall measure and record the pumping rate and pumping water
level on a continuous basis in 15-minute intervals.
5. The Contractor shall then retain the services of a State-certified laboratory to
collect, preserve, transport, and conduct water quality testing on the water
sample obtained in accordance with Chapter 15 of the California Code of
Regulations, Title 22 "Domestic Water Quality and Monitoring.”
a. The water quality testing shall include the following:
1) Primary and Secondary General Mineral, Primary Inorganics, Heavy
Metals and General Physical – includes Cyanide
2) Nitrate, Nitrite (Section 64432.1)
3) Perchlorate – CIO4 by EPA 314
4) Hexavalent Chromium Cr EPA 218.6
5) Asbestos
6) Regulated VOCs plus MTBE by EPA 524
7) Comprehensive SOCs
8) DBCP & EDB by EPA 504
9) OCI pesticides w/PCBs by EPA 505
10) Herbicides by EPA 515
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11) Ag & Industrial chemicals by EPA 525
12) Carbamates by EPA 531
13) Glyphosate by EPA 547
14) Endothall by EPA 548
15) Diquat by EPA 549
16) 2,3,7,8 – Dioxin by EPA 1613
17) Gross Alpha
18) Radiums 226 & 228
19) Uranium by EPA 200.8-calculation
20) Strontium
21) Tritium
22) Gross Beta
23) Radon
24) NDMA
25 Dissolved Manganese and Dissolved Iron
26 Dissolved Arsenic
6. Withdraw perforated pipe to the next sampling interval as determined by the
District's Representative and repeat Steps B through F.
3.02

DRAWDOWN AND SAMPLING
A. Measure drawdown between the 4-inch-diameter sampling string and the 18-inch
borehole during airlifting and pumping every 30 minutes to ensure a tight nonleaking seal has been obtained. Every fifteen (15) minutes the Contractor shall
measure and record temperature, pH, and electrical conductivity of water from the
isolated interval during airlifting and pumping, and compare the results to
temperature, pH, and electrical conductivity of the drilling fluid.

OCTOBER 2018

33 21 04 - 4

SCWD TLC SIPP WELL

PART 4 -- MEASUREMENT AND PAYMENT
4.01

ISOLATED AQUIFER WATER SAMPLING AND QUALITY TESTING
A. Payment for grouting the bottom of the pilot hole will be based on the vertical feet
of pilot hole grouted. Payment will be at the unit price bid for pilot hole grouting.
B. Payment for performing all specified work (excluding pilot hole grouting)
associated with isolated aquifer water sampling and quality testing shall be paid for
at the unit price bid.
**END OF SECTION**

OCTOBER 2018

33 21 04 - 5

SCWD TLC SIPP WELL

SECTION 33 21 07
PILOT INJECTION WELL DRILLING AND CALIPER SURVEY
PART 1 -- GENERAL
1.01

GENERAL REQUIREMENTS
A. SCOPE:
1. This section includes the procedures and materials associated with reaming the
final borehole by reverse circulation rotary drilling methods to a depth of about
870 feet. No other drilling method will be authorized. It also includes materials,
labor, tools and equipment required to maintain circulation and protect the
borehole from caving. This section also includes a description and procedures
for conducting a caliper survey on the well borehole to enable estimates of glass
bead filter pack and sand-cement grout seal needed in the pilot injection well’s
construction.
2. The requirements of Section 33 21 00 apply to this section.
B. RELATED WORK:
1. The following specification sections are referenced herein:
Section

Title

Section 33 21 00

PILOT INJECTION WELL

1.02

REFERENCES (DELETED)

1.03

SUBMITTALS
A. The following information shall be submitted for review:
1. Product information regarding anticipated drilling fluid additives and
procedures to ensure the removal of the additives during well development.
2. Name of the caliper logging firm.
3. Five copies of each caliper survey and one PDF file.

OCTOBER 2018

33 21 07 - 1

SCWD TLC SIPP WELL

PART 2 -- PRODUCTS
2.01

GENERAL
A. Provide a complete reverse circulation rotary drilling unit in which the uncased
wall of the drill hole is held in place at all times with a circulating fluid. Provide
tools, accessories, power, lighting, water, other equipment, and experienced
personnel necessary to conduct efficient drilling operations at the site.

2.02

DRILL RIG AND PIPE
A. The drilling unit and associated equipment for the pilot injection well shall be in
good condition capable of lowering the 16-inch casing and screen for the pilot
injection well to the depth shown below without floatation and shall have a
minimum drilling capacity according to the following schedule:
Purpose

Capacity

Pilot Injection Well

30-inch-diameter borehole to the depth of 230 feet

Pilot Injection Well

26-inch-diameter borehole to the depth of 1,000 feet

Well Casing/Screen

16-inch diameter to a depth of 1,000 feet

B. The drilling pipe shall be in good condition and shall be connected by standard tool
joints. Equip the drilling rig with an instrument capable of continuous chart
recording of drill penetration rate.
2.03

MUD TANKS
A. The mud tank(s) shall be of a volume and shape to remove cuttings from drilling
operations and return fluid suitable for reverse circulation drilling. The mud
tank(s) shall be cleaned periodically to maintain proper drilling fluid
characteristics.

2.04

DRILLING FLUIDS
A. Use only potable water in drilling fluids, whether employed alone or in
combination with drilling additives. Use only commercial chemical products in
common usage in the project area for water well drilling in the makeup of any
drilling fluid. Biodegradable muds will not be allowed. Do not perform drilling with
a mixture of water and unprocessed materials. The drilling fluid shall possess such
characteristics as are required to adequately maintain the walls of the hole to
prevent caving of the walls as drilling progresses and to permit recovery of
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representative samples of cuttings. Drilling fluid recirculated to the drill pipe or
borehole shall not contain in excess of 1% sand by volume.
B. Maintain controlled drilling fluid characteristics during the entire operation of pilot
injection well construction. If drilling fluid additives are used, the District's
Representative may require that the Contractor retain or employ an experienced,
qualified mud engineer on the job during all operations to supervise and maintain
drilling fluid characteristics. The Contractor shall have at the job site the equipment
necessary to measure drilling fluid weight, marsh funnel viscosity, and sand content
and shall monitor said characteristics in maximum intervals of two (2) hours. The
Contractor shall maintain a drilling fluid with the average properties given below.
1. Weight 8.3 – 9.0 lb./gal.
2. Marsh Funnel Viscosity 32 - 40 sec./qt.
3. Sand Content less than 1% by volume
4. Water Loss less than 20 cubic centimeters
C. Maintain a record showing any variation in the addition and amount of chemical
products or water required during drilling. Show the depths at which such changes
are required in the daily drilling reports.
2.05

CALIPER
A. The caliper used to perform the survey shall have a minimum of three arms and
shall be capable of measuring a bore hole diameter up to 48 inches.

PART 3 -- EXECUTION
3.01

PRODUCTION WELL DRILLING
A. The final borehole shall be 30- and 26- inches in diameter.

3.02

CALIPER SURVEY
A. Upon completion of the drilling operations and a maximum of 2 hours prior to
commencement of casing installation, run a caliper survey by a firm retained by the
Contractor and approved by the District's Representative.
B. The caliper survey shall become the property of the District at the time the logging
is completed. Provide a copy of the caliper log to the District's Representative
immediately upon completion of caliper logging. Provide the 5 copies and the PDF
file of the caliper survey within five days after the survey is completed.
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C. Plot the caliper survey results on a 5-inch per 100 foot vertical scale.
D. Provide whatever assistance may be required to accomplish the caliper survey.
E. If the caliper survey shows the hole to be less than the specified diameter at any
point or the hole is less than the specified depth, re-ream the hole and re-survey. If
corrective measures are required, provide and pay for all corrective measures and
additional caliper surveys required by the District's Representative.
PART 4 -- MEASUREMENT AND PAYMENT
4.01

BOREHOLE AND CALIPER SURVEY
A. The drilled hole will be measured by the vertical feet drilled to the specified
diameter, measured from the bottom of the surface casing, and paid for at the unit
price bid.
B. Payment for the caliper survey shall be based on the contract lump sum for this
item. There will be no additional payment for rig time or idle time while the survey
is being run.
C. No payment will be made for re-drilling the hole or for any subsequent caliper
surveys.
D. No payment will be made for unauthorized borehole “over” drilling.
**END OF SECTION**
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SECTION 33 21 08
WELL CASING, WELL SCREEN, PIPES AND TUBES
PART 1 -- GENERAL
1.01

GENERAL REQUIREMENTS
A. SCOPE:
1. This section specifies materials and installation of the blank well casing and well
screen.
2. The requirements of Section 33 21 00 apply to this section.
B. RELATED WORK:
1. The following specification sections are referenced herein:

1.02

Section

Title

Section 33 21 00

PILOT INJECTION WELL

REFERENCES
A. The publications referred to hereinafter form a part of this specification to the extent
referenced. The publications are referred to in the text by the basic designation
only. The latest edition of referenced publications in effect at the time of the bid
shall govern. In case of conflict between the requirements of this section and the
listed references, the requirements of this section shall prevail.
1. American Society for Testing Materials (ASTM)
Reference

Title

ASTM A778

Standard Specification for Welded, Unannealed
Austenitic Stainless Steel Tubular Products

2. American Welding Society (AWS)
Reference

Title

AWS D10.9

Standard Qualification of Welding Procedures and
Welders for Piping and Tubing
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1.03

SUBMITTALS
A. The following information shall be submitted for review:
1. Submit certified test reports of blank well casing to show compliance with both
the physical and chemical properties of the steel.
2. Submit certified test reports of wire-wound well screen to show compliance
with both the physical and chemical properties of the steel.
3. Submit camera port pipe and sounding pipe casing entry box details.
4. Submit qualification certificates for casing/screen welders.

PART 2 -- PRODUCTS
2.01

BLANK WELL CASING
A. Provide 16-inch-I.D. blank well casing. Well casing shall be 5/16-inch in thickness,
meet ASTM A 240 specifications, and be manufactured in accordance with ASTM A
778, applicable parts, with the following additions: Welding shall be by the
automatic submerged-arc process using at least one pass on the inside and at least
one pass on the outside. The casing shall be Type 304L stainless steel.
B. Casing joints shall be furnished with a Type 304L stainless steel collar for welding.
Machine bevel the ends of each plain end casing joint perpendicular to the casing
axis to ensure the straightness of each assembled section. Provide collars in
accordance with the following standards:
1. Collars shall be 5/16 - inch in thickness, 5 inches in length, and have the same
chemical and physical properties as the corresponding casing section. Roll the
collar to fit the outside casing diameter and weld it to the casing section. Grind
longitudinal welds on the casing plain end to plate surface a sufficient distance
from the end for insertion into the collar.
2. Grind or scarf the inside edge of the collars and the outside edge of the adjacent
casing length to remove sharp edges or burrs. Machine section ends flat
perpendicular to the axis of the casing so they do not vary more than 0.010 inch
at any point from a true plane at right angles to the axis of the casing.
3. Provide three alignment holes in each collar to ensure proper matching of the
sections.
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C. Furnish casing centralizers that provide at least one (1) foot length of bearing
surface at the wall of the bore. Centralizers shall be fabricated of the same material
as each casing and screen section to which they are attached.
D. Perform welding with shielded arc electrodes.
E. All casing material shall be new.
2.02

WELL SCREEN
A. The well screen shall be 16-inch-I.D., wire-wound, well screen fabricated from Type
304 stainless steel.
B. The well screen shall be of the continuous slot, wire-wound design fabricated by
circumferentially wrapping v-shaped stainless steel wire around a circular array of
stainless steel rods. The connection between the horizontal wire and the vertical
rods shall be welded by the electrical resistance method.
C. The wire-wound well screen shall be constructed with the following dimensions:
1. Wire Width: 0.215-inch, minimum
2. Wire Height: 0.315-inch, minimum
3. Rod Diameter: 0.250-inch, minimum
4. Rod Count: 68, minimum
D. For bidding purposes, the openings of the wire-wound well screen shall be 0.060inch. Final opening size will be determined from data obtained from pilot hole
drilling.
E. For bidding purposes, well construction details are shown in Figure 3. Final pilot
injection well design will be provided after pilot hole data has been analyzed.
F. Ensure that the inside diameter of the wire-wound well screen is the same as the
inside diameter of the blank well casing that it is welded to.
G. Joints for the stainless steel well screen shall meet the same specifications as for the
blank well casing as provided in Part 2.01.B of this specification section.
H. All well screen material shall be new.
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2.03

BULLNOSE
A. The bottom of the casing string shall be closed with a 5/16-inch thick bullnose
manufactured of the same material as the bottom section of casing and to which it
shall be welded.

2.04

CAMERA PORT AND SOUNDING PIPES
A. The permanent camera port pipe shall be threaded and coupled, 4-inch-diameter,
Schedule 40, Type 304 stainless steel pipe. The top of the pipe shall extend two (2)
feet above ground level and be fitted with a stainless steel threaded cap. The 4-inch
camera port pipe shall be attached to the 16-inch diameter casing with “U”-shaped
clamps welded to the casing collars. The pipe entry into the well shall be configured
as shown in Figure 4.
B. The permanent sounding pipe shall be threaded and coupled, 3-inch-diameter,
Schedule 40, Type 304 stainless steel pipe. The top of the pipe shall extend two (2)
feet above ground level and be fitted with a stainless steel threaded cap. The 3-inch
sounding pipe shall be attached to the 16-inch diameter casing with “U”-shaped
clamps welded to the casing collars. The pipe entry into the well shall be configured
as shown in Figure 5.

2.05

GLASS BEAD FEED TUBES
A. The permanent glass bead tubes shall be threaded and coupled, 2- and 3-inchdiameter, Schedule 40, Type 304 stainless steel pipe. The deeper glass bead feed
tube shall be 2-inch-diameter and the shallow feed tube shall be 3-inch-diameter.
The top of the tubes shall extend two (2) feet above ground level and be fitted with a
stainless steel threaded cap. The 2- and 3-inch tubes shall be attached to the 16-inch
diameter casing with “U”-shaped clamps welded to the casing collars.

PART 3 -- EXECUTION
3.01

GENERAL
A. When the drilling and caliper survey have been completed, install the blank casing,
well screens, pipes, and tubes. Do not float casing and screen into place in the
borehole.
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3.02

JOINTS
A. All 16-inch pipe joints shall be attached with collars secured by welding in
accordance with these specifications. All joints shall be watertight. Welders shall be
certified in accordance with AWS D10.9 for level AR-1 and shall be qualified in the
2G and 5G positions or the 6G position.

3.03

ALIGNMENT HOLES
A. All collar alignment holes shall be welded closed as the casing and screen are
installed.

3.04

CENTRALIZERS
A. Weld 4 stainless steel guides positioned 90 degrees apart horizontally to the exterior
of casing and screen at intervals of not more than 60 feet and at well screen joints to
centralize and hold the casing in the proper position until the glass beads are in
place. Place the first set of guides 5 feet from the bottom of the casing with end cap.
All guides shall be aligned to allow installation of a temporary tremie pipe to the
bottom of the well.

3.05

ASSEMBLY INSTALLATION
A. Suspend the well casing, screen, pipes and tubes in tension from the surface by
means of a clamp. The bottom of the casing shall be at a sufficient distance above the
bottom of the reamed hole as to ensure that none of the casing assembly will be
supported from the bottom of the hole.
B. If for any reason the casing and screen cannot be placed in the correct position or at
a depth acceptable to the District’s Representative, construct another well at an
adjacent location selected by the District’s Representative and complete this well in
accordance with the specifications and Figures at no additional cost to the District.
The failed well shall be destroyed in accordance with District, County, and State
requirements and in conformance with the standards prescribed in DWR Bulletin
74-81 and its supplement Bulletin 74-90, "Water Well Standards: State of California".
C. If any of the casings or screen should collapse prior to well completion, withdraw
them and replace at no additional cost to the District.
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PART 4 -- MEASUREMENT AND PAYMENT
4.01

GENERAL
A. All work required to be repeated due to Contractor error and all additional
materials, labor, and equipment required shall be furnished at the expense of the
Contractor, and no claim for additional compensation shall be allowed therefore,
except as specifically provided herein.

4.02

BLANK CASING
A. Payment for the well blank casing installation will be based on measurement of
vertical feet of casing installed from the surface plus the required stickup but
exclusive of the wire-wound well screen. Payment for blank casing includes
furnishing and installing of centralizers and the bullnose.

4.03

WIRE-WOUND WELL SCREEN
A. Payment for the wire-wound well screen installation will be based on measurement
of vertical feet of wire-wound well screen installed exclusive of blank casing,
complete in place. Payment for wire-wound well screen includes furnishing and
installing of centralizers.

4.04

CAMERA PORT PIPE
A. Payment for the 4-inch-diameter camera port pipe installation will be based on
measurement of vertical feet of pipe installed from the surface plus the required
stickup. Payment for camera port pipe includes furnishing and installing the casing
entry box.

4.05

SOUNDING PIPE
A. Payment for the 3-inch-diameter sounding pipe installation will be based on
measurement of vertical feet of pipe installed from the surface plus the required
stickup. Payment for sounding pipe includes furnishing and installing the casing
entry box.

4.06

3-INCH GLASS BEAD FEED TUBE
A. Payment for the 3-inch-diameter glass feed tube installation will be based on
measurement of vertical feet of tube installed from the surface plus the required
stickup.
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4.07

2-INCH GLASS BEAD FEED TUBE
A. Payment for the 2-inch-diameter glass feed tube installation will be based on
measurement of vertical feet of tube installed from the surface plus the required
stickup.
**END OF SECTION**
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SECTION 33 21 09
GLASS BEAD FILTER PACK, INTERMEDIATE SEAL AND GROUT SEAL
PART 1 -- GENERAL
1.01

GENERAL REQUIREMENTS
A. SCOPE:
1. This section includes materials and installation of a glass bead filter pack, the
intermediate seal, and the grout seal.
2. The requirements of Section 33 21 00 apply to this section.
B. RELATED WORK:
1. The following specification sections are referenced herein:

1.02

Section

Title

Section 33 21 00

PILOT INJECTION WELL

Section 33 21 07

PILOT INJECTION WELL DRILLING AND
CALIPER SURVEY

REFERENCES
A. The publications referred to hereinafter form a part of this specification to the extent
referenced. The publications are referred to in the text by the basic designation
only. The latest edition of referenced publications in effect at the time of the bid
shall govern. In case of conflict between the requirements of this section and the
listed references, the requirements of this section shall prevail.

1.03

Reference

Title

ASTM C150

Standard Specification for Portland Cement

SUBMITTALS
A. The following information shall be submitted for review:
1. Submit a gradation description, sample, and certified sieve analysis of the glass
bead filter materials to be delivered to the site.
2. Grout seal mix design.
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PART 2 -- PRODUCTS
2.01

GLASS BEAD FILTER PACK
A. Glass beads for the filter pack shall be round and polished soda lime glass washed
clean of all foreign matter. All filter material is subject to review by the District's
Representative prior to use in the packing process. Glass beads shall be of the type
produced by Sigmund Lindner, Johnson Screens or approved equal. The bead
diameter of the glass bead filter material shall range from 0.079 to 0.094 -inches for
bidding purposes. Final glass bead gradation will be determined from pilot hole
data.

2.02

INTERMEDIATE SEAL
A. Intermediate seal material shall be size-graded bentonite clay pellets which exhibit a
high swelling capability. The seal material shall be Baroid’s 3/8-inch HOLEPLUG®
or equivalent.

2.03

GROUT SEAL
A. Cement shall conform to ASTM C 150, Type II.
B. The material used for the grout seal outside the casing shall be a sand-cement grout.
The grout mix shall consist of not more than two parts by weight of sand, one part
by weight of cement, to 7 gallons of water per sack of cement, unless otherwise
approved by the District's Representative.

PART 3 -- EXECUTION
3.01

STORAGE AND HANDLING OF GLASS BEADS
A. The glass beads, if stockpiled at the well site, shall be kept free of all foreign matter.

3.02

GLASS BEAD FILTER PACK
A. Prior to placement of the glass bead filter pack, thin the drilling fluid with clean
water. Install filter pack specified in the annular space between the borehole and the
casing and screen through a temporary construction tremie pipe initially located 20feet from the well's bottom. The tremie pipe shall be removed in approximately
twenty-foot intervals when the glass beads in the borehole reaches the bottom of the
tremie pipe. During filter pack installation "sound" or "tag" the top of the glass
bead's depth at regular intervals. A pump shall be used for installing the glass
beads.
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B. During the entire glass bead filter packing operation, circulate clean water through
the annular space between the wall of the borehole and well screen and casing.
While the glass bead filter is being placed, gently work a swab opposite all screened
sections. As the glass beads settle, add more. Continue this operation until there is
no further measurable settlement of the glass bead filter pack.
C. Record the volume of glass beads used. The volume shall not be less than the
calculated volume of the annular space between the wall of the borehole based
upon the caliper survey and the casing and screen diameters. A quantity less than
the computed volume will be considered as an indication of potential voids and
measures shall be taken by the Contractor to eliminate the voids. Significant
differences between estimated and actual volume of glass beads installed may be
grounds for well rejection.
3.03

INTERMEDIATE SEAL
A. Prior to installing the intermediate seal, glass bead volume calculations shall be
performed to ensure that no gaps or bridging exists in the glass bead filter pack
below the seal location. Any gaps or bridging shall be settled by swabbing opposite
the screen.
B. Install the intermediate seal using the temporary construction tremie pipe. The
Contractor shall continue to perform glass bead filter packing operations
immediately after intermediate seal material placement.
C. Place a 5-foot thick bentonite pellet layer between the glass bead filter pack and the
grout seal to prevent migration of grout into the glass bead filter pack material.

3.03

GROUT SEAL
A. When installation and settlement of the glass bead filter pack and bentonite pellet
layer is complete, fill the remaining open annular space between the casing and the
borehole with the grout mix specified using a grout tremie pipe. The tremie pipe
shall be initially located 10-feet from the bottom of the annular space to be grouted.
Once the bottom of the tremie pipe is covered with grout, the tremie pipe shall be
removed in a manner that allows the bottom of the tremie pipe to remain covered
throughout seal placement. Do not allow grout to free fall into the well. The grout
seal shall extend to the ground surface, sealing the annular space between the 16inch-diameter casing and the 30-inch borehole and 34-inch-diameter surface casing.
B. Upon completion of grouting, the level of grout shall be at ground level. After
grouting operations are completed, leave the grout undisturbed for a period of not
less than 24 hours.
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C. Record the volume of grout used. The volume shall not be less than the calculated
volume of the annular space between the wall of the borehole and the casing.
Significant differences between estimated and actual volume of cement installed
may be grounds for well rejection.
PART 4 -- MEASUREMENT AND PAYMENT
4.01

GLASS BEAD FILTER PACK, INTERMEDIATE SEAL AND GROUT SEAL
A. Payment for consolidating the glass bead filter pack by swabbing shall be included
in the price for glass bead filter pack installation.
B. Payment for the glass bead filter pack will be based on measurement of vertical feet
of glass beads installed.
C. Payment for the intermediate seal and the bentonite pellet layer beneath the grout
seal will be based on measurement of vertical feet of bentonite pellet seal material
installed.
D. Payment for the grout seal will be based on measurement of vertical feet of grout
installed.
**END OF SECTION**
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SECTION 33 21 10
PLUMBNESS TEST, ALIGNMENT TEST AND WELL DEVELOPMENT
PART 1 -- GENERAL
1.01

GENERAL REQUIREMENTS
A. SCOPE:
1. This section includes materials and installation for the plumbness test,
alignment test, and development of the well by surging and simultaneous
airlifting, followed by pumping with a test pump.
2. The requirements of Section 33 21 00 apply to this section.
B. RELATED WORK:
1. The following sections are referenced herein:

1.02

Section

Title

Section 33 21 00

PILOT INJECTION WELL

Section 33 21 07

PILOT INJECTION WELL DRILLING AND CALIPER
SURVEY

Section 33 21 09

GLASS BEAD FILTER PACK, INTERMEDIATE SEAL,
AND GROUT SEAL

REFERENCES
A. The publications referred to hereinafter form a part of this specification to the extent
referenced. The publications are referred to in the text by the basic designation
only. The latest edition of referenced publications in effect at the time of the bid
shall govern. In case of conflict between the requirements of this section and the
listed references, the requirements of this section shall prevail.
1. American National Standards Institute/American Water Works Association
(ANSI/AWWA)
Reference

Title

ANSI/AWWA A100

AWWA Standard for Water Wells
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1.03

SUBMITTALS
A. The following information shall be submitted for review:
1. The flowmeter calibration
development pumping.

certificate

prior

to

the

commencement

of

2. Plumbness test deflection records.
PART 2 -- PRODUCTS
2.01

PLUMBNESS TEST
A. Test the well’s plumbness by conducting a directional (Gyro) survey on the cased
well from the top to bottom utilizing a firm retained by the Contractor. The
plumbness of the well shall be determined in 10-foot intervals from the ground
surface to the total well depth. Should the well vary from vertical in excess of 10inches per 100 feet of depth, it may cause rejection of the well.

2.02

ALIGNMENT TEST DUMMY
A. Test the alignment of the casing by lowering into the well a dummy that is 40 feet
long. The outer diameter of the dummy shall be 1/2 inch less than the inside
diameter of the casing. The dummy shall consist of a rigid spindle of extra-heavy
pipe with three rings rigidly fixed to the pipe so that they cannot move
longitudinally along the pipe spindle. The rings shall consist of material which will
not harm the interior of the casing while being lowered or raised.

2.03

DISCHARGE LINE AND FLOWMETER
A. Provide the temporary discharge piping required to convey well development and
well testing water to the appropriate disposal area. The discharge line shall have a
capacity of 1,500 gpm. The discharge line shall include an in-line flowmeter with
six-digit, straight reading totalizer, registering in units of 1,000 gallons, together
with a rate of flow indicator dial, which reads in gpm and is suitable for the
expected flow range of 100 to 1,500 gpm. The Contractor shall be responsible for the
accuracy of the flow measurements and shall provide a calibration certificate for the
flowmeter utilized. The flowmeter shall have an accuracy of ±2% and shall have
been calibrated within one (1) month prior to project use.
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2.04

TEST PUMP
A. Provide a test pump with variable speed prime mover. If an engine is used, provide
an exhaust silencer. The pump furnished shall be of the deep well turbine type
capable of pumping up to 1,500 gpm against 350 feet of total head. The bowl setting
shall be at 220 feet unless otherwise specified by the District’s Representative.
Provide a throttling device so that the discharge can be reduced to 100 gpm. Install a
straight 2 1/2-inch access tube from the ground surface to a depth below the test
pump bowl assembly to provide access for a 1 ¾ - inch spinner/flowmeter tool.

2.05

SAND TESTER
A. Provide a Rossum centrifugal sand sampler for measuring the amount of sand
produced during pumping.

PART 3 -- EXECUTION
3.01

PLUMBNESS TESTING
A. Perform plumbness testing as detailed in Part 2.01 of this section. If the deviation
from the vertical is greater than specified, take corrective measures approved by the
District’s Representative at no additional cost to the District.

3.02

ALIGNMENT TESTING
A. Lower the dummy through the casing to the well's total depth. If the dummy fails to
move freely throughout this entire length, take corrective measures approved by the
District’s Representative at no additional cost to the District.

3.03

DEVELOPMENT BY AIR--LIFT SWABBING
A. Air-lift swabbing for development of the well shall begin within 48 hours of grout
seal placement by gently surging in the blank casing immediately above the highest
section of well screen. The well shall be simultaneously air-lifted and pumped. Airlift pumping shall continue by sections downward to the bottom of the lowermost
screen and shall continue until no additional appreciable quantity of sand and mud
is brought into the well. When directed by the District’s Representative, the tool
shall be removed and foreign material shall be removed by bailing.
B. The air-lift swabbing tool shall consist of a double-flanged swab assembly with the
swab flanges no more than ten (10) feet apart. The outside diameter of the swab
rubbers shall be not more than 1/2-inch less than the I.D. of the well screen. The pipe
section between the swab flanges shall have a sufficient number of openings to
allow for passage of 300 gallons per minute (gpm). The air compressor and
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necessary equipment used for air-lifting shall be capable of pumping 300 gallons per
minute (gpm). The bottom of the pipe section below the swab flanges shall be
closed.
3.04

DEVELOPMENT BY PUMPING
A. The rate of water being pumped from the well at commencement of development
pumping shall begin at about 100 gpm and be gradually increased to a maximum of
1,500 gpm as the water clears. Every 15 to 30 minutes, stop the pump and allow the
water in the pump column to flow back through the pump bowls and through the
screened sections into the aquifers. This procedure, with increasing pumping rates,
shall be repeated as development of the well continues and shall be done in a
manner satisfactory to the District’s Representative.
B. Continue development of the well until:
1.

The well produces not more than 5 ppm of sand by volume measured and
averaged over 15 minutes from commencement of pumping at a rate specified
by the District’s Representative (approximately 1,000 gpm).

2.

The specific capacity remains stable after pumping and surging at
approximately 1,000 gpm or until discontinued at the request of the District’s
Representative.

3. The turbidity is not more than 5 NTU after 5 minutes of pumping at a rate
specified by the District’s Representative (approximately 1,000 gpm).
C. If during the development operations there is any indication of settlement of the
glass bead filter pack, add more glass beads. Record and report the quantity to the
District’s Representative.
PART 4 -- MEASUREMENT AND PAYMENT
4.01

PLUMBNESS AND ALIGNMENT TESTS
A. Payment for the plumbness and alignment tests shall be based on the lump sum bid
price for this item.

4.02

WELL DEVELOPMENT
A. Payment for each type of development will be based on measurement of actual
hours of development of each type performed.
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4.03

TEST PUMP INSTALLATION AND REMOVAL
A. Payment for the test pump and 2 ½-inch access tube installation and removal shall
be a lump sum and shall not be included in the hourly price of development.
**END OF SECTION**
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SECTION 33 21 11
STEP DRAWDOWN TEST, CONSTANT RATE TEST, RECOVERY SURVEY AND
SPINNER/FLOW PROFILE LOG
PART 1 -- GENERAL
1.01

GENERAL REQUIREMENTS
A. SCOPE:
1. Pumping tests shall include three tests: a step drawdown test with increasing
discharge rate; a long-term continuous, constant rate time drawdown test; and a
time - recovery test.
2. Spinner/flow profile tests shall be performed to determine the amount of
groundwater entering the well at all depths of the well screens.
3. The requirements of Section 33 21 00 apply to this section.
B. RELATED WORK:
1. The following sections are referenced herein:
Section

Title

Section 33 21 00

PILOT INJECTION WELL

1.02

REFERENCES (DELETED)

1.03

SUBMITTALS
A. The following shall be submitted for review:
1. Certified copies of all development and test pumping records.
2. Name of the spinner/flow profile logging firm.
3. Five copies of the spinner/flow profile logs and one PDF file.
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PART 2 -- PRODUCTS
2.01

ELECTRICAL DEPTH GAUGES
A. Provide two electrical depth gauges capable of indicating changes in water level to
the nearest 1/10-foot. Provide assistance to District’s Representative for
supplemental measurements when required.

2.02

PERSONNEL
A. Provide qualified personnel on a continuous basis during the step drawdown, longterm pumping test and the spinner log to operate the pumping test equipment.

PART 3 -- EXECUTION
3.01

TESTING SCHEDULE
A. After well development with the test pump is complete, commence the well
pumping tests. Schedule all tests sufficiently in advance per Section 33 21 00 -1.01B,
so that the District’s Representative can be onsite throughout each testing period.

3.02

STEP DRAWDOWN TEST
A. For this well test, operate the pump initially at a rate of approximately 600 gpm. The
pumping rate will then be increased by 200-gpm increments at uniform two- hour
intervals until the well has been tested at approximately 1,200 gpm.
B. During the test, the Contractor will record the time, pumping level, discharge rate,
and rate of sand production. See Part 3.04 of this section for recording instructions.

3.03

LONG-TERM PUMPING TEST
A. A long-term, continuous, constant rate, time-drawdown test shall commence not
less than 24 hours and not more than 48 hours after the completion of the step
drawdown test. The rate of pumping shall be between 800 and 1,200 gpm and shall
be determined by the District’s Representative. The Contractor shall ensure that the
pumping rate selected remains constant throughout the test. The test duration shall
be 24 hours or of a duration that will result in a straight line plot of at least four
hours of consecutive measurements of water level drawdown when plotted against
the logarithm of elapsed time. When the test is completed and the pump stopped,
the Contractor shall measure recovery of the water level in the well for a period of
approximately 8 hours. See Part 3.04 of this section for recording instructions.
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B. During the long-term test if the rate of water pumped falls below or above the
designated flow by 5 percent or more for a period of greater than 15 minutes,
discontinue the test until the water level in the well recovers and stabilizes. Repeat
the test. No payment will be made for an uncompleted test.
C. One hour prior to the completion of the 24-hour, constant rate, pumping test; the
Contractor shall retain the services of a State-certified laboratory to collect, preserve,
transport, and conduct water quality testing on a water sample. Conduct water
quality testing in accordance with Chapter 15 of the California Code of Regulations,
Title 22 “Domestic Water Quality and Monitoring.”
1. The water quality testing shall include the following:
a. Primary and Secondary General Mineral, Primary Inorganics, Heavy Metals
and General Physical – includes Cyanide
b. Nitrate, Nitrite (Section 64432.1)
c. Perchlorate – CIO4 by EPA 314
d. Hexavalent Chromium Cr EPA 218.6
e. Asbestos
f.

Regulated VOCs plus MTBE by EPA 524

g. Comprehensive SOCs
h. DBCP & EDB by EPA 504
i.

OCI pesticides w/PCBs by EPA 505

j.

Herbicides by EPA 515

k. Ag & Industrial chemicals by EPA 525
l.

Carbamates by EPA 531

m. Glyphosate by EPA 547
n. Endothall by EPA 548
o. Diquat by EPA 549
p. 2,3,7,8 – Dioxin by EPA 1613
q. Gross Alpha
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r. Radiums 226 & 228
s. Uranium by EPA 200.8-calculation
t.

Strontium

u. Tritium
v. Gross Beta
w. Radon
x. NDMA
y. Dissolved Manganese and Dissolved Iron
z. Dissolved Arsenic
3.04

PUMPING AND RECOVERY TEST RECORDS
A. Contractor shall measure and record the depth to water at the pumping well during
the step drawdown test, constant-rate test and recovery test on forms to be provided
by the District’s Representative according to the following schedule:
1. Measure and record depth to static water level.
2. Turn pump on as requested by the District’s Representative, at time (t) = 0.
3. Accurately measure and record depth to water at the pumping well and at each
change in flow rate 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 = 120
e. Each 15 minutes, from t = 135 to t = 1440
B. In 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 again has been attained. Should the test be aborted as a result of a deficiency,
malfunction, or other reason on the part of the Contractor's equipment or personnel,
all time consumed in waiting for complete water level recovery and in resuming the
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pump test to the point where it was aborted or suspended shall be at no cost to the
District.
3.05

DEVELOPMENT AND TEST PUMPING RECORDS
A. Provide certified copies of all development and test pumping records to the
District’s Representative.

3.06

SPINNER/FLOW PROFILE LOG PREPARATION
A. Before conducting the spinner/flow profile logs, operate the test pump
continuously for a minimum of 2 hours at 1,000 gpm or at a flow rate
determined by the District’s Representative.

3.07

SPINNER/FLOW PROFILE LOGGING
A. To determine the well’s flow profile at a flow rate of 1,000 gpm, conduct three
down-runs of the spinner tool and perform stop counts at 20-foot intervals within
the well screen intervals or at well depths determined by the District’s
Representative. The spinner/flow profile logs shall become the property of the
District at the time the logging is completed. Run the logs in the presence of the
District's Representative. Provide a copy of the logs to the District's Representative
at the time of logging and obtain the District’s Representative's approval of the log
prior to releasing the logging company.
B. Provide whatever assistance as may be required to accomplish the spinner/flow
profile logging including operation of the test pump and drilling rig as needed to
support logging cable sheave wheel.

3.08

PUMP TESING AND SPINNER/FLOW PROFILE COMPLETION
A. When the pumping tests, recovery test and the spinner/flow profile log are
complete, remove the test pump and clean the well of all accumulated sediment and
foreign material.

PART 4 -- MEASUREMENT AND PAYMENT
4.01

TEST PUMPING
A. Pump operation during well testing will be measured and paid for by the hour of
pump operation.
B. No payment will be made to the Contractor for pumping tests interrupted by the
malfunctioning or failure of pumping equipment, or for any standby time associated
with interrupted or aborted tests.
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C. Payment for the final water quality sampling and testing shall be based on the bid
price lump sum for this item.
D. Payment for spinner/flow profile logging will be based on the contract lump sum
for this item. Payment will include full compensation for operating the test pump
and the drilling rig as needed to support logging cable sheave wheel., and
furnishing and operating the spinner/flow profile logging equipment as specified.
E. There will be no additional payment for rig time or idle time while the log is being
run.
**END OF SECTION**
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SECTION 33 21 12
INJECTION TESTING
PART 1 -- GENERAL
1.01

GENERAL REQUIREMENTS
A. SCOPE:
1. This section includes the procedures, equipment and materials associated with
injection testing to be conducted on the pilot injection well.
2. Injection testing will include three separate tests: 1) using the entire well
screened area of the well, 2) using just the BC (deeper) aquifer unit well screen,
and 3) using just the A (shallower) aquifer unit well screen. Sustained injection
flow tests will be performed to determine the injection capacity versus
mounding characteristics of the well aquifers. It is anticipated that each injection
test duration will be 72 hours.
3. During the injection testing of the entire well screen, spinner/flow profile tests
shall be performed to determine the rate of flow and volume of groundwater
being injected into the pilot injection well at all depths of the well screens.
4. The requirements of Section 33 21 00 apply to this section.
B. RELATED WORK:
1. The following specification sections are referenced herein:
Section

Title

Section 33 21 00

PILOT INJECTION WELL

1.02

REFERENCES (DELETED)

1.03

SUBMITTALS
A. The following shall be submitted for review:
1. Injection equipment descriptions and specifications.
2. Process diagram showing the arrangement of the injection testing equipment.
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3. The flowmeter calibration certificate prior to the commencement of injection
testing.
4. Name of the spinner/flow profile logging firm.
5. Five copies and one PDF file of the spinner/injection flow profile logs.
PART 2 -- PRODUCTS
2.01

INJECTION EQUIPMENT
A. Injection test equipment shall have a capacity of 500 gpm and include bag filters, a
21,000-gallon closed-top water tank, a tank water-level-sustaining float valve, a flow
meter, airtight surface piping/spools, a gate valve, a combination pressure-vacuum
gage, airtight drop pipe and water level measuring equipment.
B. The injection piping shall include an in-line meter with six-digit, straight reading
totalizer, registering in units of 1,000 gallons, together with a rate of flow indicator
dial, which reads in gpm and is suitable for the expected flow range of 100 to 700
gpm. The Contractor shall be responsible for the accuracy of the flow measurements
and shall provide a calibration certificate for the flowmeter utilized. The flowmeter
shall have an accuracy of ±2% and shall have been calibrated within one (1) month
prior to project use.
C. An inflatable packer with a 1-inch pass thru pipe to be placed in the blank casing
located between the A (shallower) aquifer unit well screen and the BC (deeper)
aquifer well screen during discrete-aquifer injection testing. Also, inflation line(s),
inflation control panel with manifold and gages, and a pressurized packer inflation
air/gas supply.
D. Contractor shall have 100 pounds of sodium thiosulphate powder available at the
well site at the start of injection testing.

PART 3 -- EXECUTION
3.01

PREPARATION
A. Furnish and setup injection equipment as follows:
1. Connect construction water supply to Rain for Rent BF4000 or equivalent bag
filter system with replaceable 1 micron bag filters. Provide 12 bag filters for
initial use and as replacements.
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2. Connect bag filter exit water to 21,000 gallon closed-top water tank with a waterlevel-sustaining float valve to continuously maintain maximum (~ 10 feet) water
level in the tank. Maintaining a constant water level in the tank is critical to
maintaining a steady injection flow rate and eliminating air from the injected
water.
3. Connect the tank low point drain to the wellhead with 4-inch-diameter
piping/spools, flow meter, gate valve, and combination pressure-vacuum gage.
Well casing to be covered with well-sealing equipment/head fabricated to hold
the 3 ½-inch or 5-inch drop pipe, provide well air ventilation, and connect to the
4-inch injection water supply piping. During testing of the A (shallower) aquifer
well screen connect to the pilot injection well 3-inch sounding pipe. Equipment
order from the closed-top tank shall be:
a. Spool from tank low point drain
b. Flow meter
c. Spool
d. Gate Valve
e. Spool
f.

Combination pressure-vacuum gage

g. Spool to well casing sealing equipment or 3-inch sounding pipe
3.02

INJECTION TESTING
A. Provide 120 feet of 3 ½-inch-diameter threaded and coupled drop pipe for injection
testing of the well’s entire well screen interval.
B. Provide 450 feet of 5-inch-diameter threaded and coupled drop pipe for packer
placement and injection testing of the well’s BC (deeper) aquifer unit well screen.
Furnish and install the inflatable packer at a well depth of approximately 450 to 463
feet. Also, furnish and install 452 feet of 1-inch-diameter temporary sounding pipe
connected to the 1-inch packer pass thru pipe for water level monitoring. Provide
inflation line(s), inflation control panel with manifold and gages, and pressurized
packer inflation air/gas supply.

3.03

PERSONNEL
A. Provide qualified personnel on a continuous basis during the injection testing and
the spinner/flow profile logs to help sustain continuous operations throughout the
injection testing activities.
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3.04

ENTIRE WELL SCREENED AREA OF THE WELL TESTING
A. Setup and connect water supply line, bag filters, covered-top tank with water level
float control, airtight 4-inch piping, meters, gages and valves to wellhead sealing
plate. Install 120 feet of 3 ½-inch-diameter drop pipe in the pilot injection well.
B. Assist the District Representative in conducting the 72-hour injection test at a flow
rate of 500 gpm or at a flow rate determined by the District Representative.
C. Add 2 ounces of sodium thiosulphate or an amount specified by the District’s
Representative to the water entering the 21,00 gallon closed-top tank every thirty
(30) minutes during entire well screen area injection testing.

3.05

SPINNER/FLOW PROFILE LOG PREPARATION
A. Before conducting the spinner/flow profile logs during the entire well screened area
testing, conduct injection testing continuously for a minimum of 24 hours at 500
gpm or at a flow rate determined by the District’s Representative.

3.06

SPINNER/FLOW PROFILE LOGGING
A. To determine the well’s flow profile at an injection flow rate of 500 gpm, conduct
three up-runs of the spinner tool and perform stop counts at 20-foot intervals
within the well screen intervals or at well depths determined by the District’s
Representative. The spinner/flow profile logs shall become the property of the
District at the time the logging is completed. Run the logs in the presence of the
District's Representative. Provide a copy of the log to the District's
Representative at the time of logging and obtain the District’s Representative's
approval of the log prior to releasing the logging company.
B. Provide whatever assistance as may be required to accomplish the spinner/flow
profile logging including operation of a rig as needed to support logging cable
sheave wheel.

3.07

“BC” (DEEPER) AQUIFER WELL SCREEN INJECTION TESTING
A. Setup and connect water supply line, bag filters, covered-top tank with water level
float control, airtight 4-inch piping, meters, gages and valves to wellhead sealing
equipment/head. Install the inflatable packer and inflating accessories, 450 feet of 5inch-diameter drop pipe and 1-inch sounding pipe in pilot injection well.
B. Inflate packer and assist the District Representative in conducting the 72-hour
injection test at a flow rate of 500 gpm or at a flow rate determined by the District
Representative.
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C. Add 2 ounces of sodium thiosulphate or an amount specified by the District’s
Representative to the water entering the 21,00 gallon closed-top tank every thirty
(30) minutes during BC (deeper) aquifer injection testing.
3.08

“A” (SHALLOWER) AQUIFER WELL SCREEN INJECTION TESTING
A. Setup and connect water supply line, bag filters, covered-top tank with water level
float control, airtight 4-inch piping, meters, gages and valves to the pilot injection
wells 3-inch sounding pipe. Keep the inflatable packer inflated.
B. Assist the District Representative in conducting the 72-hour injection test at a flow
rate of 500 gpm or at a flow rate determined by the District Representative.
C. Add 2 ounces of sodium thiosulphate or an amount specified by the District’s
Representative to the water entering the 21,00 gallon closed-top tank every thirty
(30) minutes during A (shallower) aquifer injection testing.

3.09

REMOVE INJECTION TESTING EQUIPMENT
A. When all injection testing is complete, remove injection equipment and clean the
well of all accumulated sediment and foreign material.

PART 4 -- MEASUREMENT AND PAYMENT
4.01

INJECTION TESTING
A. Payment for furnishing and installing the injection testing equipment shall be based
on the contract lump sum for this item.
B. Payment for injection testing of the entire well screened area of the well shall be
based on the contract lump sum for this item.
C. Payment for injection testing of the BC (deeper) aquifer well screen shall be based
on the contract lump sum for this item.
D. Payment for injection testing of the A (shallower) aquifer well screen shall be based
on the contract lump sum for this item.
E. Payment for spinner/flow profile testing will be based on the contract lump sum for
this item. . Payment will include full compensation for providing a rig as needed to
support logging cable sheave wheel., and furnishing and operating the spinner/flow
profile logging equipment as specified.
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F. There will be no additional payment for rig time or idle time while the log is being
run.
**END OF SECTION**
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SECTION 33 21 13
TELEVISION WELL SURVEY, WELL DISINFECTION AND CAPPING
PART 1 -- GENERAL
1.01

GENERAL REQUIREMENTS
A. SCOPE:
1. This section includes a television well survey, supplying the specified
disinfectant to the well, and well capping.
2. The requirements of Section 33 21 00 apply to this section.
B. RELATED WORK:
1. The following specification sections are referenced herein:
Section

Title

Section 33 21 00

PILOT INJECTION WELL

Section 33 21 09

GLASS BEAD FILTER PACK, INTERMEDIATE SEAL,
AND GROUT SEAL

1.02

REFERENCES (DELETED)

1.03

SUBMITTALS
A. The following shall be submitted for review:
1. Television survey compact disc (CD) – 4 copies.

PART 2 -- PRODUCTS
2.01

DISINFECTANT
A. Sodium hypochlorite in liquid form shall be used for disinfecting the well and shall
be of such volume and strength to develop a concentration of at least 100 mg/l of
chlorine in all parts of the pilot injection well water plus the borehole volume at the
well screens.
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PART 3 -- EXECUTION
3.01

TELEVISION WELL SURVEY
A. The Contractor shall run a color television survey of the entire pilot injection well,
from top of casing to total depth, in the presence of the District’s Representative.
The survey shall be performed using a video camera with two (2) camera lenses
accompanied by the appropriate light sources. One lens shall be the conventional
fish-eye and the other shall be a side scan wide-angle lens for viewing the interior of
the casing directly. The survey shall be recorded in color and on CD, which shall
show the date of survey, and a continuous forward and reverse display of the depth
of the camera, in feet with an accuracy of 2 feet in 1,000 feet. One (1) copy of this CD
shall be provided to the District’s Representative on completion of the survey and
remaining copies to the District within five (5) working days after completion of the
television well survey.

3.02

DISINFECTION
A. All foreign material in the well shall be removed by bailing and the specified
quantity of chlorine solution shall be added to the pilot injection well via an
injection line submerged approximately 100 feet below the static water level. After
chlorine insertion, the well shall be agitated for 2 hours utilizing a swab or bailer.

3.03

WELL, TUBES, AND PIPES CAPPING
A. Tack weld a 1/4-inch by 18-inch O.D. stainless steel circular steel plate to the top of
the well casing. The plate shall be placed so that it rests flush with the casing and its
edges are evenly extended beyond the edges of the casing. Camera port pipe,
sounding pipe and glass bead feed tubes shall also be securely capped. The
Contractor shall be responsible to keep the casing, pipes and tubes secure at all
times prior to installing the plate and caps.

PART 4 -- MEASUREMENT AND PAYMENT
4.01

TELEVISION WELL SURVEY
A. Payment for the television well survey shall be based on the lump sum for this item
in the Bidding Schedule.
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4.02

DISINFECTION AND PILOT INJECTION WELL CAPPING
A. Payment for the disinfection and well, pipes and tubes capping required shall be
based on the lump sum for this item in the Bidding Schedule.
**END OF SECTION**
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APPENDIX A

WASTE DISCHARGE REQUIREMENTS
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)
Permit for Drinking Water System Discharges to Waters of the United States
(Order WQ 2014-0194-DWQ)

TLC Pilot Well

Technical Provisions

Soquel Creek Water District

