TECHNICAL SPECIFICATIONS
TO
REHABILITATE SOQUEL CREEK WATER DISTRICT’S
MADELINE WELL
SECTION 20-1. SCOPE OF WORK
Soquel Creek Water District (District) seeks to rehabilitate an existing 16-inch, 680foot deep well located at 3001 Lomita Court in Aptos (Figure 1) via mechanical
means to improve well performance. The well has two 0.050 inch slot sized
louvered carbon steel screens. The screened intervals are summarized in Table 1.
A schematic of the well’s construction is shown on Figure 2.
Table 1: Summary of Well Screens in the Madeline Well
Screen Depth
(feet bgs)

Screen Length
(feet)

472 – 570

98

600 – 670

70

Historical specific capacity data collected by the District suggest that since its
completion in 1984, the Madeline Well has lost over 40 percent of its original
performance. Also, the well casing and screens have become corroded because
they are constructed with carbon steel and the local groundwater quality is
aggressive. The interval from 462-472 has been repaired using swages to patch
corrosion holes. Based on recent downhole video, the screens are clogged from
472-540 feet bgs and 640-660 feet bgs. There is approximately nine feet of fill in
the bottom of the well (Figure 3). A copy of the downhole video is available to
the Contractor for bidding purposes.
The Contractor shall provide all equipment, labor and temporary storage facilities
to complete the work outlined in these specifications and as directed by the District
or its representative.
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Figure 1: Madeline Well Location
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Liners installed from:
462-467 feet bgs
467-472 feet bgs

Figure 2: Madeline Well Construction
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Figure 3: Madeline Well Video Survey Report
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SECTION 20-2. QUALIFICATIONS OF CONTRACTOR
Contractor shall be familiar with all aspects of the work outlined in these
specifications and shall possess a C-57 Contractors license. Contractor shall have a
minimum of five years’ experience in well servicing and rehabilitation work and
shall provide a minimum of three references of similar work completed within the
last three years to District at its request.
SECTION
20-3.
COMPLIANCE
WITH
DISTRICT’S
CONTRACT
DOCUMENTS
As applicable, all work will be performed under the terms and conditions outlined
in Divisions 0 and 1 of these contract documents.
SECTION 20-4. COMPLIANCE WITH APPLICABLE LAWS AND
REGULATIONS
Contractor shall perform all work in strict accordance with all Federal, State, and
local regulations, including those applying to the handling, transportation, and
disposal of chemicals used or produced on the project. Contractor shall also obtain
all permits, if any, required for the performance of the work outlined in these
specifications.
SECTION 20-5. SAFETY
Job site safety, both during and after working hours, is the sole responsibility of the
Contractor. The Contractor, its employees and subcontractors shall be familiar with
and comply with all applicable safety regulations and guidelines relating to the
transportation, handling, and disposal of the chemicals to be utilized for the work
as well as other aspects of the work, including electrical and mechanical safety
guidelines and regulations. The Contractor shall also provide for and ensure public
safety around the site both during and after work hours. In addition to personal
safety equipment for project personnel, the Contractor shall provide and maintain
onsite the necessary equipment and materials for spill containment, neutralization,
and cleanup of the chemicals utilized or produced during the project work. If the
District or its representative determines that any of the safety measures or safety
equipment onsite are inadequate or inappropriate, the Contractor shall stop all
work until the safety issue is corrected. No payment for standby time or equipment
rental shall be made for such delays in the work.
SECTION 20-6. CONTRACTOR’S EQUIPMENT
The Contractor shall provide all necessary equipment, tools, and appurtenances,
for the timely completion of the work. Contractor's equipment shall be in complete
and safe operating condition, and shall be appropriately maintained and operated
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during the project. The Contractor shall be solely responsible for the condition of its
equipment and shall maintain an inventory of necessary spare parts for the timely
repair of equipment in the event of a failure or breakdown. No payment shall be
made for standby time or equipment rental caused by a breakdown or failure of the
Contractor's equipment. Equipment necessary for the work shall include, but not be
limited to the following items:
•

Well pump rig,

•

14-inch-diameter nominal diameter bailer,

•

Zone Pumping Isolation Tool – Electric Pump coupled to perforated
pipe with 16-inch diameter swabs,

•

A portable storage tank for storage of well discharge fluids before
disposal to the sanitary sewer. The tank shall consist of one 18,000+
gallon “Baker®” type storage tank,

•

A crane to place the storage tank on the site,

•

Trash pumps for transferring fluids between the tank and circulating
fluid within the tank (300 gpm capacity),

•

Airburst® or equivalent tool to remove encrusted scale and
sediments from the well screens.

•

Temporary pump for well development and 8-hour aquifer test
(250 gpm capacity), and

•

Temporary piping and valves for well pump discharge and to
storage tank and sanitary sewer.

Contractors pump rig shall be capable of lifting the bailer or isolation development
tool at a minimum velocity of three (3) feet per second at the bottom of the well.
Due to the proximity of neighboring residential properties, equipment used by
Contractor should be able to achieve a noise level of less than or equal to
85 decibels at the property boundary.
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SECTION 20-7. MATERIALS
The following materials shall be utilized in the rehabilitation of the well. The
Contractor shall also provide suitable tanks and transfer pumps as necessary. The
Contractor shall, at the completion of the work, legally dispose of all fluids, sludges
and solids generated during rehabilitation of the well.
SECTION 20-8. REDEVELOPMENT PROCEDURE
Contractor shall, under the direction of the District or its representative, perform
mechanical development work on the well to remove deleterious material from the
casing and screen. The work shall be performed according to the following general
schedule, with allowances for the effectiveness of treatment as determined by the
District.
WORK SCOPE
There is a downhole video available for the Contractor to review. This video was
taken on September 3rd, 2014 by Newman Well Surveys.
Task 1 -

Establish on-site fluid handling and storage facilities. Tankage will be
used for fluid storage and to decrease turbidity if necessary. Tankage
shall be placed within the area enclosed by the existing fences.
Tankage shall consist of one 18,000+ gallon weir tank. It will be
necessary to use a crane, with associated traffic control on Soquel
Drive, to place the tank on the site. The tank shall be connected to the
work area and sewer discharge point by temporary piping.

Task 2 -

Bail well using a bailer to remove fill in the bottom of the lower well
screen and cellar.

Task 3 -

The Contractor shall use a technique that generates beneficial
vibrations and surging action within the well capable of loosening
encrusted scale, bio-mass and sedimentation from the well bore,
gravel pack, screen and geologic formations. A method such as
AirBurst® or equivalent will be accepted. Jetting will not be accepted.

Task 4 -

The Contractor will airlift "open-ended" to remove sediment from the
cellar and any material that is generated from the Airburst® process.
Contractor shall flush the well into the storage tank at a pumping rate
to be determined by the District or its representative. Flushing will be
deemed complete when the discharge is clear. Fluids disposal will be
to the on-site sewer via the temporary storage tank.
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Task 5 -

Upon completion of Task 4, the Contractor shall install an airline
attached to an air compressor inside of an educator pipe that is
coupled to an isolation development tool (two tight fitting swabs
separated by a perforated pipe of 5 to 10 feet) to allow focused zone
pumping. Pump/development tool assembly must be movable and
moved through the screened interval while pumping. Contractor
shall flush the well water into the storage tank at a pumping rate to
be determined by the District or its representative. Flushing will be
deemed complete when the discharge is clear. Fluids disposal will be
to the on-site sewer via the temporary storage tank.

Task 6 -

Video the well to confirm visual results of mechanical development.
The video shall be in color, with side-scan capabilities, and in DVD
format.

Task 7 -

Furnish and install test pump and appropriate piping, and conduct
eight hour aquifer test. The test pump shall be capable of achieving
discharge rates of up to 250 gpm with an intake setting of
approximately 440 feet. Pumping rates and step durations will be
determined by the District or its representative. Pumped water
from the test will be discharged directly to the well’s on-site pump to
waste connection, which discharges to the storm drain system.

Task 8 -

After completion of the aquifer test, remove test pump. Demobilize
Contractor’s equipment, remove storage tank and remove all rubbish,
empty containers, and waste material from site.

SECTION 20-9. WELL DISCHARGES
Discharges generated during rehabilitation of the Madeline Well will be disposed
of to the on-site drain to the sanitary sewer located next to the eastern corner of the
onsite structure (Figure 3). Discharges will be via a temporary storage/settling tank
(+18,000 gallon capacity) to the sanitary sewer (Tasks 4 and 5). The sewer discharge
shall be continuously flow metered. Discharge to the sewer shall meet permit limit
of 3,000 parts per million of Total Suspended Solids. Disposal to the sewer will be
limited due to capacity restrictions at peak sewer discharge periods. Likely sewer
discharge restrictions include:
•
•
•
•

6 am - 9 am, discharge is limited to 50-100 gpm,
9 am - 11 am, discharge is limited to 150-200 gpm,
11 am - 4 pm, discharge is limited to 200-250 gpm, and
After 4 pm, discharge is limited to 150 gpm.
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Enough onsite storage capacity is required to ensure that rehabilitation operation
are not hindered by waiting for discharges to the sewer. In order to empty the
storage tank by the start of each day, fluid disposal can continue overnight under
gravity drainage into the onsite sanitary sewer. The District will be responsible for
obtaining a special sewer discharge permit from the Santa Cruz County Sanitation
District.
During aquifer testing (Task 7B), discharge water will be continuously flow
metered and routed by the Contractor to the on-site pump to waste connection that
is connected to a storm catch basin on the east side of the intersection of upper Mar
Vista Drive and Soquel Drive. The District will be responsible for operating all gate
valves. This discharge location is part of the Madeline Well’s permitted discharge
under the District’s General Permit for Discharges with Low Threat to Water
Quality (Appendix A). Monitoring as required under the permit will be conducted
by HydroMetrics Water Resources Inc.
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Sanitary Sewer

Figure 4: Madeline Well Site
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SECTION 20-10. SCHEDULE
The Contractor shall work consecutive 8-hour business days (from 8:00 a.m. to 5:00
p.m.) to complete work as rapidly as possible. Gravity drainage to the sewer may
continue overnight as necessary. It is anticipated that work could be completed
according to the following schedule:
Day

Task

Day 1

Establish On-Site Fluid Handling and Storage Facilities and
Bail Well (Tasks 1 and 2)

Day 2

Rehabilitate Well with Airburst® or equivalent (Task 3)

Day 3

Airlift "open-ended" (Task 4)

Day 4, 5 and 6

Zone Pump/Mechanical Development (Tasks 5)

Day 7

Video Well, Install Test Pump (Tasks 6 and 7)

Day 8

Perform Aquifer Test (Task 7)

Day 9

Remove Test Pump and Demobilize (Task 8)

If Contractor has an alternative schedule, it is to be included with the bid.
SECTION 20-11. SITE CONDITIONS
The Madeline Well site is shown on Figure 3. The site is terraced, with a slope from
north to south. There is adequate space for temporary tankage within the existing
fencing, along the southern site boundary. Lomita Court is a narrow street with an
11% grade. Fencing on either side of the gate can be removed temporarily to gain
easier access for trucks and equipment. If this fencing is removed, then the
Contractor shall provide temporary fencing to secure the site. The existing fencing
shall then be replaced and returned to its original condition after completion of the
work.
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APPENDIX A
General Permit for Discharges with Low Threat to Water Quality
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TECHNICAL SPECIFICATIONS FOR
PUMPING EQUIPMENT
MADELINE WELL REHABILITATION
AND PUMPING EQUIPMENT INSTALLATION
Soquel Creek Water District CWO 15-129
1.0 PROJECT REQUIREMENTS
1.1 GENERAL DESCRIPTION OF WORK. The Work to be performed is
generally described as:
After District confirmation of the equipment specifications after the District’s
Consultant evaluates the post-rehabilitation pump test data: provide
submittals on the pumping equipment; furnish and install a new well pump
and motor in Madeline Well; remove and dispose of stacked column piping at
both the Garnet Well site and Madeline Well site; and sufficiently disinfect
the well (resulting in passing bacteriological tests). The existing pumping
equipment has been removed from the well. The specifications for the
equipment will be verified approximately 2 weeks after the aquifer pump test
has been completed.
1.2 SCHEDULE. The work shall be performed such that the time that the
well is off-line is minimized. The Contractor shall work consecutive 8-hour
business days to complete work as rapidly as possible. It is anticipated that
work could be completed according to the schedule below. Day 1 begins when
the District provides confirmation of the equipment specifications).
Business
Days
Days 1-15

Task
Equipment submittals submitted to Owner

Days 16-31 District’s review of submittals
(Not sequentially after Day 8 but after Equipment has
Days 32 been purchased and delivered) Mobilize to site, install
and 35
pumping equipment per specifications, final
disinfection of well
2.0 GENERAL EQUIPMENT STIPULATIONS
2.1 SCOPE. When an equipment specification section in this Contract
references this section, the equipment shall conform to the general
June 2015
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stipulations set forth in this section, except as otherwise specified in other
sections.
2.2 COORDINATION. Contractor shall coordinate all details of the
equipment with other related parts of the Work, including verification that
all structures, piping, wiring, and equipment components are compatible.
Contractor shall be responsible for all structural and other alterations in the
Work required to accommodate equipment differing in dimensions or other
characteristics from that contemplated in the Specifications.
2.3 MANUFACTURER'S EXPERIENCE. Unless specifically named in the
Specifications, a manufacturer shall have furnished equipment of the type
and size specified which has been in successful operation for not less than the
past 5 years.
2.4 WORKMANSHIP AND MATERIALS. Contractor shall guarantee all
equipment against faulty or inadequate design, improper assembly or
erection, defective workmanship or materials, and leakage, breakage, or
other failure. Materials shall be suitable for service conditions.
All equipment shall be designed, fabricated, and assembled in accordance
with recognized and acceptable engineering and shop practice. Individual
parts shall be manufactured to standard sizes and thicknesses so that repair
parts, furnished at any time, can be installed in the field. Like parts of
duplicate units shall be interchangeable. Equipment shall not have been in
service at any time prior to delivery, except as required by tests.
Except where otherwise specified, structural and miscellaneous fabricated
steel used in equipment shall conform to AISC standards. All structural
members shall be designed for shock or vibratory loads. Unless otherwise
specified, all steel which will be submerged, all or in part, during normal
operation of the equipment shall be at least 1/4 inch thick. When dissimilar
metal components are used, consideration shall be given to prevention of
galvanic corrosion.
2.5 LUBRICATION. Lubricants of the types recommended by the equipment
manufacturer shall be provided in sufficient quantities to fill all lubricant
reservoirs. Lubricants for equipment where the lubricants may come in
contact with water before or during a potable water treatment process or
with potable water, shall be food grade lubricants. This includes lubricants
for equipment not normally in contact with water, but where accidental
leakage of the lubricants may contaminate the water.
2.6 PREPARATION FOR SHIPMENT. All equipment shall be suitably
packaged to facilitate handling and to protect against damage during transit
June 2015
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and storage. All equipment shall be boxed, crated, or otherwise completely
enclosed and protected during shipment, handling, and storage. All
equipment shall be protected from exposure to the elements and shall be kept
dry at all times.
Painted and coated surfaces shall be protected against impact, abrasion,
discoloration, and other damage. Painted and coated surfaces which are
damaged prior to acceptance of equipment shall be repainted to the
satisfaction of the Engineer.
Grease and lubricating oil shall be applied to all bearings and similar items.
2.7 SHIPPING. Complete packing lists and bills of material shall be
included with each shipment.
2.8 DELIVERY. Contractor shall bear the responsibility for delivery of
equipment, spare parts, and materials to the site and shall comply with the
requirements specified herein and shall provide required information
concerning the shipment and delivery of the materials specified. These
requirements also apply to any subsuppliers making direct shipments to the
Site.
Contractor shall, either directly or through contractual arrangements with
others, accept responsibility for the safe handling and protection of the
equipment and materials furnished before and after receipt at the port of
entry. Acceptance of the equipment shall be made after it is installed, tested,
placed in operation and found to comply with all the specified requirements.
All items shall be checked against packing lists immediately on delivery to
the site for damage and for shortages. Damage and shortages shall be
remedied with the minimum of delay.
Delivery of portions of the equipment in several individual shipments shall be
subject to review of Engineer before shipment. When permitted, all such
partial shipments shall be plainly marked to identify, to permit easy
accumulation, and to facilitate eventual installation.
2.9 STORAGE. Upon delivery, all equipment and materials shall
immediately be stored and protected until installed in the Work.
Stacked items shall be suitably protected from damage by spacers or load
distributing supports that are safely arranged. No metalwork (miscellaneous
steel shapes and reinforcing steel) shall be stored directly on the ground.
Pipe, fittings, and valves may be stored out of doors, but must be placed on
wooden blocking.
June 2015
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Pumps, motors, electrical equipment, and all equipment with antifriction or
sleeve bearings shall be stored in weather-tight structures maintained at a
temperature above 60°F [16°C]. Electrical equipment, controls, and
insulation shall be protected against moisture and water damage.
Equipment having moving parts, such as gears, bearings, and seals, shall be
stored fully lubricated with oil, grease, etc., unless otherwise instructed by
the manufacturer. Manufacturer's storage instructions shall be carefully
followed by Contractor.
Equipment and materials shall not show any pitting, rust, decay, or other
deleterious effects of storage when installed in the Work.
In addition to the protection specified for prolonged storage, the packaging of
spare units and spare parts shall be for export packing and shall be suitable
for long-term storage in a damp location. Each spare item shall be packed
separately and shall be completely identified on the outside of the container.
2.10 HANDLING. Stored items shall be laid out to facilitate their retrieval
for use in the Work. Care shall be taken when removing the equipment for
use to ensure the precise piece of equipment is removed and that it is handled
in a manner that does not damage the equipment.
During handling, carbon steel constructed material including chains, straps,
and forks on lifting equipment shall not directly contact any equipment or
material constructed of stainless steel. It shall be the Contractor’s
responsibility to correct any carbon steel contamination of stainless steel.
3.0 SUBMERSIBLE RAW WATER WELL PUMP AND MOTOR
3.1 SCOPE. This section covers one vertical, submersible pumping unit to be
installed in the existing Madeline raw water well. The pumping unit shall be
complete with submersible electric motor; bowl assemblies, check valve(s),
sounding tube(s), discharge column/riser pipes, electrical cables, and all other
appurtenances specified or otherwise required for proper operation. The
pump discharge surface plate and discharge elbow shall be reused.
3.2 GENERAL. Equipment furnished and installed under this section shall
be fabricated, assembled, erected, and placed in proper operating condition in
full conformity with drawings, specifications, engineering data, instructions,
and recommendations of the equipment manufacturer, unless exceptions are
noted by the Engineer. Hydraulic considerations and definition of terms
shall be as set forth in the Hydraulic Institute Standards.
June 2015
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3.2.01 General Equipment Stipulations. Unless otherwise specified, the
General Equipment Stipulations shall apply to all equipment furnished
under this section.
3.2.02 Power Supply. Power supply to equipment is 480 volts, 60 Hz, three
phase.
3.3 WARRANTY. All equipment furnished under this section shall be free
from defects in workmanship, design, and materials, and performance shall
be guaranteed for the entire warranty period. Any material or equipment
failing during the warranty period shall be repaired or replaced by the
manufacturer at no cost to the District.
In addition, the pump covered under this section shall be provided with a five
year limited warranty. The warranty shall cover against defects in
workmanship and material covering parts and labor. The warranty shall
begin on the date of substantial completion and shall cover 10,000 hours of
operation. The pump manufacturer shall pay the following share of the cost
of replacement parts and labor.
TIME AFTER SUBSTANTIAL COMPLETION
Months:
Hours:
Warranty:

0 – 24
0 – 4000
100%

25 – 39
4000 – 6500
50%

40 - 60
6500 - 10,000
25%

The pump manufacturer or local representative shall be notified in the event
of a problem. Cost for parts and labor purchased or performed without
notification and inspection by the manufacturer's local representative shall
not be covered by the warranty unless the requirements of this section are
not met.
3.4 LOCAL REPRESENTATION. The pump supplier shall have a local
representative with a permanent place of business within 750 miles of the
site and shall guarantee a maximum response time of 8 hours to have a
qualified employee report to the site upon notification by the District of an
emergency situation requiring such action.
3.5 SUBMITTALS. Complete fabrication, assembly, foundation, and
installation drawings, together with detailed specifications and data covering
materials, parts, devices, and accessories forming a part of the equipment
furnished, shall be submitted in accordance with the Submittals Procedures
section.
The data and specifications for each unit shall include, but shall not be
limited to, the following:
June 2015
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Pump
•
•
•
•
•
•
•

Name of manufacturer.
Type and model.
Rotative speed.
Net weight of pump and motor only.
Complete performance curves (full speed and reduced speed
conditions) showing capacity versus head, bhp,
NPSH required, and efficiency.
Data on shop painting.

Motors
•
•
•
•
•
•
•
•
•
•

Name of manufacturer.
Type and model.
Type of bearings and method of lubrication.
Rated size of motor, hp.
Temperature rating.
Full load rotative speed.
Net weight.
Efficiency at full load and rated pump condition.
Full load current.
Locked rotor current.

Complete Pumping Unit
• Max overall dimensions.
• Total weight (including riser pipe).
• Anchorage calculations and details signed and sealed by a CA
licensed Civil District Engineer.
3.6 SERVICE CONDITIONS. The submersible pumping unit shall pump
raw water and shall be installed in the existing Madeline raw water well.
The pumping unit shall be designed to operate as stand-alone unit and shall
be designed for continuous operation.
3.7 PERFORMANCE AND DESIGN REQUIREMENTS. Contractor shall
use the following parameters for bidding the project. The Engineer will
revise the duty points after the well is tested. Pumping unit shall be
designed for the following operating conditions and requirements:
Goulds 7-stage Model 6CHC or Approved Equal
Rated total head (ft)
June 2015
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Maximum capacity at rated head (gpm)

246

Shutoff Head (ft)

575

Max pump operating speed at rated head (rpm)

3600

Efficiency at Design Point

78 %

Nominal size of pump discharge (in)

6

Size (in) of bell reducer (pump discharge to pump riser)

6x5

Diameter of pump riser (in)

5

Column/riser length (ft)

440

For design and rating purposes, the water to be pumped shall be assumed to
have a temperature of 60° F. The rated performance of the pumping unit
shall include the losses in the discharge pipe, discharge elbow, and cable
losses.
Pump performance shall be stable and free from damaging cavitation,
vibration, and noise in the operating head range. The performance of the
pump shall be based on a radial running clearance between the bowl wearing
ring and the impeller of not less than 6 mils or 0.5 mil per inch of wearing
ring diameter, whichever is greater.
The pumping unit shall be designed so that maximum reverse rotation due to
reverse flow at rated head will not cause damage to any component.
3.8 MATERIALS.
The pump, motor, pipe and plumbing fittings shall be certified by an
independent ANSI-accredited third party, including, but not limited to, NSF
International, as being in compliance with Section 116875(g) of the California
Health and Safety Code.
Pump Bowls

Cast iron, ASTM A48.

Enclosed Impellers

Bronze, ASTM B584.

Pump Column

ASTM A53, Grade A Schedule 80
steel pipe, with threaded couplings.

Reducing Bell

Schedule 80 steel
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Inline Check Valve

Ductile iron or pump manufacturers
recommendation

Sound Tubing

PVC, 1-inch diameter

Strainer

304L Stainless steel.

Pump Motor Coupling

Stainless steel

Cable Clamps

Stainless steel

Conductor Guard

Stainless steel

Cable Seal Gland

Bronze

Anchor Bolts, Nuts and
Washers

Stainless steel

Thread Lubricant
Pipe Threads
Pump/Motor Coupling
Threads

Teflon paste-type thread sealer,
suitable for potable water service.
Jet-Lube "Nikal," John Crane "Thred
Gard Nickel," Never-Seez "Pure Nickel
Special," or Permatex "Nickel AntiSeize."

Epoxy Coating (In Lieu of a NSF Certified Pump)

June 2015

Primer (First Coat)

Ameron "Amerlock 400 High-Solids
Epoxy Coating," Carboline
"Carboguard 891," or Tnemec "Series
N140 Pota-Pox Plus."

Finish Coat

Ameron "Amerlock 400 High-Solids
Epoxy Coating," Carboline
"Carboguard 891," or Tnemec "Series
N140 Pota-Pox Plus."
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3.9 PUMP CONSTRUCTION.
3.9.01 Impellers and Bowls. Impellers shall be accurately machined and
dynamically balanced and securely locked on the pump shaft. Pump inlet
shaft shall be provided with an inlet strainer.
3.9.02 Wearing Rings. Renewable wearing rings shall be provided in the
bowls and on the impeller. The rings shall be positively locked in place so
they will not move or loosen during any condition of operation or handling,
including reverse rotation of the pump. Bowls shall be equipped with
wearing rings designed to maintain pump efficiency.
3.9.03 Pump Column/Riser. Column sections shall be so designed and
constructed that accurate alignment will be obtained when the column/riser
is assembled. The type of couplings shall be threaded. Three centralizers
shall be installed with the column pipe.
3.9.04 Sounding Tubes. Two sounding tubes (minimum 1-inch-diameter)
shall extend from the pump discharge surface plate to a point one foot above
the pump inlet fitting. The tubing shall be securely fastened to the pump
column/riser pipe by plastic or stainless steel bands at a minimum of 15-foot
intervals.
Contractor shall drill and de-burr one, ¼” hole in each stick of PVC sounding
tube.
The Contractor shall modify the pump discharge surface plate to accept the
sounding tubes.
3.9.05 Inline Check Valve. The Contractor shall supply and install multiple
inline check valves as specified by the pump manufacturer.
3.10 FABRICATION AND MANUFACTURE.
3.10.01 Painting. All iron and steel parts (other than steel riser pipe) which
will be in contact with pumped liquid or submerged after installation,
including the motor, interior/exterior of bowl assembly, the impeller, and the
discharge elbow, shall be shop cleaned in accordance with the coating
manufacturer's recommendations and painted with an ANSI/NSF 61 epoxy
coating system. The coating shall have a dry film thickness of at least
10 mils and shall consist of a prime (first) coat and one or more finish coats.
At least 1 quart of the finish coat material shall be furnished with each pump
for field touchup.
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3.10.02 Balance. All rotating parts shall be accurately machined and shall be
in as nearly perfect rotational balance as practicable. Excessive vibration
shall be sufficient cause for rejection of the equipment. The mass of the unit
and its distribution shall be such that resonance at normal operating speeds
is avoided. In any case, the unfiltered vibration displacement (peak-to-peak),
as measured at any point on the machine, shall not exceed 4 mils.
At any operating speed, the ratio of rotative speed to the critical speed of a
unit or its components shall be less than 0.8 or more than 1.3.
3.11 ELECTRIC MOTOR. The pumping unit shall be furnished with a
completely enclosed submersible motor suitable for continuous duty under
water and sized for the load conditions specified herein. The motor shall be
rated for 480 volts, 3-phase, 60 Hz. Motor service factor shall be 1.15.
The motor shall be designed to operate on a power system that may contain
up to 5 percent of harmonic distortion.
Submersible motors shall be water-filled and suitable for use in submersible
motors in potable water pumping applications. The water shall be
continuously circulated throughout the motor for cooling and rotor, stator,
and bearings. The motor shall have a pressure balancing system which shall
maintain a pressure balance between the internal and external fluids.
The pump shall be equipped with one or more multiconductor cable
assemblies for power and control. Each multiconductor assembly containing
power cables shall be provided with a separate grounding conductor. Each
cable assembly shall bear a permanently embossed code or legend indicating
the cable is suitable for submerged use. Cable sizing shall conform to NEC
requirements.
The motor shall be equipped with a double mechanical seal or similar type
premium seal which is designed to prevent contaminants from reaching the
interior of the motor. Mercury type seals will not be acceptable.
The motor shall incorporate downthrust bearings which are capable of
supporting the entire weight of all rotating components plus the hydraulic
thrust developed by the pump. The motor shall also have an upthrust
bearing with a load rating of at least equal to 25% of the downthrust rating.
3.12 POWER CABLE. The pump motor shall be furnished with a flatjacketed power cable. The power cable shall connect the motor terminals to a
junction box above the well surface plate for connection to the motor starter.
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The power cable shall comply with all applicable requirements of the NEC.
The cable shall be insulated to 600 volts ac with insulation suitable for
service connections. The cable shall be supported by suitable non-corrosive,
nonmagnetic means to prevent heavy loading on the cable connections in the
junction box.
Sufficient stainless steel cable clamps shall be provided to allow the cable to
be clamped to the column pipe at intervals not to exceed 15 feet.
The cable entry water seal shall include a strain relief and a grommet type
seal designed so that a specific fastener torque is not required to ensure a
watertight, submersible seal. The cable entry junction box and motor shall
be separated by a stator lead sealing gland or a terminal board. The junction
box shall isolate the motor interior from moisture gaining access through the
top of the stator housing.
3.13. SHOP TESTS. The pumping unit shall be tested at the factory for
capacity, power requirements, and efficiency at specified rated head, shutoff
head, operating head extremes, and at as many other points as necessary for
accurate performance curve plotting. All tests and test reports shall conform
to the requirements and recommendations of the Hydraulic Institute
Standards. Acceptance testing shall be Table 14.6.3.4 Grade 1U, with no
minus tolerance or margin allowed.
Five certified copies of a report covering each test shall be prepared by the
pump manufacturer and delivered to the District Engineer prior to the
shipment of the equipment from the factory. The report shall include data
and test information as stipulated in the Hydraulic Institute Standards,
copies of the test log originals, test reading to curve conversion equations,
and certified performance curves. The curves shall include head, bhp, pump
efficiency, and shop test NPSH available, plotted against capacity. The
curves shall be easily read and plotted to scales consistent with performance
requirements. All test points shall be clearly shown.
4.0 EXECUTION
4-1. INSTALLATION. The pumping unit shall be installed in accordance
with the Hydraulic Institute Standards and the manufacturer’s instructions,
and as specified herein.
All permanent equipment and material to be installed in the well shall be
disinfected just before installation in accordance with AWWA Standard
C654-13. This shall be done by spraying exposed areas with a solution
having a chlorine residual of not less than 200 ppm.
June 2015

Page 11 of 12

.....

Special care shall be taken to maintain alignment of pumping unit
components. No stresses shall be transmitted to the pump flanges. After
final alignment and bolting, connections to pumping equipment shall be
tested for applied piping stresses by loosening the flange bolts. If any
movement or opening of the joints is observed, piping shall be adjusted to
proper fit.
4.2 COLUMN PIPE DISPOSAL. Remove and dispose of used, stacked
column pipe from both the Garnet Well and Madeline Well sites.
Garnet Well is located at 4805 Garnet Street in Capitola. Nine, 20-foot
sticks, one 10 foot stick, and one 10-foot stick with attached pump of 8-inch
diameter column pipe is stacked at the Garnet Well site.
At the Madeline site, 22 sticks of 20-foot-long, 5-inch-diameter pipe is
stacked.
4.3 FINAL DISINFECTION. Final disinfection of the well after the
pumping equipment has been installed shall be performed in accordance with
AWWA Standard C654-13 and achieved using a chlorine solution of calcium
or sodium hypochlorite together with an NSF-61 certified chlorine enhancer
(such as Johnson NuWell 410). Chlorine shall be used in sufficient quantity
to achieve a 200 ppm chlorine dose. Pre-mix the solution in a tank starting
with adding the calcium or sodium hypochlorite. All mixing should be done
in a well-ventilated area. The chlorine solution pH shall be adjusted to 7.5 to
8.0 before introducing it into the well. Solution will be surged into the screen
with the well pump and/or circulated within the well casing and pump
column.
The District shall perform the post-disinfection flushing and bacteriological
testing.
The disinfection process shall be repeated by the Contractor until Districtcollected bacteriological tests confirm the absence of total coliforms.
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