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ARM 36.12.1902 (10)

June 2012
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Historic Diverted Volume =

(Molumeigoric consumptive use /ON-farm efficiency) + Volume

conveyance loss




Historic Diverted Volume =

(VOIumehistoric consumptive use /On-farm eff|C|ency) T VOIumeconveyance loss

Historic Consumptive Use

The annual volume of water used for a beneficial purpose prior to 1973. This includes water transpired by
growing vegetation, evaporated from soils or water surfaces, or incorporated into products that do not
return to ground or surface water. Methods for quantification are described in ARM 36.12.1902 (14).

On-Farm Efficiency
The percent of water delivered to the place of use that was consumptively used by the crop.

Conveyance L0ss
The summation of seepage and evapotranspiration losses that occurred between the point of diversion

and the place of use.




Historic Diverted Volume = (Volumep;gioric consumptive use /ON-farm efficiency) + Volume onyevance toss

On-karm EITICIENCY. (ARM 36.12.115)

Irrigation Percent
Method Efficiency
Sprinkler 70
Level Border 60
Graded Border 70
(Design Slope = .1-.4%)
Graded Border 65
(Design Slope = .75-1.5%)
Graded Border 60
(Design Slope = 3%)
Furrow 70
(Design Slope = .1-.4%)
Furrow 65
(Design Slope = .75-1.5%)
Furrow 60
(Design Slope = 3%)
Contour Ditch 60
(Design Slope = .75%)
Contour Ditch 55
(Design Slope = 1.5-3%)
Contour Ditch 45
(Design Slope = 6%)
Wild Flood 25*

*Neibling, 1997, Utah State, 2008)



+ Vo I umeconveyance loss

Seasonal Conveyance Loss =

Seepage Loss + Vegetation Loss + Ditch Evaporation




Figure 2-50 Method to estimate seepage losses from irrigation delivery systems (adapted from USDA 1985)
I

e

_ Type of material
in conveyance system

(loss rate, based on soil type
and figure 2-50)

Concrete ditch and above ground pipe

Seepage loss, [l’ﬂtzfdaj




Seasonal Conveyance Loss = Seepage Loss + Vegetation Loss + Ditch Evaporation

Seepage Loss = (wetted perimeter)(ditch length)(loss rate)(days)
43,560 ft2/acre (NEH 1993)

Figure 2-50 Method to estimate seepage losses from imrigation delivery systems (adapted from USDA 1985)

(loss rate, based on soil type
and figure 2-50) —>

Method Comparison to Real Data

Seepage Loss (acre-feet) %

Location Year Ditch Soils Measured Estimated difference
NF Blackfoot 2000 Weaver-Rue gravel-loam 934 825 12
Clark Fork 2003 Morrison loam 1245 1312 5
Big Hole 2012 Big silt loam 17.8 29.4 39
Beaverhead 2007 East bench Loam 1071 1294 17
Beaverhead 2007 East bench Loam 1785 1638 9







Additional Data

Addendum Historical Water Use (Form 606 HWU)

Historic Consumptive Use and Historic Diverted Volume

APPLICATION FOR CHANGE OF WATER RIGHT
ADDENDUM
HISTORICAL WATER USE

‘This addendum may be completad and the information attached to a change application.

Anachments must be labeled 25 shown i the sections below. If 2 section is not applicable, label the section as Not
Applicable or NA and explain whyit is not applicable.

3 - Histe | Water Use — licant Determ

If you wouldlike the Departmentto consider an amount other than the amountthat would be determined from
ARM 36.12.1902, you must complete this form. Include as much detail as possible for each waterright. The
answers to these guestions will allow the Departmentto analyze the extent of the historical consumptive use
and whetherthe historical use will be adequate to meetthe needs of your proposed use.

Water Right No. Complete this form for each water
ApplicantName nght being changed.

Yes Q No Q Is your priority date senior enough in relation to other water rights onthe stream
or conveyance system (ditch, canal, etc), to allowimrigation throughoutthe entire growing season? The
arowing season typically ranges between Apyil through October.

Yes Q NoQ Have you ever received a “call” on yourwater right by senior water users
requesting you to cease divertingwater? If yes, when?

Yes O No Q Are your diversions limited by a water commissioner or calls from senior users
during portions of the irrigation season?

Yes Q NoQ Do you irrigate every year? If not, please explain

What is the typical month & day you can begin using water?
What is the earliestmonth & day water has been diverted?
What is the latest month & day water has been diverted?

Do you rotate water use with other irigators within your ditch/canal, or stream? If yes, please explain
the rotation system.

ion ource Information

2A Yes O NoQ Is your water source perennial at your point of diversion? If not, how long during
the irrigation season does your source typically flow?




Form S06-1 LA (New 10=12-2012) Apphcant Narse

APPLICATION FOR CHANGE OF WATER RIGHT
HISTORICAL WATER USE ADDENDUM

This acdendum may be completed and the Information attached fo a change appicaton. This addendum s for
changes to Irrigation uses only.

Attach addlitionai sheets If necessary. Aftachments must be iabeled as shown In the sections below (1.2
HUA.1.3). If 3 section Is not appiicabie, Iabel the section as Not Applicabie or NA and expiain why It is not
applicadie.

If you would Ilke the Department fo consider an amount other than the amount that would be determined from
ARM 36.12.1302, you must compiete this form. Inciude as much detall 3s possible for each water right. The
answers 1o Mese guestions wit aliow the Department to analyzs the extent of the historlcal consumptive use
and whether the nissoncal use will b2 adequate to meet the needs of your proposed Use.

Watsr Right No.

Complete this form for sach
water nght being changed.

Applicant Name

| section 1. Water Right Information

HUAla Yes [ No [ s your priority date senior enough In relation to other water rights on the
growing season? The growing season Is typically April through Octoder.

HUA1D yes O No O Have you ever received a "call” on your water right by senior water users
requesting you 10 cease diverting water? If yes, wnen?

HUA1c yes O No O Are your diversions Imited Dy 3 water commissioner or calls from senlor
users guring portions of the Imgation season?

HUA.1d yes O No O Do you Irrigate every year? If not, please explain.

HUA18  Whatls the typical month & day you can begin using water?
HUA.1LS What Is the sariest month & day water has been divertad?
HUA.1g  Whatis the iatest month & day water has been diveried?

HUA1h Do you rotate water use wih other Imigators within your ditchicanal or stream? If yes, please
expiain the rotation system.

Pagatof2

Vorm 806 HUA (New 10-52-2012) Apptcast Narse

| section 2. Source information |

HUA2a Yes @ No OO Is your water source perannial at your polnt of diversion? If not, how long
auring the ITigation 523s0n J0Es your source typicaly flow?

HUA2Db Yes [0 No OO Does your source of water flow In suficient quantity to meet your
alversion, conveyanca and crop needs throughous the growing s£3son of the peniod of
3ppropriation of your water right? If not, please explain.

| section 3. Historic Divertsd Volume |

HUA3.a yes O No O Do the dimensions of your present conveyance sysiem resemble pre-
1973 dimenslons?

HUA3D yes O nNo DO Can you provide quantification of conveyancs 0ss2s that resemble pre-
1973 condltions? If yes, piease expiain.

HUA3.c vyes O No O Can you provide quantification of on-fam effciency that resembles pre-
1973 condltions? If yes, please expialn.

| section 4. Historic Consumptive Use |

HUA4a yes @ No @ Can you provide evigence of pre-1973 crop production specific to the
place of use In this applicafion? If yes, piease expiain.

Page2u 2




Vom0 O 15123012

Section 2. Sourcs Information

Yes [ No D s your water source perennial at your polt of diversion? If not, how long
uring the Imigation 52350 G0Es your source fypicaly flow?

Yes [ No [  Does your souroe of water flow In suficient quantly to meet your
or the period of

30propHtaton of your water rignt? not,please expiai.

Yes O NoD  Canyoup
1973 conditions? If yes, piease expiain.

Yes O NoO  Canyoup
1873 conditons? If yes, piease expiain.

Section 4. Historic Consumptive Use

HUA4s  Yes O NoO  Canyoupr or
place of use n thvs appication” I yes, piease expiain.

P02




Vom0 O 15123012

Section 2. Sourcs Information

Yes [ No D s your water source perennial at your polt of diversion? If not, how long
uring the Imigation 52350 G0Es your source fypicaly flow?

Yes [ No [  Does your souroe of water flow In suficient quantly to meet your
or the period of

30propHtaton of your water rignt? not,please expiai.

Yes O NoD  Canyoup
1973 conditions? If yes, piease expiain.

Yes O NoO  Canyoup
1873 conditons? If yes, piease expiain.

Section 4. Historic Consumptive Use

HUA4s  Yes O NoO  Canyoupr or
place of use n thvs appication” I yes, piease expiain.

P02




Vom0 O 15123012

Section 2. Sourcs Information

Yes [ No D s your water source perennial at your polt of diversion? If not, how long
uring the Imigation 52350 G0Es your source fypicaly flow?

Yes [ No [  Does your souroe of water flow In suficient quantly to meet your
or the period of

30propHtaton of your water rignt? not,please expiai.

ves O NoO
1873 dimensions?

Yes O NoD  Canyoup
1973 conditions? If yes, piease expiain.

HUA3C Iec O N O Can you pr
573 conditons? I yes, prease expiain.

Section 4. Historic Consumptive Use

HUA4s  Yes O NoO  Canyoupr or
place of use n thvs appication” I yes, piease expiain.

P02




HUA.4.a Can you provide additional information,
specific to the place of use, that will allow the
Department to more accurately assess the historic
consumptive use? Specifically, can you provide
documentation pertaining to historic irrigation
practices such as growth dates or net irrigation
application, that may differ from the implementation
of the historic use rules, ARM 36.12.1902. If yes,
explain and provide evidence to support this
information (production records, aerial photographs,

temperature records, etc).



Permit Applications -- Physical Availability
- Gaged and Ungaged streams




imation Techniques
(A-area, BR-basin relief, BSL-basin slope, AC-active channel width, BF-bakfull width, P-annual precipitation)

Regional
Office

Regression Equations for Ungaged Streams
Monthly  Monthly Annual Exceedance Required
Median Mean = Mean Flows data’

WSP 2365

‘WSP 2260

Upper Missouri
(abv Ft. Peck) WRI 89-4082

Mussellshell

WRI 89-4165
'WRI 96-4094

Milk River/ St. Marys
WRI 95-4022
'SIR 2005-5216
WRI 89-4206

Upper Yellowstone
"WRI 86-4009

Eastern/Central MT
WRI 84-4143

Southeast MT
"WRI 82-4092

Lower Missouri/Little Missouri
WRI 94-4098

National Forests
"WRI 85-4071

KSP. MSL

KSP. MSL

LEW
LEW

HAV, GLG
HAV, GLG
HAV, GLG

BZM, BIL

BIL

BIL

BIL

A BR.BSL,AC.BF
E.PE.P.E6

X f AP AC

x j AP BSL

X x| AC. BF

145
13

14

21

Stream

Stats

(2013?)



Department will accept measurements during low flow periods.

- The Applicant is responsible for submitting these measurements.

Form 649
(USGS Method)

at point in vertical

MONTANA DNRC

Water Resources Division GH Start Time. AP
USGS Methodology GH End Time,

(> or = 20 sections, 0.6 depth) |GH Mean

DISCHARGE MEA SUREMENT |Discharge

Date

Party Air temp, Water temp

Basin

Station Description

| Distance | Width Depth | Velocity [Mean Velocity Area | Discharge




