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Preface

Proper water distribution under Idaho water law and the appropriation system is the primary goal
and responsibility of all Idaho watermastddsily water distribution, record keeping,

measurement a@ngeneral water district management can be a challgvigde the difficulty

associated with these tasks depends upon the size and complexity of the individual water district,
most of the principles and concepts involved are common to all disTifetgpupose of this

handbook therefore is to provide a quick reference when questions arise concerning water
districts, and to provide all watermasters with the basic information needed to deliver water and
manage a water district.

This handbook is divided intgeveral sections involving different aspects of water delivery and
water district managemeriiach section, while not all inclusive, is intended to stand alone and
provide information when questions are raised concerning water districts and watedunzeser
Further information and assistance may be obtained by contacting any one of the Idaho
Department of Water Resources offices listed on the following page.

Last updated 070/2013



Contact Information & Regional Locations

Email

For general comments and questions, erfidiWRinfo@idwr.idaho.gov

Email a specific employee by using their first name, adding a dot, followed by their last name.
Example: George Washington = george.waglbn@idwr.idaho.gov

How Are We Doing?
We welcome feedback! Please email us with your suggestions and concerns.
1 IDWRinfo@idwr.idaho.gov

State Office
IDWR operates multiple offices around the state to ¢
you.
Our State Office is located on the corner of Broadw - 0
0 oo
®

IDAHO | *
WATER
CENTER

Avenue and Front Street in the Idaho Water Center

building on the 6th floor, on the outskirts of downtow e,
Boise and just a few blocks east of the Ada County £ a@
-'.ilﬁ,

Z

Courthouse. é:g

Parking is located undernéahe building. 1st hour is
free, $1.00 per hour after first hour and $10 maximu
per day.

<= FRONT 5T

Dam & Barke
Law Cffces
(1] State Office

The Idaho Water Center
322 East Front Street
PO Box 83720 MYRTLE mmis
Boise, Idaho 83720098
Phone(208) 2874800 JS

Fax:(208) 2876700

Regional Offices

We have divided the state into four regions to better serve the public. Each region has a full serv
regional office where you can receive assistance with wadeagement and adjudication matters.

| Winca Parking Lot
AVEA

(2 Western Regional Office (2 Northern Regional Office

2735 Airport Way 7600 Mineral Drive, Suite 100

Boise, ID 83705082 Coeur d'Alene, ID 83813763 o

Phone(208) 3342190 Phone(208) 7622800

Fax:(208) 3342348 Fax:(208) 7622819 I

o Southern Regional Office (5] Eastern Regional Office

1341 Fillmore Street, Suite 200 900 North Skyline Drive, Suite A

Twin Falls, ID 833013380 Idaho Falls, ID 83404718

Phone(208) 7363033 Phone(208)5257161 o

Fax:(208) 7363037 Fax:(208) 5257177 o o
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SECTION 1.- IDAHO WATER DISTRICTS

Section 42604 of the Idaho Code requires the director of the Idaho Department of Water
Resources (IDWRio create state water districts for public streams or water supplies for which
priorities of appropriation have been adjudicated by the colthiesdirector also has authority to
revise the boundaries of existing districts, combine two or more disamadgr abolish districts
if such action is necessary to properly administer water uses.

There are over 100 water districts in Idaltmre than 80 of these districts are currently active
Districts vary in both geographical size and number of water.UBeesstate's largest district,
District 01, covers most of the Upper Snake River basin above Milner Dam and includes
numerous streams and tributaries with thousands of individual water Tisersmaller districts
may include only one tributary steam with more than a half dozen users.

SECTION 2.- DEFINITIONS

Acre-Foot (AF) is a unit commonly used for measuring the volume of water; equal to the
guantity of water required to cover one acre to a depth of one foot and equal to 43,560 cubic feet
of 325,851gallons.

Appropriation Doctrine is the system of water law adopted by most Western Stdtedasic
principles of the appropriation doctrine are: (1) that a private right to use water can be acquired
only by diverting the water and applying it to a biesial use; (2) the first in time of beneficial

use is the first in right and the right is maintained only by use.

Aquifer is a stratum or zone below the surface of the earth capable of producing water as from a
well.

Beneficial Useis one or more of theecognized uses of water including but not limited to
irrigation, domestic, municipal, commercial, recreation, hydropower, stockwatering and fish
propagation uses for which permits to appropriate water can be.isstestrial use includes
manufacturingmining and processing uses of water.

Consumptive Uses the amount of water transpired in the process of plant growth plus the water
evaporated from the soil and foliage in the area occupied by the growing plant.

Cubic Feetper Second (CFS)s a unit usd to express a rate of flow of wat@ne cfs is equal
to 50mi n anchesbor 448.8 gallons per minute.

CFSi Day or 241 Hour Second Feets a flow rate expressed in terms of one day or 24 hours
Example, a continuous diversion of 2 cfs over a@sdwould equal 40 2Aour second feet.

Commingleis any act by where water from one source is mixed or mingled with water from
another source.



Department or IDWR means the ldaho Department of Water Resources.
Director means the Director of the Idaho Department of Water Resources.

Diversion is the structure through which water is removed from a water sduatgo refers to
the act of removing water for a specific purpdseliversion structure, particularly on a el
channel, may also include a check structure in the channel.

Exchangeis a broad term used to describe several different water diversion and distribution
scenarioslt is often used to describe situations where water is diverted under one sourge with
valid water right and injected and commingled with water in another source, ditch or natural
channel in exchange for diverting an equal amount of water at a different location from the same
ditch or channel containing the commingled waatample, a usadiverts water from a river to

a canal at point A and then by means of a well, injects ground water into the river at point B
which is 5 miles downstream from Point Where water is injected at the upstream point and
diverted downstream, stream flow lessif any, should be evaluatétkchange is also used to
describe situations where two or more valid water rights are swappeexample, user A with

well A and ground water right #1 irrigates land dradf mile above where user B diverts right

#2. Thestream channel between A and B's land experiences losses and A's well is situated close
enough to B's land that it can be used to irrigate B's lander exchange user A agrees to divert

B's surface water right to A's land in exchange for allowing ugeriBigate his land with A's

ground water well and right.

Expansionis the diversion and/or use of more water than originally allowed by a water right
measured by either rate or voluniée application of water to a tract of land larger than the
originaltract is presumed to be an expansion.

Gaging Stationis a site on a stream, canal, lake or reservoir where systematic observations of
stage and discharge are made.

Ground Water is water that occupies all the voids within a geologic stratum and ocatss in
natural condition below land surfadss defined by Idaho law, ground water is all water under
the surface of the ground, whatever may be the geological structure in which it is standing or
moving.

Head s the relative difference in the elevationsaafter surfaces.

Headgateor Headworks are structures which are constructed to control or regulate the flow of
water in a ditch or canal.

Hydrograph is a plot of stage or discharge as a function of time.

Lateral Ditch is a ditch that supplies water twd or more userd ateral ditches normally divert
water from a main canal or ditch which has its heading from a river or natural stream channel.



Licenseis the certificate issued by the director in accordance with Secti@gd@%2adaho Code,
confirming tre extent of diversion and beneficial use of water that has been made in
conformance with the permit conditions.

Measuring Deviceis a generally accepted structure or apparatus used to determine a rate of flow
or volume of waterExamples are weirs, meteaad flumes.

Mi n e r 6 @) Isa eahable unit used to express a rate of flow of water in the Western
United Statesin Idaho, a miner's inch is equal to 1/50 of a cubic foot per second (cfs), or 0.02
cfs. One miner's inch is the duty of water, or hendard allocated flow, for each acre of
irrigated land.

Natural Flow is that portion of the total flow in a stream channel which does not include storage
water released from a reservoir or water from other sources, such as groundwater pumped from a
well and injected into a stream, or surface water transferred to the stream from another basin
Sources of natural flow may include tributary streams, springs, return flows from irrigated fields

or ditches, and underground flow or groundwater which seepthiatstream channel.

Period of Uselis the time period each year during which water under a given right may be
beneficially used in compliance with terms of the water right.

Permit or Water Right Permit is the water right document issued by the Director authorizing
the construction of diversion facilities and commencement of use of unappropriated public water
of the state.

Place of Us¢POU) is the location where water is usdthe place of use underdbo water
rights is given by legal descriptions, or 40 acre quayterter section or Government lot land
descriptions.

Point of Diversion (POD) is the location at which water is physically diverted by manmade
works from the source of watd?oints of dversions are identified by legal descriptions in Idaho
water rights.

Public Water, as defined by Idaho law, is all the waters of the state when flowing in their
natural channels, including the waters ofratural springs and lakes and ground water.

Priority or Priority of Appropriation or Priority Date is the date of appropriation established
in the development of a water right.

Re-diversion as a general term is used to describe the location of any secondary point of
diversion under a water rigtiExample, consider a storage reservoir on Creek A where storage
water is released to Creek A and diverted downstream at Caridiétprimary point of

diversion for a water right with a storage reservoir on Creek A is the impounding dam across
Creek A, whilethe point of rediversion is Canal #Re-diversion as used in an exchange, is the
location where a quantity of water is diverted from source B after an equal quantity of water was
diverted from source A and injected into source B.



Reservoiris a lake opond in which water is collected and controlled for some beneficial use.

Stored Wateris water that is diverted to and retained within a reseprosuant ta water right
that describes storage as a beneficial Wsger may be diverted to and storadhireservoir
located either within the stream channel or off of the stream chditine.water ighen released
for some beneficial us& may be referred to &tored Flow.

Sourceis the water body at the point of diversi@ixamples are Salmon River, Squaw Rree
spring, ground water, etc.

Unappropriated Water is the public water of the state of Idaho in streams, rivers, lakes, springs
or ground water in excess of that necessary to satisfy prior rights including minimum stream
flows and rights established bya

Water District (WD) is a district organized in accordance with the provisions of chapter 6, title
42, Idaho Code. The Director of the Idaho Department of Water Resources (IDWR) creates
water districts in order to distribute water rights from naturaéwsources in accordance with

water right priority dates. Water distribution in water districts is accomplished by watermasters
who are elected annually by district water users. Watermasters are supervised by the Director of
IDWR.

Watermaster is the persn elected or appointed pursuant to Chapter 6, Title 42, Idaho Code, to
distribute water in the order of priority to those water users entitled to its use.

Water Useris a person, corporation, association, firm, governmental agency or other entity who
is entitled to divert and beneficially use water.

SECTION 3.- WATERMASTER ELECTION, APPOINTMENT AND REMOVAL

Watermasters in Idaho are employed by the state but are elected and compensated directly
by water users within water district&ater districts arereated by the Director of IDWR pursuant
to Section 42604, Idaho CodeA water district may be created only after the priorities of
appropriation of the water rights have been adjudicated by a court of law.

The watermaster is elected at an annual ngeefithe water users which is usually held on the first
Monday in March of each yearhe users also have the option of holding the meeting on any
convenient day between the second Monday in January and the third Monday inTdarch
schedule the meeting @day other than the first Monday in March, the water users must adopt a
resolution at the annual meeting setting the revised day as the annual meet{Sgdéda

42-605(2), Idaho Code).

At the beginning of each annual water meeting, the water maestsfirst choose a meeting

chairman and meeting secretary and should determine the manner and method of electing the
watermasterThe meeting chairman or secretary from the preceding year should call the meeting
to order and preside over the election @eting officersPrior to the election of a watermaster,

the water users must agree on the compensation to be paid to the watermaster and any



watermaster assistants for that year or irrigation se&xing the watermaster compensation at
an annuaimeeting is generally accomplished when considering the water district budget.

Votes cast in the election of a watermaster and in connection with other water district matters
may be by majority vote of the water users present at the annual meetingouel@ssnore

users request the alternative voting method identified in Secti®@3@), Idaho Codmaybe

used when considering one or more matters at the me€healternative voting procedure is

based upon assessments for delivery of stored andhhtduv water Under this alternative

procedure, each user with a valid right or rights is entitled to a number of votes equal to the
average annual dollar amount assessed for the user's right or rights for the previous five years, or
lesser number of yesthe rights have been asses¥éten voting by majority, a corporation or

water delivery organization, such as an irrigation district or canal company etc., is considered

one person and limited to one vo@¥oxy votes are not allowed in a water disteleiction in the
absence of the water right owner, except that in the absence of the owner a right may be voted by
another person present who has the use of the right for the ensuing season, such as a tenant,
lessor or contract purchaser.

In the event a dirict does not hold a meeting or cannot agree on a watermaster, the Director of
IDWR may appoint a watermaster and set a budget for the operation of the district if requested
by one or more water users.

Before a watermaster can take office and actualhgrol the delivery of water, the following
requirements must be met:

a) He or she must take an oath of office before an officer authorized to administer oaths,
usually a notary public, and then file the oath with the department (Sect@db420),
Idaho Cale)This statute waamendedn 2011 to remove the requirement for filing an
oath when a watermaster is reelected in consecutive years.

b) He or she must be "called on" bge or more water users stating the need for water
delivery and control. This step is not needed if the watermaster is authorized to serve
year round by an adopted resolution.

The term of service for the watermaster begins with the need to deliver water as @altined

and continues until the necessity for delivery ofev@eases or until the 1st day of November,
whichever is earliefThe water users may, by resolution at any annual meeting, make the
watermaster's job yeaoundor for a set term during each yg&ection 42608(4), Idaho Code)
The Director of IDWR mayxtend the watermaster's term of service in any year upon receiving
a petition for extension from one or more water right holders in the district (Sect@08{),

Idaho Code).

The Director is responsible to provide direction for water distributionnaidrmaster
supervisionHe has made department staff available to provide technical assistance and advice to
the watermaster in connection with water distribution.

Legal assistance is also available to the watermaster through the Attorney General®Offic
matters that require the services of an attariiis assistance is important, since the statutes
require that in a water district in which an adjudicated water right is being sought, the



watermaster be named as a defendant in a supplemental atippdaction As a defendant, the
watermaster has the opportunity to provide input to the decision concerning the water right
claimed.

Section 42605(6) of the Idaho Code provides for the selection of a water district advisory
committee by the water useasany annual meetinghe advisory committee consists of

members of the water district who serve as advisors to the director or watermaster on matters
pertaining to water distributiohe committee may be authorized to carry out policies set forth

in resolutions adopted by users at an annual meeting or special mAatedyisory committee

may also provide some continuity in the operation of a district since the same watermaster is not
always reelected In several water districts, the Idaho Water &tgse Board has given the

advisory committee authority to administer the rental of stored w&itere it is common for

advisory committees to meet periodically throughout the season, and because these committees
are considered governing bodies which cakerecommendations to the Director, IDWR
recommends that all advisory committee meetings comply with Idaho open meeting laws.

The watermaster may employ assistants to deliver water but such employment and any
compensation must be approved by the watersuat the annual meeting (Sectior6is(3),

Idaho Code)in the case of emergency and upon approval of the director of IDWR, the
watermaster may employ assistants in addition to those approved at the annual eetieg
assistants are entitled to thearse salary or compensation as provided to assistants in the adopted
budget If a budget has not been adopted or no consideration was made for assistants, then the
director of IDWR may set the compensation and require payment in the same manner as
providedfor the watermasteAssistants must take the same oath of office as the watermaster
(Section 42609, Idaho Code).

The director of IDWR may remove watermasters who are not properly performing their duties
(Section 42605(9), Idaho CodeBefore taking sut action, the director must receive at least one
written complaint from a valid water right holder within the district and must investigate the
complaint(s) and hold a hearing with other users in the didfrectvatermaster is removed, the
director mayappoint a new watermaster to fulfill the unexpired term.

The following page provides a checklist of items to be completed and/or considered at each
annual water district meetingfter each meeting, the district secretary is required to forward a
certified copy of the meeting minutes and all adopted resolutions to the Deparfiment

watermaster or secretary must also file a certified copy of the adopted budget with the
DepartmentSaid copies of the minutes, resolutions and adopted budget are usuaitytbent
appropriate Department regional offitethe water district is a district in which the county

assesses and collects water district assessments, a certified copy of the adopted budget must also
be sent to the appropriate county or counties in kvthie district is locatedn addition to filing

copies of the minutes, resolutions and adopted budget to the Department, the watermaster's oath
of office (unless the watermaster from the previous year is reelauiest)also be filed with the
Department bfore the director can officially appoint the watermadigon appointment, the
watermaster is covered under the state group surety bond for actions taken within the authorized
scope of dutiesA person who has been elected but has not yet been appasniedermaster is

not authorized to act as watermaster.



ANNUAL WATER DISTRICT MEETING CHECKLIST

1 Call meeting to order
Call to order made by meeting chairman or secretary from preceding year's meeting (if preceding
year's secretarand chairman are not present, then call to order may be made by the
watermaster or an IDWR representative).

1 Selection of new meeting chairman and secretary *

Reading of last year's minutes by secretary, and approval
Recommend reading or review of yearsl financial statement.

= =4

Determine method of voting
Refer to section 4805(4) of Idaho Code if voting by alternative method.

Fix compensation to be paid watermaster and assistants
Also fix compensation of water district treasurer and secretargaéssary.

=A = = =4

9 Discussion and adoption of budget for ensuing year

Adoption of resolutions
Adopt resolutions pertaining to collection of budget and other matters.

= =4

i Election of watermaster

Election of water district treasurer **
Elect treasurer if require@see explanation below).

=a =

1 Election of advisory committee for ensuing year
1 Discussion of other items of business

1 Settime and place for next year's meeting

1 Adjournment of meeting by chairman

* |t is the duty of the meeting secretary to record the miafeéhe meeting; to prepare and file certified copies of
meeting minutes, adopted budget and resolutions to the Department and appropriate auditor of the county or
counties in which the district is located (to be done immediately or within a few daythefteeeting); to receive a

copy of the proposed budget for the ensuing irrigation season, to be filed by the watermaster at least thirty (30) days
prior to the annual meeting, and to see that his proposed budget is properly presented at the anrqualimeeetin
secretary may perform a number of other related duties as requested by the district.

** For districts in which the county treasurer no longer collects and disburses district fees, or for districts which
have adopted resolutions which remove thentpérom collecting and disbursing fees, a district treasurer must be
elected. The treasurer is responsible for collection and disbursement of fees related to delivery of water. The
treasurer must also prepare a financial statement at the end of eaahd/éikr such statement with the Department.
In districts which have annual budgets of $7,500 or less, the users may adopt a resolution which authorizes the
watermaster to serve as the water district treasurer.



SECTION 3.1 INSERT MEMOS



SECTION 4.- WATERMASTER DUTIES

The primary function of the watermaster is to distribute water to those entitled ta its use
This activity requires knowledge of the amount of water available in the source and the relative
priorities of the waterights among user§he amount of water to be delivered is generally
expressed in terms of a rate of flow (cubic feet per second or cfs) under Idaho law.

Watermasters are also often responsible for distribution of storage Vidign the owners of a
reservoir seek to use a natural channel within the boundaries of a water district for the delivery of
stored water, the watermaster is authorized to deliver the stored water to those entitled tbats use
watermaster has not been appointed for therwigttict, the Director is authorized to appoint a
special deputy to deliver the stored walleimost cases, the cost of delivering stored water is the
same as for delivering natural flow rights (Sectiof882, Idaho Code).

Each watermaster should haveopy of the original court decree(s), and subsequent decrees if any,
which contains all of the adjudicated or decreed rights within the water distagtportant that

the watermaster become familiar with the decree or decrees within the distedhey often

contain special language or conditions relative to individual rights or groups of Tigatdecree

may provide general conditions about the period of use, water measurement requirements and
distribution of water.

Prior to the distributin of any water, the watermaster must have a list of all water rights within the
water district This list should include all of the decreed rights plus any licensed rights or permits in
the district, which may have been authorized by IDWMie IDWR can preide each district or
watermaster with a listing or copies of all pdetreed rightsThe watermaster's delivery list should

be arranged according to priority dates and should at least include a water right number (consistent
with the Department's numbeg system), type of water right, present name of water right holder,
source of water, period of use, the rate of flow or diversion allowed under each right and the
location of the point of diversion of each rightlist of water rights in the district ctaining this
information can be provided by IDWR and updated as necessary. Claims and investigations made as
part of the ongoing Snake River Basin Adjudication (SRBA) may often be helpful in updating
watermaster list&Eventually, the final court decree @ecrees from the SRBA will supersede most

of the existing water right decrees in Idaho.

SECTION 5.- WATER RIGHT TERMINOLOGY AND DISCUSSION

Water rights are generally categorized as decreed, statutory, or beneficial use (constitutional)
rights.

A stautory right is perfected using the procedures described in the Idaho Code (sttetédaho
Code provides that a water right may be initiated by filing an application for permit to appropriate
the public waters of the statépon approval of an appétion, the department issues a permit

which authorizes the permit holder to construct diversion works and to apply the water to a
beneficial use.



Upon completion of the diversion and application of the water to a beneficial use, the permit
holder is requied to file a proof of beneficial use form with the departméhé department then
examines the system to determine the extent of the beneficial use being made of the water
Examinations may also be conducted by certified water right examiners who have bee
appointed by the departmeAiffter the examination, the department issues a license of water
right to the permit holdeiThe priority of the right established using this procedure is generally
the date the application to appropriate the water was filed.

Uses of ground water initiated on or after March 23, 1963, must be represented by a permit or
license to be validJses of surface water initiated on or after May 20, 1971, must also be
represented by a permit or license to be valitese dates are coromly referred to as

"mandatory permit" dates.

An exception to the mandatory permit filing date for a ground water source is for domestic use or
stockwater use where the daily amount diverted does not exceed 13,000 gallons Aeotiiey
exception is apground water use where the diversion rate does not exceed 042 &80

gallons per dayAn exception to the surface water mandatory filing date is for stock drinking
directly from a natural stream.

A beneficial use right, as the name suggesta,right which has been established merely by the
diversion and beneficial use of water. Water right filings, if any, associated with these rights are
in the form of a "Claim to a Water RighiThe priority associated with these rights is the date the
water was first applied to a beneficial use which ultimately must be confirmed in a court
proceedingBeneficial use rights may only be valid if the priority date precedes the "mandatory
permit" dates described above.

The term "decreed right" means a rightigh has been determined in a court of law, usually
through an adjudication of water rights or claiffise basis for a decreed right may originally
have been a beneficial use right, permit or license.

The point of diversion, place of use, nature of usgeoiod of use of an existing water right may
be changed by filing an application for transfer with the departrSeich applications can be
approved by the department if the original right is not enlarged, if there is no injury to other
water users, ithe change is in the local public interest, and if the change is consistent with
conservation of water resources in ldaW@termaster review and comments are required for
any transfer involving a water right or use within a water district.

During times 6 scarcity, the watermaster can deliver water to rights represented by a permit,
license or decree according to their respective priorleseficial use rights or claims will be
shut off during such regulation because the validity of such rights mstabdéi determined by the
courts regardless of the date of priority claimed for the beneficial use right.
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SECTION 6.- HEADGATES, CONTROLLING WORKS AND MEASURING DEVICES

In order to insure accurate deliveries of water, the water asersquired to install and
maintain measuring devices in close proximity to their diversion wdHesy are also required to
install a headgate or similar control device on their diversion works which may be set and locked by
the watermastem hese instdtions are required in most decrees and are conditions of most water
appropriation permits and licenses issued by the department in water digsatisns 42701
through 42703, Idaho Code discuss the installation and maintenance of headgates andgneasu
devices for appropriation of public waters.

If measuring devices and headgates are not installed on the diversions, the Director of IDWR has
authority to order the installation of the devices and headgates if needed by the watermaster to
properly disribute water The watermaster does not have authority to actually order the installation
or repair of headgates and measuring devides watermaster should advise IDWR of the need for
measuring devices and/or controlling worldpon advising IDWR, theapartment can then work

with the watermaster in issuing the appropriate order.

The water user has the responsibility for installing and maintaining measuring devices and
headgates in satisfactory conditidine cost of installation and maintenance of éhstguctures is

also borne by the water uséhe watermaster may refuse to deliver water if a headgate and/or
measuring device is not installed or is not properly installed and maintained, provided that the user
has been given some reasonable time inacomply with any order of the department

The setting of a headgate while the watermaster is in charge can only be properly changed by the
watermaster or at the watermaster's direclithe watermaster may lock headgates or controlling

works to insue that they remain shut or are properly e watermaster may post a notice at any
headgate or diversion structure which notifies the user that the diversion has been regulated and that
any person who changes or tampers with a headgate may be changedwgdemeanor under

Idaho law (Sections 18303 through 18305, and 4802, Idaho Code)hese notices may be

obtained from IDWR.

When delivering or regulating water among various users, most watermasters will often need to
determine stream discharge,the amount of water available at a particular point on the stream
This can be done by either current metering the stream or by installing some type of measuring
device Costs of measuring discharge or installing measuring devices in the natural ohange
streams within the district are the responsibility of the district and will be apportioned among all of
the users within the district.

In the case of a storage reservoir which impounds water on a natural channel, the person or
organization usinghe reservoir is required by law to place and maintain a measuring device
above the reservoir (Section-422, Idaho Code Although not required by law, the Department
usually requires that some means of measurement be placed and maintained belowtie rese
This may include a measuring device or stream gaging station and would be applicable whether
the storage water was released into either a natural channel or somead®@ohannel such as a
canal ditch or pipelineThe purpose of these requiremerstsa account for reservoir inflows and
outflows, and to quantify storage water apart from the natural flow of a channel.
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SECTION 7.- FLOW MEASUREMENT

The watermaster's job of distributing streamflow requiresvledgeof discharge
diverted from the stream by each water user as well as the flow in the stream.

A. MEASURING DISCHARGE IN OPEN CHANNELS:

Discharge is expressed as:

Q=VA

where Q = discharge (cubiteetper second)
V = velocity (feet per second)

A = crosssectional area (squafeet)

Discharge in an open channel may be determine
either by measuring velocity and area directly or
by using a precalibrated device, such as a weir or
flume, installed in thehannel Direct velocity
measurement in an open channel is accomplishe
using a current meter consisting of a set of rotatir
cups or a propeller driven by the curreRotation
of the meter produces a click for each revolution
(or fifth revolution) in hadphones worn by the
operator, or a reading on a counter devide rate
of revolution in revolutions per second is then
related to flow velocity at the position the meter ig
held in the curreniMost meters can be equipped
with devices that convert rewdglons directly to
velocity and display velocity in feet per secoBg
measuring velocity at a series of creggtions of
known area across the stream, the total flow can
determinedForms for taking field note
measurements are available from the depent
AppendixB of this manual contains additional
information about current metering, including an
example field measurement form and a blank fiel
measurement form.

12
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1. Gaging Stations

A series of discharge and corresponding stage or depth measwat@mheasurement site can

be plotted to produce a stadischarge relationship or rating curdéne rating curve in turn can

be used to determine discharge by simply knowing the .s&gge can be obtained by

observation of a fixed staff gage or it mag continuously recorded by any of several types of
stage recorder4\ rating curve generally becomes more accurate when moreditaparge
measurements are plotte?ince stage can be affected by sedimentation, algae or moss, it is
important to condudtagedischarge measurements at different times throughout theRggar
example, since moss may be more prevalent later in the irrigation season, the same discharge in
April and August may not correspond to the same gage héigistis called a gage shiff there

is suspicion that channel conditions alter the gage height, then a discharge measurement should
be conducted and a shift applied to the rating curve.
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Figure 7.2: Typical stage discharge curve for unlined canal.
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Many streams, rivers and large canals within Idaho have gaging stations which are maintained by
the United States Geological Survey (USG3)ese stations are generally equipped with staff

gages and continuous stage recorde®rsatermaster can observetgage height or recorder and

refer to USGS rating tables to determine discharge for that particular time. &eatpyar stream
discharge measurements are taken at these stations to maintain rating curves or tables and to
determine gage shift®ependingon their location, watermasters can often utilize existing USGS
gaging stations for determining the available natural flow of the stream and proper distribution of
water according to water right priority dates.

Many of the existing USGS stream gagingietes are funded under cooperative agreements
between the USGS, IDWR and the local water distdatler these usual agreements, the USGS
provides onéhalf of the funding while the remaining chalf is split between IDWR and the
water district Some statins are sponsored jointly by just the USGS and IDWiRIing new
stations under the cooperative program is dependent upon availability of matching funds from
the USGS and IDWR.

2. Measuring Devices

Standard weirs, flumes and submerged orificeperealibrated devices commonly used for
measuring water in open channdlke installation of one of these devices provides a fixed
relationship between the stage and flow, thus avoiding the need for current meter measurements
For rivers and creeks, & generally not feasible to install these devices because of the wide

range of flows encountereSuch devices are therefore more typically found in canals or ditches.

Weirs are generally the most economical
devicedo install and maintainThey

consist of an opening in a bulkhead with Heod = =<1 = T==
a sharpcrested edgeélhe depth of water =L
above the bottom of the edge, or the weir  ppy qep-~-—----

crest, is called the headleasurement of channel =5="""""_"

the head can be related to discharge using
appropriate tabke The stream of water
which springs out from the weir crest is
referred to as the napgeroper weir Figure 7.3: Profile of standard weir

operation requires free flow over the weir

blade and an air space around the nappe as

shown in figure 7.3If the water level downstream from the crest &elow the nappe rises

above the crest then the flow through the weir may be considered subnidrigaday or may

not affect the discharge rate to a measurable degree, but dependable measurements should not be
expected in this range (Bureau of Reclamgti®84, p. 9)Standard weirs most commonly used

in Idaho include Cippoletti, rectangular anaetch weirs (fig 7.4).
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to 4 vertical

Rectangular Wair Cipolietti Weir

90° Notch Weir

Figure 7.4: lllustration of three standard weirs

A flume is a device having a constricted section, or throat, between an upstreargytw
section and downstream diverging sectidischarge is determined by measuring the depth of
water at a proper location in the flume and then referring to appropriate taledard flumes
commonly used in Idaho include Parshall and trapezdiagialels Flumes are used where the

channel has relatively little slope and the water cannot be backed up significantly as it must be
when a weir is installed.
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Figure 7.5: Parshall flume
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A standarcsubmerged orifice is any fixed
dimension opening in a vertical bulkhead
where both the upstream and downstrear
water surface is above the openimge
difference in head or depth of water
between the upstream and downstream
surfaces must be obtained toetetine
dischargeLike flumes, submerged
orifices are better suited for flatter grade
channels where weisnnotbe installed.

Another measuring device which has bee

successfully used in Idaho and is gaining Figure 7.6: Profile of standard submerged orifice

broader acceptance is the ramped broad

crested weir (RBCW/)This device is sometimes referred to as a ramped flinleRBCW

works well in larger canals and may be more economical than other measurement structures
Like standard weirs, the RBCW requires only a single upstream depth measuement
discharge determinatioA particular advantage of the RBCW is that it passes floating debris
and sediment welA computer program has been developed for use in designing the RBCW to
fit a given channel configuratiokVith the program, data entry sbme basic channel
measurements taken in the field generatdsu#isdimensions and a rating tabkurther
information about this device and program may be obtained from IDWR or the University of

Idaho Kimberly Research and Extension Center.
Figure 7.7: Schematic view of ramped broad crested weir.

Various size weirs, flumes and submerged orifices are available and each type and size has a
separate rating, or relationship between headland Standard designs and information about
installation and use of different measuring devices, including rating tables, can be provided by
the departmenReferences cited in this handbook contain discharge tables and should be
reviewed for further irdrmation.
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B. MEASURING DISCHARGE IN CLOSED CONDUITS:

Many Idaho water users now use pressurized sprinkler irrigation systems. This
conversion has created a need to measure discharge in pipes or closed irrigation systems. IDWR
has adopted the use otetromagnetic and ultrsonic flow metering as the minimum standard
for measuring water in closed conduits.

1. Closed Conduit Measuring Devices

In-line flow sensor meters are the most commonly used devices for measuring flow in a pipe.
These meters are usually installed in a horizontal pipe near the source or pump. It is similar to an
open channel current meter whereby the water is measurdatdiging an average velocity
moving through the section of pipe. Since the cg®sgional area of the pipe is constant, the
dynamic variable of velocity is obtained using a sensor to detect changes in this variable. These
changes have a proportional catinat is used to determine discharge across a variety of flows.
Many intline sensor meters are equipped with two registers, one which displays instantaneous
discharge, usually in gallons per minute or cubic feet per second, and one which displays volume
in gallons or acreet. If the instantaneous register is difficult to read, rate of flow can be
determined by recording the volume over a specific length of time, then dividing the volume by
time. These meters usually have a liquid crystal display (L<0Dijar to the display on a
calculator and most have the ability to change measurement units based on the preference by the
end user. There are a variety ofime meter makes and models that have been approved by
IDWR for use in closed conduit measuremgsee link below for a list of approved meters) that
include ultrasonic and electromagnetic technology.
http://www.idwr.idaho.gov/\WaterManagement@térMeasurement/PDFs/Approved_flow_meter
list.pdf. Flow meters on the approved list can be purchased through local dealers and some
meters are stocked for sale through local irrigation/sprinkler dealers.

Ultra -Sonics

Ultrasonic metering technology has been used successfully for over five decades and is
recognized as an econonaipproach to =
measurement of larger diameter piping. Ultrasonig
meters utilize ultrasonic signal transduc@ensors) g
which measure flow that can be clamped either off =&}
the outside or inside (often referred to a wetted | uProcessor
transducer) the pipe wall. The ultrasonic meters q 2EEHONCs  1x/Rx
be permanent or portable and can provide quick
measurements without shutting down the flovhia
pipe. Additionally these meters can be used on a
wide range of pipe siz
in diameter. These meters are also equipped witl
LCD monitors, which display both instantaneous
flow and cumulative volume measurements based drusers preference of flow units. IDWR
has used ultrasonic meters for over 20 years and conducted successful measurements-using ultra
sonic on pipes up to 960 i n di ansenicdaw. | DWR

'Semov Rack

arge

inside Utrasonic
Fig 7.8 Transit Time Ultrasonic
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metering technology be usedompabi cati ons with pipe greater th
installations.

The benefits of ultrasonic include the Aatrusive nature of the meter with highly repeatable

and accurate (generally better than 5%) flow measurement with little to no nagoge Ultra

sonic flow metering technology does have some drawbacks that include piping conditions (pipe
needs to be relatively clean and smooth on both outside and inside walls), does not measure
water with entrained air (often looks milky) or solidsdaequires longer straight runs of pipe to
properly install for highest accuracy.

Electromagnetic (Mag meters)

Electromagnetic flow meters were first uset
in the early 1950s. Electromagnetic flowters
provide highly accurate measurements in a wide
variety of applications. The meter is often
associated with industrial and municipal fluid
measurement including potable and wastewater
applications. A mag meter is typically installed as
part of the gping system and with an open flow
tube design will not obstruct flow. The meter
operates on the principle of a conductive fluid
moving through a fAmagnf
pipe pick up the change in the magnetic field due to
the conductive fluid mang through it, this change  Fig 7.9 Mag meter cut away of the
is proportional to the water velocity. Each water flow tube only
particle that moves through the flow tube adds to
better define the overall average velocity in the pipe. Due to the principidwaftion and the
sensors detecting each caootlve fluid particle within this meter, mag meters can be installed in
shorter section of pipe and still maintain high levels of accuracy. Additionally because mag
meters can be installed in shorter sections of pipe this technology provides a ctiseeffec
approach to retrofitting flow meters into existing irrigation systems generally without adtlition
plumbing modifications. These meters are two parts with the flow tube/sensors and a processing
unit that displays rate of flow and volume on a LCDecéntly IDWR adopted the magnetic
technol ogy as the standard for installation o

hsors |

Benefits of a good mag meter include very high and reliable accuracy numbers (generally better
than +1%), mag meters do not have mgvparts that wear and increase the probability of poor
measurements, can be installed in a wide variety of applications and environments including
shorter straight run piping requirements and will pass debris in surface water applications. Mag
meters ddhave items that might limit the use which include; will not measure water with
entrained air, will require a power source (mag meters are made in both AC and DC powered
options), are diameter dependent, and will require the pipe to be cut for instalfahermeter.

Manufacturers usually have specific recommendations regarding placement and installation.

| DWRGO6s approval of fl ow met é¢heseécomameraadtionat i on do
when installing meters. For example, ultrasonic flaeter sensor manufacturers require straight
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and unobstructed pipe at least ten pipe diameters upstream and five pipe diameters downstream
of the device.

Further information about the different types of closed conduit measuring devices may be
obtained fronone or more of the references listed in this handbook.

2. Alternative Methods for Measuring/Estimating Discharge in Closed Conduits

When a closed system is not fitted with a meter, total discharge may be estimated using one of
several methods describbdlow. These methods should only be used on an interim basis until
an adequate measuring device can be installed.

The simplest method is to fill a one to five gallon bucket with a sprinkler nozzle and record the
length of time the bucket fillglividing the number of gallons by the time of fill will produce a

flow rate for that sprinkler heatf.this measurememtannotbe made, nozzle discharge can be
determined by knowing the size of the nozzle and measuring the nozzle pressure with a pressure
gauge attached to a pitot tube. Note that many systems will often have nozzles of varying size.
The size of a given nozzle can be determined by inserting the shank end of a drill bit into the
nozzle opening. Tables are available showing discharge for partimezle sizes and pressures.

Due to friction losses and elevation changes, sprinkler head pressures vary depending on location
within the system. For this reason, it is necessary to obtain an average nozzle discharge or
pressure measurement. This cambee by taking several measurements at different locations,

or if the field is fairly level, by taking one measurement-timed the way down a lateral where

the average operating pressure is usually found. The average rate multiplied by the total number
of nozzles will provide a good estimate of total discharge.

A third method of estimating discharge is by using the horsepower equation. This method can be
used where there is a motorized pump which lifts water from a stream or canal into a pressurized
sydem as shown in figure J0. The equation can be used to estimate discharge at different

points in the system.
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Figure 710: lllustration of system and total dynamic head for an irrigation system.

0.7 HP 8.81
For discharge in cfs, the horse powequation is: Q=
h+ (2.31x p)
Where: Q = discharge in cfs
HP= motor horsepower (obtained from pump motor
specification/nameplate)
h = vertical distance from water source to pump [static suction lift +
vertical distance from pump to sprinkler (statischarge head)]
p = Pressure (pressure measured at sprinkler head, measured in pounds per
square inch, or psi.
1psi=2.311t)

and 0.7 (or 70%) is the assumed efficiency of the motor,
and 8.81 and 2.31 are conversion factors in the equation

Example: Motor horsepower = 25 HP
Static suction lift = 15 ft
Static discharge head at first nozzle = 25 ft
Pressure at nozzle = 35 psi

0.7 (25) 8.81 154.2
Q= = — = 1.28¢cfs
40 + (2.31x 35) 120.9
Note in this example, that friction losses on the inlet side of the pump and down to the first
nozzle have been omitted. Obtaining such losse®re difficult and time consuming. In many

field applications and for purpose of simplicity in this examfvietion losses are ignored. This
will result in the discharge being overestimated.

Another example of the horsepower equation is to consider only the operating pressure and
discharge at the pump (see figure 7.10.) Pump pressures in many closedrirggstems

generally range between 40 and 80 psi. If a pressure gauge is installed in the pipeline just below
the pump, pressure may be determined by reading the gauge. If a gauge is not installed or is
inoperative, pressure near the pump can be estirbgtettasuring the pressure at thetfirs
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sprinkler nozzle and the vertical height or elevation between this nozzle and the pump. From the
above example, pressure at the first nozzle is 35 psi while the elevation change between this
nozzle and the pump is 25 Since 1 psi = 2.31 ft., pressure at the pump should be about 10 psi
greater than at the first nozzle. Note that discharge in the example below is about the same as
discharge determined in the first example above.

Figure 7.1: Pump and static suction lift in
closed irrigation system.

Example: Motor horsepower = 25 HP
Static suction lift (h) = 15 ft
Pressure at pump (p) = 45 psi

0.7 (25) 8.81 154.2

Q = 1.30 cfs

15 + (2.31x 45) 119.0

Nozzle Discharge in Gallons Per Minute
Nozzle Diameter in Inches*

p.S.i. 3/32 1/8 9/64 5/32 11/64 3/16 13/64
20 1.17 2.09 2.65 3.26 3.92 4.69 5.51
25 1.31 2.34 2.96 3.64 4.38 5.25 6.16
30 1.44 2.56 3.26 4.01 4.38 575 6.80
35 1.55 2.77 3.50 4.31 5.18 6.21 7.30
40 1.66 2.96 3.74 4.61 5.54 6.64 7.80
45 1.76 3.13 3.99 4.91 591 7.03 8.30
50 1.85 3.30 4.18 5.15 6.19 7.41 8.71
55 1.94 3.46 4.37 5.39 6.48 7.77 9.12
60 2.03 3.62 4.50 5.65 6.80 8.12 9.56
65 2.11 3.77 4.76 5.87 7.06 8.45 9.92
70 2.19 3.91 4.96 6.10 7.34 8.78 10.32
75 2.27 4.05 512 6.30 7.58 9.08 10.66
80 2.35 4.18 5.29 6.52 7.84 9.39 11.02
85 2.42 4.31 5.45 6.71 8.07 9.67 11.35
90 2.49 4.43 5.61 6.91 8.31 9.95 11.69

*Standard straight bore nozzle sizes

Table 7.11Nozzle Discharge in Gallons per Minute
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SECTION 8.1 DISTRIBUTION OF WATER
A. GENERAL

As between appropriators, the older right is the better right and is to be supplied before
later in time appropriatorSeveral Idaho agt cases have stipulated that the watermaster may
disregard the call of a senior downstream water user if, ijjutlggnentof the watermaster, the
water will not reach its point of diversion or an inadequate amount of said water will reach its
point of diversion (i.e.; a futile call3ome decrees in the state provide language or direction
about this type of situation for sp@c tributaries or reaches of streams.

The season of use for irrigation purposes is commonly specified in the decree, permit or licensed
water right Whenever the season of use is not specified in a decree, permit or licensed water

right, the watermasteshould generally look to the recommended irrigation seasons used by the
department in connection with permits, |icens
8.1). If the season of use specified by a decree, permit or licensed water rightes gtertthe
recommended irrigation season, the season of use may be extended to the recommended

irrigation season if such an extension does not injure other water rights.

B. NATURAL FLOW

The term natural flow may be considered as the actual flow of #genstvhich does not
include storage water released from a reservoir or water from other sources, such as groundwater
pumped from a well and injected into the streliatural flow may include tributary streams,
springs, return flows and underground flow coundwater which seeps into the stream channel
Except under a valid storage right, natural flow may not be stored for laték natural flow
right must either be beneficially used as provided in the water right or shall not be diverted from
the publicsource of waterAn exception to this rulesiwhen water iglivertedto in-stream or off
stream storage facilitiesolely to facilitate the diversion or operation of the distribution system
under a validin priority water right provided the diversion do@®t result in a volume held in
storage greater than wian be filled within 24 hours with the maximum authorized. Rliease
contact IDWR for further guidance on the-R#fill allowance.

C. STORED WATER

Reservoirs are allowed to fill only once an irrigation season unless otherwise specified in
the water right or determined by the Director.

Storage rights are generally filled according to priokithere there armultiple reservoirs on

one stream or river system, the senior storage rights should be satisfied ahead of junior storage
rights, but it is often preferable to just allow the reservoirs to fill naturally and make adjustments
later. Diversion of water to newtorage during the storage period should not interfere with

earlier priority natural flow rights.
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D. DETERMINATION OF NATURAL FLOW

To determine natural flow, the watermaster must measure the streamflow, and any diversions
and reservoir storage changBata collection is essential to the proper delivery of water and
may consume much of the time of the watermaster and assistants during the irrigation season.

After the natural flow has been determined, the watermaster must compute the allocation of flow
to the respective user general, this is done by deducting the various amounts of the water
rights calling for water (ranked from senior to junior) from the amount of the natural flow until

the entire natural flow has been allottédl diversions with adate of priority junior to the last

water right for which water is available must be shut off or charged with the use of storage water
if the user owns storage which is availaflkis procedure is also further discussed below.

After determination of theatural flow and the allocation of it to the users, the watermaster is
authorized to adjust headgates to insure that the natural flow and stored water flows are delivered
to those users entitled to its uSde above described procedure must be perfodagy or as

often as flows or diversion rates change.

Water districts in Idaho range in size from very small watersheds to major river. hiasiose

cases, the smaller districts may include a water producing area, such as a mountainous
watershed, belowvhich two or more canals divert the flow from the strelinthese diversions

are near each other, such that they share essentially the same water supply, the district represents
the simplest type of natural flow determinatiéigure 8.1 illustrates a bashaving one location

for allocating the natural flown this case, the natural flow to be allocated is equal to the flow of

the stream plus the sum of any diversions which may be located above the strearalgage

8.1 illustrates the method of compiita of natural flow in this type of basin.
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Map 8.1: Consumptive Irrigation Requirement, Field Headgate Requirement, and Season of Use.
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Figure 8.1: Water district having one location for natural flow allocation.

Date D1 (cfs) QA (cfs) Naturalflow at A (cfs)
May 13 10 12 22
May 14 12 11 23
May 15 18 10 28

Table 8.1: Computation of natural flow at one location,
[D1=diversion #1 and QA = discharge at Gage A]

The benefit of taking the approach shown in this simple example is dsttltlishes a record of
natural flow or water supply available for all of the diversi@smparing the natural flow with

a list of ranked water rights will simplify distribution and priority ci¢hile daily distribution

in the above example might oftbe accomplished by trial and error or without stream gage A or
determination of natural flow, the stream flow usually reaches a critical point which will require
a stream measurement and computation of natural Hpin the above example, the stream
beame dry just below D2, and D3 is a senior right holder calling for water, then natural flow
would represent the sum of D1 and.D®ese latter junior right diversions then would have to be
adjusted i n or deThetamporasyadaelisefygf th®serdios rigint prabhably
could be avoided if there were at least some periodic measurement and computation of natural
flow.

A more complex basin might include diversions having differing water suppbegxample,
diversions may be made from a simeabove and below a significant tributary illustrated in
Figure 8.2 Those which divert below the tributary have access to a larger supply of water than
the upper diversiondt is therefore necessary to compute the natural flow at two localiabte
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8.2 illustrates the natural flow determinations for this situation. Natural gains are computed for
the reach to gage A as in the simpler system illustrated by Figure 8.1 and Table 8.1. Then natural
gains (or losses) from A to B are computed by summing ttioas (flow at B plus the

diversions from A to B.) The total flow at B is the sum of the natural flow at A plus the natural
gain A to B (or loss, expressed as a negative.)

STREAM —. p
GAGE

- WATER DISTRICT
BOUNDARY

Figure 8.2: Water district having two locations for natural flow allocation.

1 2 3 4 5 6 7 8 9 10
Natural flow Natural Gain| Natural Flow
Date D1 | D2 | QA atA D3 | D4 | QB AtoB at B
(2+3+4) (6+7+84) (5+9)
May 23| 10 0 7 17 3 15 0 11 28
May 24| 10 2 7 19 3 15 0 11 30
May 25| 9 3 10 22 4 14 2 10 32

Table 8.2: Computation of natural flaat two locations.

Return flows may accrue to the stream from upstream diversion®st cases, the return flow

is considered part of the natural flow and is available to the downstreamingkesexamples
above, any return flows are automaticatated as natural flow because the computed gain does
not distinguish between sources of water entering the channel.

For basins having reservoirs, the natural flow computations must take account of changes in

storageThe usual way to accomplish thistéstake the differences in reservoir contents on
successive days and convert those differences to an average daily rate as follows:
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Storage change in cfs eontents on® day - contents on $tday
1.9835

If this difference is positive (storage ixcnmeasing), it is added to the natural flow computed in the
exampleslf negative, it is subtracteages or devices for measuring reservoir inflow and
outflow should be read on a daily basis and compared with storage changes.

For large basins, the timequired for flow to move through the system becomes impoitasat

water supply available to a lower basin today may be affected by an upper basin diversion made
on a previous dayfravel times, therefore, must be taken into account when determininglnatura
flow or when allocating itFor example, if the travel time from A to B is one day, the

computation lines could be offset one day between columns (5) and (6).

E. ALLOCATION OF NATURAL FLOW

When water supplies are inadequate to meet all needs in athasivgtermaster must
regulate diversions according to their respective rights.

In a water district having only one location for distribution of natural flow (see example in
Figure 8.1), the allocation process is quite simfsfeer the natural flow has le@ determined
(Table 8.1), and if it is insufficient to satisfy the diversion requests of all users to the extent of
their rights, then the rights having the latest priority are cut or redlictdred water is being
released from an upstream reserviversions in excess of the natural flow entitlement are
charged as stored water.

Table 8.3 illustrates the allocation computation for the example water district in Bigusdaen
diversion requests exceed the available supjbws are those of May ZBom Table 8.2In this
situation, some of the natural flow in the upper reach must be passed downstream to supply a
prior right in the lower reaclWater right priorities are to be supplied in the sequence shown in

the APriority Seq83enceo column of Tabl e
Reach A Reach B
Priority W_ater Ac'_tual Remaining Water Actual Remaining

Canal Sequence Right | Div. Natural Flow | Right Div. Natural Flow
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
17* 28*
D4 1 16 15 13
D1 2 10 10 7 3
D3 3 5 3 O**

D2 4 3 0

* Flows for May 23 from Table 8.2
** Allocation ceases when the remaining natural flow in the lower reach is zero.

Table 8.3: Allocation of natural flow at two locations
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Calculations in Tabl&.3 begin with the natural flows which are entered from Table 8.2 at the
tops of the remaining natural flow (RNF) columBsversions in the priority sequence are then
subtracted from the preceding RNF and from the RNF of each downstreamReach B RI¥

thus becomes 13 cfs (28 minus 15), then Reach A RNF becomes 7 (17 minus 10) and Reach B
becomes 3 (13 minus 18Yhen the RNF in Reach B becomes zero (after D3 has been
subtracted), no additional allocation can take place.

By preparing Table 8.3, the teamaster knows that D2 should receive no water and that 7 cfs
must be allowed to pass Gage A for downstreamWde this might have been determined by
inspection or by a trial and error adjustment of diversion, the table provides a systematic method
which will minimize errors and also establish a record of the decision process.

In this example, the diversions and flow at A and B in Table 8.2 conform with the allocation
determined in Table 8.Blowever, the natural flows are independent of diversidohs natural

flows of 17 cfs at A and 28 cfs at B might have been determined from actual diversion rates
occurring before allocatiofPreparation of Table 8.3 would then tell the watermaster to reset the
diversions within the requests as shown in Table 8.3.

The natural flow computation and allocation examples shown here represent basic water
distribution scenariod he principles and procedures shown above are applicable to more
complex basins, including those basins having storage rights/reservoirs andxshtages
Storage examples are omitted here because storage is usually very unique to each basin.

Both storage and natural flow can be allocated properly if all diversions including storage and
natural flow diversions, storage inflow, outflow (or redeg) and changes in storage contents are
measured on a regular badisdistricts having multiple storage users with separate storage

accounts, the water district should maintain a daily storage account balance for each starage user
Since some Idahstreams have reaches with significant losses, it may sometimes be appropriate

to determine storage conveyance losses and assess such losses to the delivery of stored water
Losses may also need to be assessed to delivery of exchangeStaataye water xehanges,

and losing reaches are all very unique and site specific and should be addressed on a case by case
basis The Department can review and assist with distribution procedures involving storage and
exchanges.

SECTION 9.1 WATER DISTRICT FUNDS AND BJDGETS
A. ASSESSMENTS, COLLECTIONS AND DISBURSEMENTS

The water assessment collection procedure provides that after adopting a budget at an annual
meeting and filing a certified copy of the bu
office, the Audior shall make a roll showing the amount to be collected from eachTinger
County Treasurer is then authorized to collect the assessiss¢ssments may be collected
with the regular county taxes, but are often collected separdtater district asgsssments will
have a due date set by the district or the County Treasurer. Assessments not paid by this date are
subject to genalty not to exceed ten percent (10%) of the amount owed and interest of one

28



percent (1%) per month, whichthoshall be fixed ¥ resolutionPayment of bills incurred by the
water district is done in the same manner as other bills paid by the County Treasurer (Section 42
613, Idaho Code.)

The water users at any annual meeting may adopt resolutions providing for alternativé plans
collecting and paying district expensksaddition to the above procedure where the county

auditor and treasurer collects assessments and disburses funds, three other options are available:
1) the county may collect assessments, and the watertdisgesurer may hold and disburse

funds; 2) the watermaster may collect assessments, and the county treasurer may hold and
disburse funds; 3) the watermaster may collect the assessments, and the water district treasurer
may hold and disburse district funddl assessments collected by the watermaster must be
turned over to the water distri cTtb50@rlessandir er u
the district has adopted a resolution which authorizes the watermaster to serve as.tifieasurer
cdlected by the watermaster, assessments are also @dudaig set by resolutiomhe penalty

not to exceed ten percent (10%) of the amount owed and interest of one percent (1%) per month,
which bdh shall be fixed by resolutiomay also be applied to &payments where the district is
collecting the assessments directly.

Under Section 4519, Idaho Code, which was passed in 1989, Idaho counties may choose not to
provide the service of paying water district expenSesne ldaho counties have already

embiaced this statute and discontinued the responsibility of paying district explartbes case,

the water district must elect a treasurer to do the accounting and fund disburSsoton 42

61911), Idaho Code provides that, in water districts wittaanual budget of $7,500 or less, the
users can adopt a resolution authorizing the watermaster to also serve as the water district
treasurerThe watermaster must operate within the limitations of the budget s¢thg annual
meeting by the water usei&he only expenses which may be incurred are those authorized

within the scope of the adopted buddeinds held by the district must be deposited in

compliance with the Public Depository Law, Chapter 1, Title 57, Idaho Code.

Water users at any annuaketing may adopt a resolution which authorizes the watermaster to
refuse or suspend delivery of water to users who have not paid their share of district expenses
Water delivery may be withheld until such expenses are [fdite expenses are not paitter
withholding delivery, or in the event that the district does not have a resolution which authorizes
withholding deliveries, the water district may collect unpaid charges by court action (Seetion 42
618, Idaho Code.)

B. WATERMASTER PROPOSED BUDGEAND ADOPTED BUDGET

The budget for the ensuing year (Water master
the present watermaster before the end of the term of sdowider Section 4515, Idaho code,
revised in2011], the watermaster is requiredgreparehe proposed budget at ledgtdays prior
to the annual meetingnd present the proposed budget to the users at the annual rfteetiag/
formerly required that the proposed budget be subntittéae Department 30 days prior to the
annual meetingThe department encourages each watermaster to file a copy of the proposed
budget with either the district secretary, treasurer or advesomnynittee This allows other
district officers to review the proposed budget prior to the annual meeting and assuaetha
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of the proposed budget will be available at the meeting in case the watermaster does not attend
the meetingThe proposed budget includes the apportioned cost to each user based on the
amount of water delivered to the user during the past irvigatason or seasoAgppendix C

contains an example of a proposed budget.

At each annual water district meeting, the water users consider the proposed budget and may
make changesdf a budget is approved or adopted with changes, then the secretaryompsite

a new cost factor and apply that to each user to determine the proper billing or assessment for
each userAfter preparing the adopted budget using the adopted budget form, a certified copy
(i.e.; notarized copy) of the adopted budget and minutdgeaheeting must be sent to the
DepartmentA certified copy of the adopted budget must also go to the county if the county
collects assessmenithe adopted budget should also include all adopted resolutions pertaining
to the time and manner of collegjithe budgetThere is space on the back of the form for these
adopted resolution®ther adopted resolutions may be added to this form or should be placed in
the minutes of the meeting.

C. WATER DISTRICT FINANCIAL STATEMENTS & AUDITS

For those districts wbh handle their own money (i.e.; districts which make their own
payments and/or collect their own assessments), Secti6h3@), Idaho Code requires the
water district treasurer to prepare a statement of the financial affairs of the district at dfie end
each fiscal year and to file a copy of such statement with the Deparirhentopy may be
submitted to the Department either with the a
meeting minutes and adopted budget for the ensuinglyearecomnended that the financial
statement which is prepared at the end of the year be read at the annual meeting which is held for
the ensuing yeaAt a minimum, the financial statement should include a detailed listing of funds
received and expenses made, a agea general balance of funds and summary of all assets,
debts and financial institution accounts.

Section 42619 (9) formerly required that financial audits of water districts be completed
periodically by an independent public account@his statuteand the audit requirement was
amended in 1993linimum audit requirements for all local government entities, including water
districts, are now covered by Section450B. Districts with annuaéxpendituresess than

$100,000 have no minimum audit requinents Districts with annuaéxpenditurebetween
$100,000 and $250,000 may elect to havmualaudits completed, or reviews made every two
years as outlined under Section4b0B. Districts with annual expenditures greater than
$250,000 must havedits completed each fiscal year.

SECTION 101 WATERMASTER DAILY RECORD KEEPING GUIDELINES

This section provides guidelines for using the watermaster daily log bbokslaily log
books provided by the Department are the official books for recoddiihg diversions, unless
there has been an alternate method approved by the Depaaiintog books or approved
substitute must be submitted to the Departmen
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Use the official daily record booko not tse substitutes unless approved by the
Department

Use a separate daily record book for each stream you admibistaot mix theusers of
several streams into one daily record.

If you set the headgate or measure the water being deliverepasticallar dayrecord
the flow in cubic feet per second in the proper grid space. If you do not measure a
particular diversion on a given day, but believe that the water continues to be delivered

without a change in the flow or headgate setting, pladgeAro i n t he gri d spa
day. The fAAO represents that the previous
AA0O must always be preceded by an actual n

| f the water being delivered | actionportionact ual
of the grid space for the particular day t
always follow an estimated numerical flow that is observed and set in the field.

Il f water is not being del i vspacelithewatert er a 0
right is cut off because of unavailability of water, one zero may be entered in the grid

space corresponding to the day the right could no longer be satisfied, and all subsequent
days when water is not deliverable may be designatedawitirizontal line through the

grids that represent the days of relivery.

If the water right is off merely because the user has not called for the water on one or

more particular days (i.e.; user is haying a field or canal requires repair etcg,zbéenm

should also be entered in the appropriate grid space. In this case, it is recommended that
comments be added noting that the right wa

A blank grid space means that the watermaster has no knowledgeanfdhat ofwater
being delivered on that day. A grid should never be left blank while the watermaster is
delivering water.

List the water right number (i.e.; water right number assigned by IDWR) in the daily
record rather t han jaawnberdssigeed bywhe districtor by a me a
the decree. Future users of the records will likely look for a water right reference. If there

are several rights for one name and diversion, then the watermaster should list all the

rights and may record the actma¢asured or estimated diversion rate on one line (i.e.;

such as the top line with the earliest priority right or a separate line showing the total
diversion.)

Record unusual or noteworthy happenirfgs instance if a senior downstream right

h ol d e erdightisma longer available because the creek dries up, and junior upstream
right holders are allowed to resume diversion of water upstream, this event should be
recorded on the day it happens.
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SECTION 117 WATERMASTER ANNUAL REPORT

The watermater is required to prepare and submit to the department an annual report
(Watermaster 6s Report) o fThewapdrtasrito bd ibbmittedegprioy wi t h
to the expiration of the wat ekcopysftherepdors appoi n
should also be filed with the secretary of the distiibe report must include the following

information:

1 A list of the water rights in the district showing the identification of the water rights
delivered, the name of the ditch and/or owaed the amount of water delivered under
each right.

1 The share of the cost of district operation assessed to each user based on the amount of
water deliveredCredits and debits attributable to each water user for successive water
years shall also be shown.

1 Records of stream flow the watermaster used or made in the process of distributing water
supplies, including data relative to the release of stored water.

Additional information which should be included in the repoctudesthe following:

1 A description of any unusual activities, notes about measuring device installations, and a
summary of disputes over water delivery.

1 A description of the streams within the district, a map of the district showing the points of
diversion and/or a water righlist summary showing priorities and points of diversions.

Records of stream flow required in the annual report include any of the basic data gathered and

used by the watermaster in distributing the available water throughout the regulation season

These dta include daily records of diversions, storage water releases and reservoir contents for
the season compiled on forms from the water ma
streams or rivers at USGS gage sites or water district measuringpsiieslic or miscellaneous

current meter measurements made by the watermaster or watermaster measurements made using
some other method. Streamflow records and miscellaneous measurements may be presented as
tables in the reparThe sequence of these tahleshe report should be in downstream order in

the basinMiscellaneous measurements should adequately describe the stream name and location
with respect to other hydrologic features, I
with Pine Creekand®0 yards wupstream from the Smith Can

In addition to the basic data, the report should include tables showing the computed natural flow

at all points where allocations have been madschedule of dates during the season when

water right priority cutsvere made will allow later verification of the adequacy of the

wat er mast e rifGteredrwater delivartes have been made in the district, the report

should include a tabulation of the daily and total seasonal amounts of such deliveries fo each o

the recipientsAn exampl e watermasterds report form an
Appendix C and Appendix D respectively.
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SECTION 121 ILLEGAL DIVERSION AND USE OF WATER ANDENFORCEMENT OF
ACTION

lllegal use of water subject to administratiwatien by the Department or the watermaster
includes, but is not limited to the following:

Diversion of water without a right to do so.

Use of water in a manner not provided for in the water right or not in conformance with
the conditions of a water right.

1 [Irrigating land not included as the place of use of a water right.

1 Wasting water as determined by the Department.

1 Use of an unauthorized diversion.

)l
)l

When making a determination about an illegal or unauthorized use subject to administrative
action, the wagrmaster should first contact and coordinate efforts with the Department.

A. WATERMASTER AUTHORITY

The watermaster is authorized to close the headgate of a party who is not entitled to the use of
water or who is not using the water in compliance with the terms of the water right. This
authority is applicable only during times of scarcity and after tiernaster has been appointed
by the director of the department. Where it is clear that a party is diverting when not entitled to
divert (i.e.; after right has been cut), or where a party is diverting water without a right, the
watermaster should immedidtelose the headgatenauthorized uses associated with the place
of use, point of diversigrand/or wasting of water are better handled by first consulting the
Department or requesting that the Department issue a cease and desist order.

Unauthorized chaging of a headgate is a misdemeanor. Under Secti@308, Idaho Code, the
watermaster has the authority to arrest and file a complaint against anyone tampering with a
headgate. This law specifies that the offender may be turned over to the countylgpenf

delivery of the offender, the watermaster must submit a written complaint against the offender
and under oath before the proper justice of peace or probate judge of the county. Coordination
with the Department is needed before taking any actianrést. In cases where the watermaster

has set a headgate and is concerned with potential tampering, the watermaster should post a
notice on the headgate warning that the headgate has been regulated and that tampering with the
headgate is a misdemeanor tides in the form of bright orange post cards are available from

the Department.

If annual assessments are not paid, the watermaster can refuse delivery of water only if such a
provision is adopted at the annual water users meeting. Districts may & sivilexction to

collect delinquent payments. The watermaster does not have the authority to use force to make a
water user comply. Legal means are available to obtain compliance.

I n the case of a dispute bet watermastersnayragpoifitr o m a
a lateral manager and fix his compensation, but only if:

a) the users from the distributing lateral do not appoint a lateral manager;
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b) one or more users from the distributing lateral submits a written request for
appointment of a managand,

C) an irrigation districdoes noown the main canal from which the lateral takes its
water. If the lateral is within an irrigation district, then the board of directors of the
district may appoint a manager. (Sectior®, Idaho Code)

Note: Theauthority of the lateral manager is set forth in Sectior8GR2and 42910 Idaho

Code. The watermaster has implied jurisdiction of the lateral manager, and can probably direct
the lateral manager when questions arise. Before exercising any authorpypitat agateral
manager, it is advised that the watermaster first contact the Department.

B. DEPARTMENT AUTHORITY

Section 42351, Idaho Code, provides that the Director mmaymence and pursue
enforcement actions pursuant to Sectiorl4Q1B, Idaho Code&r may seek injunctive relief in
connection with unauthorized diversion or raympliance with the terms of existing water
rights. Violations of cease and desist orders may result in the assessment of a penalty of up to
one hundred dollars ($150) per daytttie illegal activity continues.

After serving a cease and desist order in compliance with SectiBil42daho Code, the
Department may instruct the watermaster to take control of a diversion and/or controlling works
and reduce the amount of water dieel by the amount being wasted or unlawfully used.

The Director may remove a watermaster who is not properly performing his or her duties.
Removal must be based on written complaint from at least one water user holding a valid water
right and upon an irestigation by the Department. The Department must also hold a hearing
with the other users of the district prior to the removal of the watermaster and appointment of a
successor. (Section 4605, Idaho Code)

C. AUTHORITY REGARDING TRESPAS&ND CONTROL OF BEAVERS

Both IDWR employees and watermasters have authority under Idaho law to make reasonable
entry upon any lands in the state for the purpose of distributing water, adjusting headgates or
controlling works, making investigations and surveysfor other purposes necessary to carry
out any of their duties imposed by law (Sectionl#D1 (5), Idaho Code.) Construction of
measuring devices by IDWR employees and watermasters are not authorized unless first having
a written agreement with thendowner.

Section 361107, Idaho Code, provides some specific direction concerning the control and

removal of fur bearing animals such as beavers and muskrats. The Idaho Department of Fish and
Game (IDFG) employees have immunity from liability for damdgeres which may arise from

the removal or destruction of dams or houses of fur bearing animals. Watermasters appointed by
IDWR and IDWR employees do not have this immunity protection and thus should not

physically undertake removal of fur bearing anim#dsjr dams or houses.

Section361 107 (a) essentially provides that the #fAc
destroyed, Amay make compl aint and rep'ort the
It is reasonable to interpret that thexcern for the protection of property as described in Section

36-1107 (a) is broad enough to include water rights as a type of property eligible for protection
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under the statute. Requests to remove fur bearing animals or their dams and houses which is
interfering with the delivery of water rights should be made to IDFG in the form of a written
complaint by the owner of a water right. IDFG then is charged by statute to investigate the
complaint and take appropriate action. IDFG will usually issue permitsrepoest to remove

wild animals in order to protect irrigation ditches, banks, canals, reservoirs or dams. Under
Section 361107 (c), muskrats may be taken at any time without a permit when they are in or
along irrigation ditches, reservoirs or dams bydhmers or employees of the structures.

SECTION 131 FORMS

The following are typical forms which the watermaster will need to properly perform the duties
of his office. The forms are available from the department upon request.

Water mast eruilget Proposed B

Watermaster6s Report

Adopted Budget and Resolutions pertaining to the Collection thereof.
Watermastero6s and Treasurerods Oath of Of fi
Watermaster Daily Record Books

Current Meter Measurement note forms.

= =4 =4 -8 -8 9

SECTION 147 CONVERSION FACTORS

1 The legalstandard for the measurement of rate of flow in Idaho is cubic feet per second
(cfs).

1 The legal standard for the measurement of volume is acre foot (AF). One AF is the
amount of water which will cover one acre of area to a depth of one foot.

1 1 AFis equato 43,560 cubic feet.
T 2 minerdéds inch = 0.02 c¢fs or approx. 9 gal
T 50 minerdéds inches = 1.0 c¢cfs = 448.8 gall on
1 Avrate of 1 cfs flowing for 24 hours will produce a volume of 1.9835 acre feet (approx.
2.0 AF). Thiher isetendneddedt2d in the Water ma:
termhéd@2¥d second feeto i s approximately equi
1 1 cubic foot of water contains 7.48 gallons.
1 1 AF of water contains 325,829 gallons.
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