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DEPARTMENT OF WATE LSOURCES

322 East Front Street = P.O. Box 83720 « Boise, idaho 83720.0088
Phone: (208)287-4800 « Fax: (208) 287-6700 » Web Site: www.idwr.idaheo.gov
COL. *BUTCH” GTTER
Governor

DAVID R TUTHILL, JR.
Director

March 7, 2008

Re: Order Requiring Measuring Devices and Head gates in Water District 74

Dear Water User,

The Idaho Department of Water Resources (IDWR or Department) has issued the
enclosed preliminary order requiring installation of measuring devices and control works for
certain diversions in Water District No. 74, Lemhi River and tributaries, prior to the 2008
irrigation season. Pursuant to Section 67-3243, Idaho Code, the preliminary order will become a
final order without further action of the Department unless a party petitions for reconsideration
or files an exception and/or brief as explained in the enclosed information sheet.

This order requires users receiving the order to submit plans for measuring devices and
control works to the Department on or before December 1, 2008. The order only applies to the
control and measurement of water at the head of the main canals, ditches, or points of diversions
from the Lemhi River listed in the order, not the points of re-diversion or laterals from those
main ditches. Please refer to the enclosed document “Minimum Acceptable Standards for Open
Channel and Closed Conduit Measuring Devices” for information on types of measuring devices
acceptable to IDWR. This document and other information on the topic is available on IDWR’s
Internet site at the following address:

hitp://www.idwr.idaho.gov/water/districts/water measurement.htm

If you have questions concerning this order, please contact the watermaster for Water
District 74, Rick Sager, or from IDWR, contact either Bob Foster, IDWR Salmon Field Office
(208-756-6644), or Tim Luke, IDWR Water Distribution, Boise (208-287-4959).

Respecttully,
A [ A

Tim Luke
Water Distribution

Enclosures:
Preliminary Order Requiring Controlling Works and Measuring Devices in Water District 74 (3 pages)
Explanatory Information to Accompany a Preliminary Order (2 pages)
IDWR Minimum Acceptable Siandards for Open Channel and Closed Conduit Measuring Devices (4 pages)

Cc:  Rick Sager, Watermaster, Water District 74
Bob Foster, [DWR, Salmon
IDWR Eastern Region




BEFORE THE DEPARTMENT OF WATER RESOURCES
OF THE

STATE OF IDAHO

IN THE MATTER OF REQUIRING MEASURING )
)
DEVICES AND CONTROLLING WORKS ON ) PRELIMINARY
) ORDER
CERTAIN DIVERSIONS FROM THE LEMHI RIVER )
)
IN WATER DISTRICT NO. 74 )
)

On January 08, 2008, the Idaho Department of Water Resources (IDWR) received a letter
from the Watermaster of Water District No. 74, the Lemhi River and tributaries, requesting
IDWR to require installation of measuring devices for certain diversions on the Lemhi River,
The watermaster stated in his January 8™ letter that he manually measures diversions in the
district using a current meter. The watermaster has developed stage-discharge rating tables for
diversions on the Lemhi River using the fixed staff gages that are installed on diversion fish
screens. A rating table relates the stage or water level of a ditch against the ditch flow or
discharge. The watermaster has determined that rating tables for many of the diversions on the
Lemhi River cannot be adequately maintained due to frequent staff gage shifts caused by moss
and algae, and/or changes in the physical conditions of the ditch due to ongoing ditch
maintenance or delivery of water to lateral ditches. The watermaster has prioritized a need for
installation of standard measuring devices on the following Lemhi River ditches or diversions:
L-1, L-2, L-8, L-8A, L-14, L-20, L-24, L-26, 1.-27, L-28, L-31A, L-34, 1L-37, L-39, L-40, L-43,
L-45A, L-45B, L-45D, L-51, L-51A, and L-52.

Section 42-701, Idaho Code, provides in pertinent part:

42-701. INSTALLATION AND MAINTENANCE OF CONTROLLING
WORKS AND MEASURING DEVICES BY WATER APPROPRIATORS -
PROCEDURE UPON FAILURE TO INSTALL AND MAINTAIN — MEASURING AND
REPORTING OF DIVERSIONS - PENALTY FOR FAILURE TO COMPLY — REPORT
FILING FEE.
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1. The appropriators or users of any public waters of the state of Idaho shall maintain to the
satisfaction of the director of the departmeni of water resources suitable headgates and
controlling works at the point where the water is diverted. EHach device shall be of such
construction that it can be locked and kept closed by the watermaster or other officer in charge,
and shall also be of such construction as to regulate the flow of water at the diversion point.
Each such appropriator shall construct and maintain, when required by the director of the
department of water resources, a rating flume or other measuring device at such point as is most
practical in such canal, ditch, welthead or pipeline for the purpose of assisting the watermaster or
department in determining the amount of water that may be diverted into said canal, ditch,
wellhead or pipeline from the stream, well or other source of public water. Plans for such
headgates, rating flumes or other measuring devices shall be approved by the depariment of
water resources.

3. Any appropriator or user of the public waters of the state of Idaho that neglects or refuses
to construct or maintain such headgates, controlling works, or measuring devices..., upon
receiving ten (10) days’ notice from the director of the department of water resources within
which to begin and diligently pursue to completion the construction or installation of the required
device or devices or to begin and diligently pursue to completion a remedy to such defects as
exist in accordance with said notice, then the director of the department of water resources may
order the duly qualified and acting watermaster of the water district to shut off and refuse to
deliver at the point of diversion, the water owned by such appropriator or user until the user does
construct and maintain such headgates, controlling works or measuring devices or remedy the
defects which exist or the director may take action pursuant to section 42-1701B, Idaho Code, to
enforce the requirement to construct, install or maintain such devices.

4. The appropriators or users of the public waters of the state of Idaho shall be given a
reasonable time within which to complete construction of such headgates, controlling works or
measuring devices, depending upon the size and extent thereof, when due diligence has been
used in the prosecution of such work.

ORDER

IT IS HEREBY ORDERED AS FOLLOWS:

1. Prior to diverting water during the 2009 irrigation season, the water right owners or water
users identified with each individual diversion listed in Attachment A of this order shall install a
measuring device and a functional, lockable controlling works of a type acceptable to the
Department. The controlling works and measuring device for each point of diversion listed on
Attachment A shall be installed at, or in reasonable proximity, to the point where water is

diverted from the Lemhi River.
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2. All water users diverting water from the Lemhi River at the pomis of diversion listed on
Attachment A must submit plans for measuring devices and controlling works to IDWR no later
than December I, 2008. Plans shall be reviewed by the Department to determine whether
proposed measuring devices and controlling works are of a type acceptable to the Department. If
measuring devices and/or controlling works are already in place, a written description shall be

submitted by December 1, 2008.

3. The watermaster shall shut off and refuse to deliver water to any diversion listed on
Attachment A that does not have an adequate measuring device and/or lockable conirolling

worls at any and all times during the 2009 irrigation season.

4‘_ !‘ J?
Dated this day of af Adcin , 2008,

Ea
ff

/’ g -

- Lfﬁmﬁ gf»%mm /
GARY SPACKMAN
ADMINISTRATOR
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EXPLANATORY INFORMATION
TO ACCOMPANY A
PRELIMINARY ORDER

(To be used in connection with actions when a hearing was not held)

(Required by Rule of Procedure 730.02)

The accompanying order or approved document is a "Preliminary Order" issued by the
department pursuant to section 67-5243, Idaho Code. it can and will become a final
order without further action of the Department of Water Resources {"department’) unless
a party petitions for reconsideration, files an exception and brief. or requests a hearing
as further described below:

PETITION FOR RECONSIDERATION

Any party may file a petition for reconsideration of a preliminary order with the
department within fourteen (14) days of the service date of this order. The department
will act on a petition for reconsideration within twenty-one (21) days of its receipt, or the
petition will be considered denied by operation of law. See Section 67-5243(3) Idaho
Code.

EXCEPTIONS AND BRIEFS

Within fourteen (14) days after (a) the service date of a preliminary order, (b) the service
date of a denial of a petition for reconsideration from this preliminary order, or (¢) the
failure within twenty-one (21} days to grant or deny a petition for reconsideration from
this preliminary order, any party may in writing support or take exceptions to any part of
a preliminary order and may file briefs in support of the party's position on any issue in
the proceeding with the Director. Otherwise, this preliminary order will become a final
order of the agency.

REQUEST FOR HEARING

Unless a right to a hearing before the Department or the Water Resource Board is
otherwise provided by statute, any person aggrieved by any final decision,
determination, order or action of the Director of the Department and who has not
previously been afforded an opportunity for a hearing on the matter may request a
hearing pursuant to section 42-1701A(3), Idaho Code. A written petition coniesting the
action of the Director and requesting a hearing shall be filed within fifteen (15) days after
receipt of the denial or conditional approval.

ORAL ARGUMENT

if the Director grants a petition to review the preliminary order, the Director shall allow alil
parties an opportunity to file briefs in support of or taking exceptions to the preliminary
order and may schedule oral argument in the matter before issuing a final order. If oral
arguments are to be heard, the Director will within a reasonable time period notify each
party of the place, date and hour for the argument of the case. Unless the Director
orders otherwise, all oral arguments will be heard in Boise, ldaho.
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CERTIFICATE OF SERVICE

All exceptions, briefs, requests for crai argument and any other matters filed with the
Director in connection with the preliminary order shall be served on all other parties to
the proceedings in accordance with {DAPA Rules 37.01.01302 and 37.01.01303 (Rules
of Procedure 302 and 303).

FINAL ORDER

The Director will issue a final order within fifty-six (56) days of receipt of the written
briefs, oral argument or response to briefs, whichever is later, unless waived by the
parties or for good cause shown. The Director may remand the matter for further
evidentiary hearings if further factual development of the record is necessary before
issuing a final order. The depariment will serve a copy of the final order on all parties of
record.

Section 67-5246(5), Idaho Code, provides as follows:
Unless a different date is stated in a final order, the order is effective
fourteen (14) days after its issuance if a party has not filed a petition for
reconsideration. [If a party has filed a petition for reconsideration with the
agency head, the final order becomes effective when:

(a) the petition for reconsideration is disposed of; or

(b) the petition is deemed denied hecause the agency
head did not dispose of the petition within twenty-one (21) days.

APPEAL OF FINAL ORDER TO DISTRICT COURT

Pursuant to sections 67-5270 and 67-5272, Idaho Code, if this preliminary order
becomes final, any party aggrieved by the final order or orders previously issued in this
case may appeal the final order and all previously issued orders in this case to district
court by filing a petition in the district court of the county in which:

i. A hearing was held,

fi. The final agency action was taken,

fii. The party seeking review of the order resides, or

W, The real property or personal property that was the subject of the agency
action is located.

The appeal must be filed within twenty-eight (28) days of this preliminary order becoming

final. See section 67-5273, |daho Code. The filing of an appeal to district court does not
itself stay the effectiveness or enforcement of the order under appeal.
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ROBERT BARNINGHAM
10 BEEHIVE LN
SALMON ID 83467

CONRAD VITZTHUM
12 RED ROCK STAGE ROAD
SALMON [D 83467

WILLIAM NEAL
13 S BAKER ROAD
SALMON ID 83467

ALLAN PROBST
1748 LEMHI [ 83465 ROAD
SALMON {D 83467

SPIRO DASKALOS
1853 BOGEY WAY
HENDERSON NV 89104

SAM PIAZZA

C/O SUE DICKENS

206 COURTHOUSE DRIVE
SALMON ID 83467

CHESTER & JAY BOWMAN
24 BOWMAN LANE
SALMON ID 83467

JOHN HAYES
2843 TONGASS, #2
KETGHIKAN AK 99901

CID HAYDEN
33 DIVERSION LANE
SALMON ID 83467

GREG PAINTER
37 ANTELOPE DRIVE
SALMON [D 83467

ATTACHMENT A

LARRY WADE
104 WARPATH
SALMON iD 83467

LEE MELTON
12708 VULTEE AVE
DOWNEY CA 90242

DON WADE
1538 HWY 28
SALMON D 83467

MIKE DAVIS
18 S BAKER ROAD
SALMON ID 83467

DEAN STOKES
19 N BARRACKS LANE
SALMON iD 83467

MAE MILLER
210 LEMH! ID 83465 RD
SALMON ID 83467

AMERICAN RIVER TOURING
ASSN

24000 CASALOMA RD
GROVELAND CA 95321

THOMAS KEEGAN
29 NIGHTHAWK LANE
SALMON ID 83467

NANCY LICHNER
33 LEMHI ID 83465 ROAD
SALMON ID 83467

JAMES MOUNT
379 W 200 N
BLACKFOOT ID 83221-5403

MICKEY VERBECK
108 LOMBARD
SALMON 1D 83467

DANIEL TONSMEIRE
129 N BAYHORSE DR
EASTPOINT FL 32328

SPIRO DASKALOS
15660 FOOTHILLS VILLAGE DR
HENDERSON NV 89104

SPIRO DASKALGS
1852 BOGEY WAY
HENDERSON NV 89104

MYRLE LEACH
2051 S 1800 E
GOODING D 83330

TIMOTHY LELO
2339 LEMHI ID 83465 ROAD
TENDOY ID 83468

BUTCH TAYLOR
27 N BAKER ROAD
SALMON iD 83467

CLARENCE R SOLAAS
3 § BAKER ROAD
SALMON 1D 83467

BRENT WILCOX
3644 BROKEN FEATHER DR
NORCO CA 92860

BILL HUDSON
4105 SHATTO LANE
BOISE 1D 83703




DON OLSON
479 LEMHI D 83465 ROAD
SALMON 1D 83467

DEE M KEIRNES
523 MAIN STREET
SALMON 1D 83467

ROCKIE WALKER
569 HWY 28
SALMON ID 83467

SUZIE RAYMOND
631 LEMHI ID 83465 ROAD
SALMON D 83467

GEORGE BLODGETT
701 IMPERIAL DRIVE 3C
SALMON ID 83467

JAMES E HAWLEY
877 HWY 28
SALMON ID 83467

DEAN STOKES
9 QUINTON LANE
SALMON ID 83467

ROSS GODDARD
PO BOX 11
TENDOY 1D 83468

LYNN A HERBST
P O BOX 21
TENDOY ID 83468

CHAD LEWIS
PO BOX 2334
SALMON ID 83467

ATTACHMENT A

DICK MINER
500 CONFEDERATE DRIVE
SALMON ID 83467

RICK PRUETT
545 HWY 28
SALMON 1D 83467

EVERETT MARTONEN
617 N ST CHARLES
SALMON 1D 83467

DALE JOLLEY

C/O BOYD STOKES

646 LEMHI ID 83465 ROAD
SALMON D 83467

JOHN M CASPER
8 S BAKER ROAD
SALMON (D 83467

MICHAEL NOONER
885 HWY 28
SALMON iD 83467

BITTERROOT RANCH
C/O W RANKIN

PO BOX 10

TENDOY 1D 83468

FAR NIENTE RANCH
PO BOX 135
HOLT CA 95234

CONNIE MARTIN

PO BOX 2251

SALMON ID 83467

SHINER RANCHES. INC
PO BOX 26
ILEMHI ID 83465

A RAND ROBISON
503 N 4000 E
RIGBY ID 83442

ROGER HENRY
5665 S 5TH WEST
IDAHO FALLS 1D 83404

LEMHI SANITATION
618 N 5T CHARLES
SALMON ID 83467

VERNE SANTOS
651 LEMHI ID 83465 ROAD
SALMON D 83467

MELVIN W ANDREWS
809 JEFFERSON ST.
SALMON ID 83467

QUINTON SNOOK
9 QUINTON LANE
SALMON ID 83467

CLARK JORDAN
PO BOX 1015
SALMON |D 83467

SHIRLEY CADMAN
PO BOX 20
TENDOY 1D 83468

DEE R HOLLAND
PO BOX 23
TENDOY 1D 83468

ROBERT AMONSON
PO BOX 31
LEMHI ID 83465




WINFRED DUDLEY
C/O JACK ALFORD
PO BOX 37
TENDOY ID 83468

JUNE OR WHIT MCKINNEY
PO BOX 39
LEMHI 1D 83465

GLYNN BACKUS
PO BOX 5138
ETNAWY 83118

TRAVIS SCOTT
PO BOX 6655
KETCHUM 1D 83340

JOE BISHOP
PO BOX 71
TENDOY ID 83468

GREG TORLAI
PO BOX 135
HOLT CA 95234

KENNEY CREEK RANCH
PO BOX 101
TENDOY ID 83468

ATTACHMENT A

LEMB! CATTLE OWNERS ASS0C

CIC JACK ALVORD
PO BOX 37
TENDOY 1D 83468

GEORGE L SHOUP
PO BOX 48
TENDOY ID 83468

JEROME L EASTMAN
PO BOX 57
TENDOY ID 83468

BILL LOUDY
PO BOX 68
TENDOY ID 83468

TIM CRAIG
PO BOX 81291
FAIBANKS AK 99708

GARY GRAHAM
PO BOX 1541
SALMON 1D 83467

JUNE PLAYFAIR
PO BOX 38
LEMRI ID 83465

MCFARLAND LIVESTOCK CO INC
PO BOX 50
LEMRIID 83465

R J SMITH
PO BOX 65
TENDOY ID 83468

ANDREW KNIGHT
PO BOX 71
LEMHI ID 83465

LYNN BOYD
PO BOX 1152
SALMON ID 83467

ROBERT GLENNEY
PO BOX 434
SALMON ID 83467




STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES (IDWR)

MINIMUM ACCEPTABLE STANDARDS FOR
OPEN CHANNEL AND CLOSED CONDUIT
MEASURING DEVICES

The source and means of diversion of water, whether surface or ground water, generally
determines the measurement and reporting process. Surface water sources such as streams,
springs and waste channels are normally diverted into open channels (ditches or canals), but
closed conduits (pipes or culverts) are also used. Ground water is usually diverted into pipes
{which may also discharge into open channels).

Measuring devices are required at or near the point of diversion from the public water source.
OPEN CHANNEL

SURFACE WATER DIVERSIONS

I. Flow Measurement

The following discussion is applicable only to diversions from surface water sources.
Measurement of a ground water diversion with an open channel measuring device must be pre-
approved by the Department.

A. Standard Open Channel Measuring Devices
Standard weirs, flumes and submerged orifices are pre-calibrated devices commonly used for
measuring water in open channels. The installation of one of these devices provides a fixed
relationship between the stage and flow.

Various size weirs, flumes and submerged orifices are available and each type and size has a
separate rating, or relationship between head and flow. Standard designs and information
about installation and use of different measuring devices, including rating tables, can be
provided by the department. All open channel flow diversions should be measured using one
of the following standard open channel flow measuring devices commonly used in Idaho:

contracted rectangular weir e (rapezoidal flume

suppressed rectangular weir e submerged rectangular orifice

Cipolletti weir e constant head orifice

90 degree V-notch weir e ramped broad crested weir (or ramped flume)
Parshall flume

Construction and installation of these devices should follow published guidelines. Addional
information is available on the IDWR Internet site at the addresses below. Additional references
are available upon request.

http://www.idwr.idaho.gov/water/disiricts/water measurement.htm
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Figure i. Generalized profile of a standard sharp-crested weir.
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Figure 3. Parshall Flume.

Figure 4. Ramped Flume.




B. Non-standard open channel devices: Rated Structures or Rated Sections
IDWR may authorize the use of non-standard devices and rated sections provided the device
or section 15 rated or calibrated against a set of flow measurements using an acceptable open
channel current meter or a standard portable measuring device. Further restrictions and
requirements are available from the Department upon request.

C. Closed Conduit Measuring Devices
Refer to the Ground Water measuring section for installation, accuracy, and calibration
standards of closed conduit measuring devices.

GROUND WATER DIVERSIONS

Ground water diverters have the option of installing a flowmeter, or using power records to
estimate water withdrawals. Information regarding the use of power records will follow this
discussion of flowmeters.

I Flow Measurement

There are many flowmeters on the market, with costs ranging from several hundred dollars to
several thousand dollars. In general, the higher priced meters are more accurate and require
less maintenance. Most meters on the market have an acceptable accuracy rating for
IDWR’s guidelines. However, some types and designs are much more prone to maintenance
problems. Moving parts tend to wear when sand or silt is present, and moss often plugs
small orifices and slows moving parts. No single flowmeter is best for every situation. We
recommend that you visit with qualified dealers and discuss your needs with them.

A, Minimum Standards
The following are minimum standards for closed conduit flowmeters:

- Minimum manufacturers’ design accuracy of +/- 2 percent of reading

« Installed accuracy of at least +/- 10 percent of reading

« Meter must be calibrated with an independent, secondary measuring device when
installed, and at least once every four years thereafter. In many cases, IDWR or the
water district will perform this calibration,

» Must read instantaneous flow or be capable of flow rate calculation

» Must record total volume

« Non-volatile memory (power outage does not zero volume reading)

Sufficient digits to assure “roll-over” 1o zero does not occur within 2 years

» Volume reading cannot be “reset” to zero

Installed to manufacturers’ specifications

Meter manufacturers typically specify that a meter must be located in a section of straight
pipe at least 10 pipe diameters downstream and 5 pipe diameters upstream of any valves,
bends, contractions, or other interferences which will distort the flow pattern. However,
some types of meters will produce acceptable results when installed in shorter sections of




straight pipe. For example, af least one electro-magnetic flowmeter provides excellent
measurement accuracy with only 5 lengths of straight pipe upstream from the meter.

Each manufacturer should provide the installation specifications for its meters. These
specifications must be adhered to in order to achieve the accuracy required for the water
measurement program. Again, we stress the importance of visiting with a qualified dealer
and discussing your specific needs with them.

B. Types of Measuring Devices for Closed Conduits

Types Pipe Sizes Maintenance Required | Relative Purchase
Price

Low to high. Sand

Differential Head
g wears on sharp
e Orifice d d particles
e Venturi small to large cdges, and part low to medium

can plug small

e Annubar )
nnu orifices and tubes.

Typically moderate
to high. Often
problematic when
exposed to sand or
moss. Some cannot
measure low
velocities

Force Velocity
e Turbine
e Propeller small to large
o Impeller

low to medium

Low. Typically
non-invasive with

Ultrasonic small to large . high
no moving parts to
wear
small to medium
. Low. Few orno
(about 12 to 14 inch . _
Vortex . . moving parts to .
maximum pipe high
diameter weat.
small to medium Low. No movin_g
. (about 12 to 14 inch parts. Can pro.v1de
Electro-Magnetic maximum pibe good results with high
diametel; P shorter lengths of
straight pipe.




Power Records
An alternative to installing flowmeters is the use of power records and other information
to estimate the annual diversion from a pump. This method, which we call the Power
Consumption Coefficient (PCC) method, utilizes information obtained from the pumping
plant while running at or near full capacity. Two parameters are measured while the
pump is operating: flow rate and input power. With this information, one can calculate
the number of kilowati-hours required to pump one acre foot of water. This number is
unique to each well and pumping plant due to the physical attributes of the system.

To determine the rate of flow, a portable measuring device, such as an ultrasonic non-
invasive meter or a differential head device, can be used. Simultaneous with the flow
measurement, power is measured using the utility’s kilowatt-hour meter. A qualified

individual with the necessary equipment will be required to perform these measurements.

With the power consumption coefficient, an annual volume of water pumped can be
calculated from the total annual kilowatt-hours of energy consumed by the pumping
plant. The total power usage for each pumping plant will be supplied to the Department
by electric utilities.

Some complex systems cannot use this method due to the potential for large errors. See
the discussion on page 35 to see if this method can be used.

Because systems wear and water levels change, it is necessary to occasionally verify the
flow to power ratio. Therefore, the power consumption coefficient must be re-calibrated
at least once every four years.

Can power records be used to estimate my diversion?

Only irrigation water users may use power records to estimate their diversion because the
utilities will only provide consumption information for irrigation uses. If you are not an
irrigation user, but want to use power records, you must propose a method of reporting your
power consumption data.

Owners of surface water diversions must have a flow measuring device in most cases. The
alternate method of estimating water withdrawals with power records cannot be used unless
you pump from a public water source and can show the Department that it will yield reliable
results (case by case determination).

Owners of ground water diversions can either install a totalizing flowmeter or ask the
Department to use power records to estimate withdrawals. If the pump discharges to an open
channel, an open channel measuring device can be employed to measure the water diverted if
the device and a method of tracking hours of operation are pre-approved by the Department,
Flow meters which register only instantaneous flow rate are not acceptable unless the water
user can demonstrate a reliable method of tracking the number of hours the pump operates




through the season {the flow measuring device must then be read and flow rate recorded at
least once per week).

Estimating total water diversion from power records requires the derivation of a relationship
between power demand and flow. Flow rate and power demand must be measured
simultaneously to determine the number of kilowatt hours needed to pump an acre foot of
water. This relationship, called a power consumption coefficient, is applied to the year end
power records (o determine the total acre feet diverted.

The total water diverted can be accurately estimated if the system configuration or operation
is not complex. Unfortunately, power records will not always yield acceptable results, and it
will be necessary to install a flowmeter. Flowmeters must be installed if any of the
following conditions exist:

» The well flows (artesian) so that water can be diverted when the pump is off.

« The energy consumption meter that records power used by the pump also records power
used by other devices not integral to the irrigation system. For example, if the meter also
records power used by a home, shop, cellar, etc., a flowmeter must be installed because
power used by the pump cannot be isolated from the other devices. However, if the meter
also records power used by center pivots, booster pumps, or other devices which operate
when the main pump operates, the alternate method may be acceptable.

« The energy consumption meter records the power used by more than one well pump. Ifa
deep well pump which discharges to an open pond or ditch and a relift pump are both
connected to the same electrical meter, the discharge from the well pump can be measured,
and a time clock can be installed to record the total number of hours of pump operation
which can be multiplied by the flow rate to determine the total volume of water diverted.

. The energy supplied to the pump cannot be accurately and reliably measured. For
example, most diesel and propane driven pumps do not have provisions to measure the fuel
used by the engine. These will be reviewed on a case-by-case basis.

« The flow rate from the pump varies significantly due to changes in demand or operation.
For example, pumps that discharge into a pressurized system some times and then open
discharge at other times, or pumps that supply multiple pivots, would likely have flow rates
that change drastically. These changes would alter the flow to power ratio, causing
inaccurate estimates of diversions. The alternate method of estimating water withdrawals
with power records may only be used if the water user can propose an acceptable method
of tracking these changes in operation.

» Changing water levels cause the flow or operating pressures to vary significantly over the
irrigation season.




