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WELL CONSTRUCTION

CASING HAMMER TEST WELL
FIRST STAGE

TEST WELL

Production Well Design, LanD sunrace
Construction, and Development [ unrerromaTED canine

WATER TABLE
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CASING HAMMER TEST WELL Rotary Drilling Rig
SECOND STAGE
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Rotary Test Hole Reverse Rotary Rig and Mud Pit

Drilling Rig
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Drill Pipes

Drill Cuttings

Types of Casing

+Mild Steel
«+Copper-Bearing Steei

<«Cor-ten Steel

<+Stainless Steel
<Plastic

+Fiberglass
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Casing Joint Mill Slot Casing m
Rl

Wire-Wrapped Screen Louvers

Full-Flo Louvered Casing
TR

Common Casing Diameters for Supply Wells

Type of Well Diameter (inches)
Private Domestic Well 6-8

Irrigation and City Wells 12
14
16
18
20
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Formation and Gravel Pack

Sieve Analysis
Gravel Pack Design
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Well Gravel (Tacna) Water Well Development

+Repair damage formation around borehole
caused by drilling and construction

«+Remove fines from gravel pack and nearby
deposits

«+Avoid turbulent flow in limited areas near
perforations

«Increase specific capacity and well efficiency

«+Prevent sanding

+Obtain longer well life

Schematic Well Development

Water Well Development Techniques

+Bailing and Swabbing
«Airlifting
+Airlift Swabbing
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Double-Flanged Swab
= Land Subsidence in the Westlands Water District (1926-1972)

Schedule of Work Items for Supply Well

Well Efficiency
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WATER QUALITY TREATMENT

IRRIGATION SEMINAR SERIES

slide 1

Managing Water Quality
for
Irrigation

Deborah Miller

Deerpoint Group, Inc.
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Common Irrigation Managing Water Quality
Woater Quality Challenge # |
-~ Issues * Hard water

Defined as the presence of four common divalent
cations: Ca, Mg, Fe, Mn.

* Alkaline water
Defined as the presence of carbonates.

. pH

Calcium & Magnesium Carbonate
Scale & Deposits
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IRRIGATION SEMINAR SERIES
Calcium Carbonate
Scale

Problem Severity
Moderate

ganese.
small
precipitation.
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omplete scale removal.

Usually more expensive than preventative
maintenance.

IRRIGATION SEMINAR SERIES
Managing Water Quality
= Challenge #2

~High levels of iron & manga;lese.
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Managing Water Quality Challenge #3

¢ Bacteria

¢ Nuisa
B 1

nce Organisms

Poor Filter Performance

Plugged Emitters
L T #
o
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IRRIGATION SEMINAR SERIES

Managing Water Quality
Challenge #5

* How to add soil amendments and fertilizers
to the irrigation water without creating
additional precipitation ?

IRRIGATION SEMINAR SERIES

IRRIGATION SEMINAR SERIES

Thank you.

IRRIGATION SEMINAR SERIES
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WATER SOURGE PUMP DEMO

W e,

Presents....

The Agricultural Pumping Efficiency Program (APEP)

Helping California...
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APEP Funding and Organization...

O Funding through PG&E using the Public Purpose
Program Charge under auspices of California Public
Utilities Commission

O PG&E is Program Manager and has ultimate
responsibility

Q Center for Irrigation Technology- CIT (a part of
CSUFresno) for design and field implementation

0 CSU, Fresno Foundation is the sub-contracting entity
on behalf of CIT

2 ] == Conieror migaton Technotosy “

APEP Goals and Objectives...

U Overall Goal is ENERGY conservation- 20% of
the energy consumed in California is used
to move water.

U Objectives are:

1. Get efficient pumping systems (hardware) in the
field

2. Make sure that all systems are managed
correctly (maintain pumping efficiency and
minimize WATER use)

8 n '\2 e Centerfor Irrigation Technology “

APEP offers...

1. Subsidized pump
efficiency tests- always
start with getting a
pump test
B 25 to 75 HP- $150
m 75+ HP- $200

2. Incentives for pump
retrofit/ repair- any HP

3. Technical Assistance

4. Education

4 ) == e or imigation Teohnology “

APEP eligibility...

1. Eligible pumps...

O Agricultural pumps

U Municipal pumps

U Large Turf, Golf Courses, Parks, Recreational
U Tertiary treated waste water

2. Ineligible pumps- Primary and Secondary
treated waste water, industrial, change in
condition

5 n '\2 B’ Center for Irrigation Technology ”

1. Know how to specify an efficient pump...

O Not trying to make you into an engineer...

Put More

. 2 Power Through
the Pump!

€ n '\2 ammw  Centerfor Irrigation Technology “




CENTER FOR IRRIGATION TECHNOLOGY

OPE is a Combination of Efficiencies...

Q 1. Bowl Efficiency (the pump itself) is
only one aspect of Overall Pumping
Plant Efficiency- OPE

== QO Must also consider:
B 2 Transmission efficiency and
losses (shafts, bearings, pulleys,

The “Operating Condition” of a pump...

Q The combination of flow
and pressure is termed the

“Operating Condition”.

O Every pump has a
combination of flow and
pressure (lift or TDH) as it
operates...

8 m TR Centerfor imigation Technology “

'l etc.)
B 3. Driver efficiency or the
efficiency of the power source
e (motor, engine, etc.)
7 n 2_—; Center for Irrigation Technology “
What is Flow?

O Flow is the volume of
water pumped
measured in Gallons
per Minute or GPM

Q Flow can also be
measured in cubic
feet/second or CFS

E——
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Main components of TDH

O The main components for calculating Total
Dynamic Head are;
B The lift in feet from the water source
B The pressure required to properly operate the
irrigation system
B Accounting for friction losses (pressure losses)
because of pipes, turns, valves, etc.

10 m 2 ammw  Centerfor Irrigation Technology “

Diagram showing TDH components
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TDH example- Total Lift from the water source level (PWL) to the
field level + the pressure to operate the irrigation system
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The constant to convert psi to feet of head

O Every 2.31 feet of water
depth equals 1 psi. If
you dive into a -
swimming pool you
notice the pressure on
your ears increases the
deeper you go. Every
2.31 feet deeper you
dive increases the o

pressure by 1 psi ""lll:'
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The “Pump Performance Curve”...

O A pump can operate over a range of operating
conditions.

QO Pump manufacturers know this and produce “Pump
Performance Curves” for each pump.

O Performance curves show the different combinations
of flow and pressure (TDH) that a particular pump will
develop.

14 m JESES S Conterfor Imigation Technology “

Efficiency Isos Superimposed on the
curve...
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Example Results from a Well Rehabilitation Project in Selma, 20 hp

pump
Date of Test 12/5/2003 4/17/2004
Standing Level 55 59
Pumping Level 102 90
Flow Rate 303 630
Specific Yield 6.5 20.3
kWhrs per ac-ft 300 152
OPE 35% 61%
Cost per ac-ft $45.07 $22.86
Cost of Project $2702

[ == &)

Energy Cost Bottom Line Equation...

The “bottom line equation”:
$ per year = $ per kWh x kWh/AF x AF/yr

$ per kWh : Utility rate and operation
kWh/AF: TDH and OPE
AF/yr: Management factor,

combined with irrigation
system uniformity

=== =)

What is the role of the water well?

4 Regarding pump efficiency:
B Fluctuating pumping water levels affect the
OPE and change the kWh per acre-ft

U Regarding energy conservation:

B The closer to the surface the pumping water
level, the lower the potential cost per acre-foot
of water

== &
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How does well rehabilitation figure in?

kWh/AF = 1.024 x TDH/ OPE

U Reduce “TDH” (system pressure lowered; or,
pumping lift decreased)

Q Improve OPE (hardware, as discussed in
earlier sessions)

mem %

Conclusion:

O Decreasing a well’s drawdown can save energy,
increase flow rate, increase system pressure.

O APEP can therefore provide an incentive grant
(purchase energy) from a project that improves well
capacity and pump efficiency.

nes s

Guidelines for evaluating the well:

Check out these tips!

1) Comparison to other wells in the area
2) Historical data of the well/pump (testing)

3) Video camera inspection of well screen or
perforations

mems &

WET Lab Pump Display Demo

O 50 HP Vertical Turbine demo

U Same info on projected on screen that a pump
test gives you
B Flow
H TDH
B Energy in measured off meter

» Resulting OPE
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APEP 2009- 2011

O The Agricultural Pumping Efficiency Program has been extended

through 2011 as a PG&E Customer Energy Efficiency offering,
funded through the Public Purpose Programs Charge under the
auspices of the California Public Utilities Commission.
Information pertaining to APEP contained in the pamphlets and
brochures may be outdated. Please call APEP at
1.800.845.6038 or log on to www.pumpefficiency.org for current
information regarding eligibility, educational seminars, pump
tests and incentives for pump retrofits. Eligibility now extends to
agricultural, large turf, and municipal (including tertiary-treated
water) water pumping customers with PG&E electric or natural
gas accounts. Residential, commercial, industrial process,
primary sewage and secondary sewage pumps are ineligible.

| F—e = ép

Disclaimers as per CPUC...

Q California consumers are not obligated to purchase
any full fee service or other service not funded by this
program. This program is funded by California utility
ratepayers under the auspices of the California Public
Utilities Commission.

O Los consumidores en California no estan obligados a
comprar servicios completos o adicionales que no
esten cubiertos bajo este programa. Este programa
esta financiado por los usuarios de servicios publicos
en California bajo la jurisdiccion de la Comision de
Servicios Publicos de California.
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