RECE!‘JED
WAR 13 2009

ARTMENT OF
\WATER RESOURCES

LAWRENCE G. WASDEN
Attomey General

CLIVE J. STRONG
Deputy Attorney General
Chief, Natural Resources Division

DAVID J. BARBER (ISB #2597}
Deputy Attormey General

P.O. Box 44449

Boise, 1daho 83711-4449
Telephone: (208) 334-2400
Facsimile: (208) 854-8072

IN THE DISTRICT COURT OF THE FIFTH JUDICIAL DISTRICT
OF THE STATE OF IDAHO, IN AND FOR THE COUNTY OF TWIN FALLS

Subcase Nos. 63-02529, 63-03323, 63-03324, & 63-10435

In Re SRBA )
: % STATE OF IDAHO’S LIST OF EXHIBITS
Case No. 39576 ;
' ' )
y
Tﬁe State of Idaho (hereinafter “Idaho™), submits the following list of exhibits for
summary judgment: | |
Idaho Exhibit 1: Director’s Report for water right no. 63-02529. |
Idaho Exhibit 2: Director’s Report for water right no. 63-03323.
Idaho Exhibit 3: Director’s Report for water right no. 63-03324.
Idaho Exhibit 4: Director’s Report for water right no. 63-10435.
Idaho Exhibit 5: - Water right license no. 63-02529. . ‘: ;;; @) F? \
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Idaho Exhibit 6:
Jdaho Exhibit 7:
Idaho Exhibit 8:
Idaho Exhibit 9:

Idaho Exhibit 10:

Water right license no. 63-03323.
Water right license no. 63-03324.
Water right license no. 63-10435.
Affidavit of Jan Shurte Dated March 11, 2009.

Affidavit of Jeff Peppersack Dated March 11, 2009.

RESPECTFULLY SUBMITTED this 12th day or March 2005.

LAWRENCE G. WASDEN
ATTORNEY GENERAL

CLIVE J. STRONG
DEPUTY ATTORNEY GENERAL

STATE OF IDAHO
DAWD J. BARB ~ _

Deputy Attorney General
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CERTIFICATE OF SERVICE

I certify that on this 12th day of March 2009, I caused to be served the original and/or
copy of the STATE OF IDAHO’S LIST OF EXHIBITS on each of the following persons by the
mdlcated method:

1. Original to:

Clerk of the District Court _ O U.S. Mail, postage prepaid

Snake River Basin Adjudication ;Iaéld a}?%ivcry
. . ederal Express
253 Third Avenue North O Facsimile: (208) 736-2121
PO Box 2707 ' T Statehouse Mail
Twin Falls, ID 83303-2707 '
2. Copies to the following persons:
Special Master Theodore Booth O U.S. Mail, postage prepaid .
Snake River Basin Adjudication Hand Delivery '
253 Third Avenue North | ' Federal Express
' L1 Facsimile: 345-8800
PO .BOX 2707 L1 Statehouse Mail
Twin Falls, ID 83303-2707
Jerry L. Thicek and Mary Lou Tlucek . L1 U.S. Mail, postage prepaid
Rebekah Thucek, Kevin Tlucek, Shelley Tlucek Hand Delivery
& BYIOIJ Tlucek 0 Federal EXpl'eSS

[ Facsimile:
O

Pioneer Irrigation District Statehouse Mail

c/o Scott L. Campbell & Dylan B. Lawrence
Moffat Thomas Barrett Rock & Fields, CHTD.
101 S: Capitol Blvd., 10™ Floor
P.O. Box 829

‘Boise, Idaho 83701-0829

United States Department of Justice
Environment and Natural Resource Division
550 West Fort Street, MSC 033

Boise, ID 83724

U.S. Mail, postage prepaid
Hand Delivery

Federal Express

Facsimile: (303) 312-7379

O
O
O
O Statehouse Mail
IDWR Document Depository O U.S. Mail, pestage prepaid
STATEEHOUSE MAIL 0 Hand Delivery
322 East Front St. g llzggsﬁlii{cpress
Boise, ID Statehouse Mail

STATE OF IDAHO’S LIST OF EXHIBITS " Page3



Chief of Natural Resource Division Not Applicable
Office of the Attorney General

State of Idaho  *

P.0O. Box 44449

Boise, Idaho 83711-4449

et %/

DAVID J. BARB
Deputy Attorney General
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IDRHO DEPLRTMENT OF WATER RESOURCES
RECCMMENDED WATER RIGETS ACQUIRED UNDER STATE LAW

12/14/2006

RIGHT NUMBER: 63-2529
NAME AND ADDRESS: PIONEER IRRIGATION DISTRICT

PO BOX 426

CATDWELL ID B3605

SOURCE: GROUND WATER

QUANTITY : 87.100 CFS -
44,918.30 AFY

PRIORITY DATE:

POINT OF :
DIVERSION: TO3N

TOZN
TO3N
T TO3N
TO3N
TO3N
TO3N
TD3N
TO3N
TO3N
TO3N
TO3N
TO3N
TO4N
To4N
TO4N
T04N
T04N
TO4N
T04N
T04N
T04N
TDAN
To4N
TD4N
TO4N
TD4N

PURPOSE AND
PERIOD OF USE:

12/21 /1936

ROIW
RD2W
RO2W
ROD2W
RO2W
RO2W
RO2W
RO2W
ROZW
RO2W
RO2W
RO3W
RO3W
RO1W
RO2W
RO2W
RO2W
RO2W
RO2W
RO2W
RO2W
RO2W
RO2W
RO3W
RO4W
RO4AW
RDAW

57 NWNW Within
51 SWSE Within
52 SWSW Within
54 NWSW Within

810
511
514
515
5139
521
522

SWHE
SESW
EWSW
SWSE
NENE
NENW
SWNE

Within
Within
Within
Within
Within
Within
Within

CANYON
CANYON
CANYON
CRNYON
CANYON
CANYON
CANYON

CANYON County
CANYONR County
CANYON Counkty
CANYON County

County
County
County
County
County
County
County

53 NWNW Within CANYON County

Sl1
530
S26
527
527
833
534
835
536
83s
536
S25
822
525
526

KESE
SESW
NESW
NENW
SHEE
NWNE
SESW
SESW
SENE
SWHW
NESHW
NESE
SESE
SENW
SENE

PURPOSE OF [SE
IRRIGATION

PLACE OF USE:

Within
Within
Within
Within
Within
Within
Within
Within
Within
Within
Within
Within
Within
Within
Within

CANYON
CANYON
CANYON
CANYON
CANYON
CRNYON
CANYON
CANYON
CANYON
CANYON
CANYON
CANYON
CANYOR
CANYON
CANYON

County
County
County
County
County
County
County
County
County
County
County
County
County
County
County

TRIBUTARY:

PERIOQOD_OF USE
03/01 11/15

34204.61 ACRES TOTAL

RECEIVED
MAR 13 2000

DEPARTMENT OF
WATER RESOURCES

UANTITY
87.100 CFS

44,918.30 AFY

The boundary encompassing the place of use for this water right is
described with a digital boundary as defined by I.C. Section 42- 202B(2) and

authorized purswrant to I.C, Section 42-14114{2) {h).

The data comprising the

digital boundary are incorporated herein by reference and are stored on a
CD-ROM disk issued in duplicate originals on file with the SRBA District Court

and the Idaho Department of Water Resources.

A map depicting the place

of use is attached hereto to illustrate the place of use described by the
digital boundary.

This right can be used to irrigate up to 34,204.81 acres within the boundary

of the Picneer Irrigation District.

Director’s Report Basin 63 Part 3

EXHIBIT

/

+
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OTHER PROVISIONS NECESSARY FOR DEFINITION OR ADMINISTRATION OF THIS WATER RIGHT:

This partizl decree is subject to such general provisions necessary feor
the gdefinition of the rights or for the efficient administration of the water
rights as may be uitimately determined by the Court at a point in time no

later than the entry of a final unified decree. Section 42-1412(s), Idaho
Cede,

EXPLANATORY MATERIAL: BASIS OF CLAIM - License

Directoxr’s Report Basin 63 Part 3 Page 185



12/14/2006

IDAHC DEPARTMENT OF WATER RESOURCES
RECOMMENDED WATER RIGHTS ACQUIRED UNDER STATE LAW

RIGHT NUMBER:

£3-3323

NAEME AND ADDRESS: JERRY L TLUCEK CE \ V E D
15188 S CAN-ADA RD R E

SCURCE:
QUANTITY:

PRIORITY DATE:

BQOINT QF
DIVERSTON:

PURPOSE AND

PERIOD OF USE:

PLBRCE OF USE:

MELBA ID B3641

MAR 13 2009

MARY LOU TLUCEK

15188 S CAN-ADA RD ENT OF
MELEA ID 83641 W%%EERQEASOURCES
GROUND WATER TRIBUTARY:

2.400 CFS

1,111.50C AFY

Right Nos. 63-3323 and 63-3324 are limited to a total combined annual
diversion volume of 1111.5 AF.

01/02/1963

TO1N R0O2W S26 NWNW Within CANYON County

PORPOSE OF USE PERIDD OF USE UANTITY
IRRIGATION 03/01 11/15 2.400 CFS

11,111.50 AFY
IRRIGATION in CANYON County

TO1N RO2W 526 NWNW T 29.00 TO1N ROZW 526 SWNW 40.00
TOIN RO2W 826 SENW 40.00 TO1N RD2W 526 NESW 20.00
TOIN ROZW $26 NWSW 39.00 TOLN RO2W S27 NENE 34.00
TDlﬁ ROZ2W 8527 NWNE 18.00 TO1N RO2W S27 SWNE 4.00

TGLN ROZW $27 SENE 31.00

285 ACRES TOTAL

Right Nos. 63-3323 and 63-3324 are limited to the irrigation of a combined
total of 247 acres within the place of use described above in a single
irrigation season.

OTHER PROVISIONS NECESSARY FOR DEFINITION OR ADMINISTRATION OF THIS WATER RIGHT:

This partial decree is subject to such general provisions necessary for

the definition of the rights or for the efficient administration of the water
rights as may be ultimately determined by the Court at a point in time no
later than the entry of a final unified decree. Sectien 42-3412(6), Idaho
Code. -

EXPLANATORY MATERIAL: BASIS OF CLAIM - License

Right includes accomplished change in place of use pursuant to Section
42-1425, Idaho Code. . .

EXHIBIT

<
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12/14/2006

JTDAHO DEPARTMENT OF WATER RESCURCES
RECCMMENDED WATER RIGHTS ACQUIRED UNDER STATE LAW

RIGHT NUMBER:
NAME AND ADDRESS

SOURCE:
QUANTITY :

PRIORITY DATE:

POINT OF
DIVERSICH:

PURPOSE AND
PERIOD OF USE:

PLACE OF USE:

OTHER PROVISIONS

63-3324 .

: JERRY L TLUCEK

15188 S5 CAN-ADR RD

MELBA ID 83641

MARY LOU TLUCEK RECE‘VED

15188 5 CAN-ADA RD

MELEA ID £3641 MAR 13 2009

_ : ENT OF
GROUND WATER TRIBUTARY: W%?Eaﬂgys%UHcﬁs

2.030 CFS
1,111.50 AFY

Right Nos. 63-3323 and 63-3324 are limited to a total combined annual
diversion volume of 1111.5 AF.

01/02/1963

TO1N RO2W 526 SWNW Within CANYON County

PURPOSE OF USE PERIOD OF USE UANTITY
IRRIGATION 03/01 11/15 .. 2.030 CFS

2,1X1.50 AFY
IRRIGATION in CANYDON County

TO1N ROZW S26 NWEA 39.00 TOLN RO2W 526 SVJI\TW“ 40.00
TOIN ROZW 526 " SENW 40.00 TO1N RO2W S26 NESW 40.00
TD1N RD2W 52¢ NWEW 35.00 - TO1N RO2W 527 NENE 34.00
TOLIN RO2W 527 NWNE 18.00 TO1IN RO2W 527 SWNE 4.00
TO1N RO2W 827 SENE 31.00

285 ACRES TOTAL

Right Nos. £3-3323 and 63-3224 are limited to the irrigation of a c¢combined
‘total of 247 acres within the place of use described above in a single
irrigation seascn. '

NECESSARY FQOR DEFINITION OR ADMINISTRATION OF THIS WATER RIGHT:

This partial decree is subject to such general provisions necessary for
the definition of the rights or for the efficient administration of the water
rights as may be ultimately determined by the Court at a point in time no

later than the entry of a final unified decree. Section 42-1412(6), Idaho
Code. ’ s .

EXPLANATORY MATERIAL: BASIS OF CLAIM - License

‘Right includes accomplished change in place of use pursuant te Section
42-1425, Idaho Code.

EXHIBIT

>
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12/14/2006

IDAHO DEPRRTMENT OF WATER RESOURCES
RECOMMENDED WATER RIGHTS ACQUIRED UNDER STATE LAW

RIGHT NUMEBER: 63-10435

NAME AND ADDRESS: REBEKAH TLUCEK
4619 5 CAN-ADA
MELBA ID B2641

XEVIN TLUCEK RECEIVED

4619 S CAN-ADA

MELEA ID B3641 HAR 1 3 2009
SHELLEY TLUCEK ‘

4615 S CAN-ADA , : : DEFARTMENT OF
MELEA ID B3641 WATER RESOURCES
BYRON TLUCEK

4619 S CAN-ADA

MELBA 1D 83641

SOURCE : o GROUND WATER TRIBUTARY:
QUANTITY: 0.740 CFS
306.00 AFY
PRIORITY DATE: 05/09/1987
POINT OF _
DIVERSICN: - T015 RO1W S12 NENW Within ADA County

PURFOSE AWD
PERICD OF USE:

PURPOSE_OF USE DERTOD OF USE QUANTITY
IRRIGATION 03/15 11/1s 0.740 CFB
306.00 AFY

The use of water for irrigation under this right may begin as early as March
i, provided other elements of the right are not exceeded. The use of water
. before March 15 under this remark is suberdinate to all water rights having
no subordinated early or late irrigation use and a priority date earlier than the
date a partial decree is entered for this right.

PLACE OF USE: IRRIGATION in ADA County
’ T0O1S RO1W 518 NWNE 4.00 . TO01l5 ROIW 518 NENW 34.00
T0iS RO1IW 518 NWERH 30.00

_ 68 ACRES TOTAL
OTHER PROVISIONS NECESSARY FOR DEFINITION OR ADMINISTRATION OF TRIS WATER RIGHT:
This partial decree is subject to such general provisions necessary for
the definition of the rights or for the efficient adwministration of the water

rights as may be ultimately determined by the Court at a peint in time no

later than the entry of a f£inal unified decree. Sectiocn 42-1412(6), Idaho
Code.

EXPLANATORY MATERIAL: BASIS OF CLAIM - License

This right when combined with all other rights shall provide no more than .02
cfs per acre nor more than 4.5 afa per acre for irrigation of the lands zbove.

EXHIBIT

4
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License and Cértifica;téf of Water Right

Water License No,_ 18448 Amount...B%.1_agcand. feet’
Water DistrictNo__.._ L Priority.__December 21, 1836

THIS 18 TO CERTIFY that PIONEER IBRIGATIUN DISTRICT © . TR g

of  Caldwell; Idahe - - . = - ., made applieation for a permit to appropnate thie

public waters of the State of Idaho, dated December 21 ; 1998g * ; that Permit No, 18448 .

was idsued under said epplieation; that Certificate of Completion of fwurks, with’ 2 carrying cﬁpacit; of
87.1 °  second feet, was issued thereunder on FEM’UB-_T;Y 6 - ,19 43, sl;oﬁviﬁg tha_r.bsaid works
were completed onthe 27th  day of May -,1842 ; andthat on the E.?_t'h

_day of E Hay , 19 42,

PIONEER IRRIGATION DISTRICT

of -7 Qeldwell e, State of Idaho ~, made proof to the satisfaction of the
Goumissicner of neplan;ation - ©of Ida.ho of the nghttouse ﬂmmm said subierrsnean
waters "y bty . - , for the pm'pose of "irrigaticn and domestic
tae T, u'n;iler Use Permit No.. - 18448 oﬁ the. Compissioner of Heclamation.

and that said right to the uge of said waters has been perfected in dccordance with the Iaws of Ida.ho, and is
herehy confirmed by the Commwstoner of Reclamatmn of Idaho and entefed of recurd in, Vohume, .. 7 4
of Llca‘nses at pa.ge 414§ , on the Sth day of . :

1948

._1

this Eth day of : re'oma;-y

i 4GS, SEOFFORD. :
« Co rier of Reclamauon




v w

Htate of Fdaho
License and Cerfificute of Wajer Right

Water License NoG=38870 .. ] Amount  2eh Cofu5.
Water District Nowwoom oo

Priority. Janvary. 2, 1963

. THES IS TO CERTIFY that KENMETH D. CASFER
of Nampa, Idaho , made application for a permit to appropriate the
public waters of the State of Idaho, dated =~ January 2 ,18 63  ;that Permit No. 30870
was Issued under said application; that Certificate of Completion of works, with a carrying capacity of
2.l second feet, was issued theremunder on February 11 ,18 65 | showing that said works +
were completed on the 10th day of August ,196L :andthatonthe 10th
day of _Avgust ,19 64,

KENNETH D. GASFER

of Nampa . » State of Idaho » made proof to the satisfaction of the
State Reclamation Ergineer of .Ida.hu, of the right to use the waters ofa well ‘ :
, a tributary of subterranean flow , for the purpose of  irrigation !
, under Use Permit No. 30870 . of the Department of Reclamation

and that said right to the use of sald waters has been perfected in accordance with the laws of Idaho,
and is hereby confirmed by the State Reclamation Engineer of Idaho and entered of record in Volume

13 of Licenses at page 8090 ,onthell day of February , 19 65 ;
The right hereby confirmed dates from Jamary 2 , 1963 ;
The Point of Diversion islocated Near NE corner of See, 27

inthe - % - %, Sec. — ,Tp-. 1 N,R. 2 W , B. M, Canyon County

That the amount of water to Which such right is entitled and heréby confirmed, for the purposes
aforesald, i limited to an amount actually needed and beneficially used for sald purposes, and shall

not exceed 2.4 cubic feet per second.

Description and location of use:

No. Acres No. Acres
Twp. |Range | See. | Forty-acre Tract Described In Permit Actually Trrigated
1K |2W 26 NWk Wi 40 18
SE: NWi ] 38
SWL NEL 40 5O
NWh SHi 40 26
NEl shr% 40 10
27 NE% NE X I 30
NW% NE% ) 40 . 13
SEL NE L0 22

Total number [of acres to be irrigaped: - 247

The right to the use of the water aforesaid hereby confirmed is restricted to the lands or place
of use herein described, as provided by the laws of Idaha.

WITNESS the seal and signature of the State Reclamation Engineer, affixed at Boise, Idaho, this
1ith dayof February ,19 45 .

RALPH W. THOMAS -
Deputy State Reclamation Engineer.

{SEAL) SCANNED
SEP 2 8 268
63 Sags
- — . Xpe foregoing is a true and certified copy of
- the document cn file &t the depariment cf

" 'Water Riesourcs

EXHIBIT

P




T L f
State of Idaln
. epe - .
License and Cerfificate of Water Right

Water License No.G=30871....____ ) ) Amount._2.03 c.f.g.
Water District No, e . Priority.Janpavy 2,.1963

THIS I5 TO CERTIFY that KENNETH D. CASFER
of Nampa, Idaho » made application for a permit to appropriate the
public waters of the State of Idaho, dated  Jemuary 2 »19 63 ;that Permit No. G-30871
was issued under said application; that Certificate of Completion of works, with a carrying capacity of
2,03 second feet, was fssed thereunder on  February 11 ,19 65 , showing that sald works
were completed on the 10th day of Lugust ,18 64 ;andthatonthe 1Gth
day of August 19 84,

KENNETH D. CASPER
of Nampa , State of Idaho , made proof to the satisfaction of the
Stzte Reclamtion Engineer of Idaho, of the right to use the waters of 2 well
, a tributary of subterranean flow ,for the purpose of irrigation

, under Use Permit No,  G=3087L of the Department of Heclamatien
and that said right to the use of said waters has been perfected in accordance with the laws of Idahe,
and is hereby confirmed by the State Reclamation Engineer of Idaho and entered of record In Volume

13 of Licensesatpage 8091 ,onthell day of February ,19 65 ;
The right hereby confirmed dates from January 2 y1963
The Point of Diversion islocated

in the sy 4 MW Y, Bec 24 yTpa § R 2W , B M Canyon County

That the amount of water to which such right is entitled and hereby confirmed, for the purposes
aforesaid, is limited to an amount actually needed and beneficialiy used for said purposes, and shall

not exceed  2.03 ‘cubic feet per second.

Description and location of use:

No. A )
Twp. |Range | See. | FortyacreTract | prpts'i Permit Actunlly Trgated
1IN | 2W | 26 NW% NW% 40 38
zqwi ) LO 38
SWE iz 10 40
MWl SWi 40 26
NEL SWi 4o -h0
27 NEL NE 40 30
W‘E NEA- 1&0 13
SZi NEL 40 22

Total number |of acres to be irrigafed: 247

The right t0 the use of the water aforesaid hereby confirmed is restricted to the lands or place
of use herein described, as provided by the laws of Idaho,

WITNESS the seai and signature of the State Reclamation Engineer, affixed at Boise, Idaho, this
11th day of February ,19 65

RALPH W. THOMAS
Deputy State Reclamation Engineer.

(SEAL) ‘ SCANNE
> NED 63 33;—34
SEP 20 2002
The foregolng is a true and certified copy of
A e 7 the document on file &t the department of

Water Hesourc?s.




State of Idaho
Department of Water Resources

WATER RIGHT LICENSE

WATER RIGHT NO. 63-10435
Priority: . May 9, 1987 Maximum Diversion Rate: 0.74 cCrs

This is to certify, that RICHARD L. REINEKE
JANICE I. REINERE
RT., 1 BOX 125
MELBA, ID 836410000

Maximum Diversion Volume:' 306.0 ~AF

has complied with the terms and conditions<®

of the permit, issued pursuant to Application for Permit dated April 22, 1987; and %
has submitted Proof of Beneficial Use on July 18, 1988. An examination indicates (&
that the wotks have a diversion capacity of .740 cfs of water from a GROUNDWATER K
source, and a water right has been established as follows: (4
: ' <

BENEFICIAL USE PERIOD OF USE  RATE OF DIVERSION  ANNUAL VOLUME &
- : , (S

IRRIGATION 03/15 to 11/15 0.74 CFS 306.0 AF &
&

LOCATION OF POINT(S) OF DIVERSION: NENW , Sec. 18, Township 015, Range 0lW <
' ADA County 3

G

PLACE QOF USE: IRRIGATION G
- &

TWN RGE SEC ACRES ~ ACRES ACRES  TOTAL &
R <
0is 01w 18 NWNE 4 NENW 34 LOT 1(NwWNW) 30 68 S
. i (&

Total number of acres irrigated: 68 2\

&

(&

CONDITIONS/REMARRS : %
1. The maximum diversion volume is defined as the maximum allowable ¢
volume of water that may be diverted annually from the source $

under this right. The use of water confirmed by this right is <‘

limited to the amount which can actually be beneficially used. (“

The maximum diversion volume may be adjusted to more accurately <:

describe the beneficial use or to impleéement accepted standards $

of diversion and use efficiency. <:

2. This water right is appurtenant to the described place of use. (

3. This right is subject to all prior water rights and may be (
forieited by five years of non-use. (

4. Medificatigns to or variance from this license must be made (,
within the limits of Section 42- 222 Idaho Code, or the :
applicable Idaho law. (

5. This right when combined with all other rights shall provide no &

more than .02 cfs per acre nor more than 4.5 afa per acre for the &

lands above. &
RILRBFILIED .

EXHIBIT The foregoing is & trus and certified copy of <

the document on file &t the depariment of . &

Water Resoudé . ( JAN €9 1851 ! g

S Ris ) ek [ S

Z y «

Al ’»*&:_&}p".f.-«fﬂ.’/'f;*.b;--’- S AR RN R AR AR
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(&
State of ldaho

Y PAGE 2 <
& ) Department of Water Resources <&
) (5
£ G
9 WATER RIGHT LICENSE <
) WATER RIGHT NO. 63-10435 <1
5 : ‘ ' <
) This license is issued pursuant to the provisions of Section 42-219, Idaho Codg. C:
’; Witness the seal and signature of the Director, affixed at Boise, this KZ €
2 day of _ Dmc=nspse , 1970, :
); %ﬁ”"""—\_ C 3)1»*—‘% ..
4 . 3 v v 0 (
4 Actingfor  R- Keith Higginson, D%’éfor / 5
>




RECEIVED
MAR 13 2003

EPARTMENT OF
WATLR RESOURCES

LAWRENCE G. WASDEN
Attorney General

CLIVE]. STRONG
Deputy Attorney General
Chief, Natural Resources Division

DAVID J. BARBER (ISB #2597)
Deputy Attorney General

- P.O. Box 44449
Boise, Idaho 83711-4449
Telephone: (208) 334-2400
Facsimile: (208) 854-8072

IN THE DISTRICT COURT OF THE FIFTH JUDICIAL DISTRICT
OF THE STATE OF IDAHO, IN AND FOR THE COUNTY OF TWIN FALLS

In Re SRBA ) Subcase Nos. 63-02529, 63-03323, 63-03324, & 63-10435
)
) IDAHO EXHIBIT 9: AFFIDAVIT OF JAN SHURTE
o ) DATED MARCH 11, 2009
Case No. 39576 )
)
)
STATE OFIDAHO )
) ss
County of Ada )

JAN SHURTE, being first duly sworn, deposes and states:

1. I am a competent adplt, over the age of eighteen years, and have personal
knowledge of the matters stated herein. I graduated from Meridian High School in May 1972
and began working for the Idaho Department of Water Resources (hereinafter the “IDWR”) in

ffi;"ﬁ L“"’\D “\‘;,;;;
e N TN

IDAHO EXHIBIT 9: AFFIDAVIT OF JAN SHURTE DATED MARCH 11, 2009 Page 1



1974. 1 have worked on applications o appropriate water, on licensing of water rights, on
transfer applications, and on beneficial use examinations. I began working on the Snake River
Basin Adjudicéﬂﬁn (hereinafter the “SRBA”) in 1988. Presently, I am the Water Rights
Supervisor in the Adjudication Burean for the Western Regional Office. I supervise resource
agents that actually prepare the Director’s Recommendations in the SRBA; I also prepare
recommendations as well.

2. The preparation of a recommendation for a water right in tk;e SRBA with a ground
water source involve several steps. If a water right in question with a ground water source had
an anﬁual volume of diversion for irrigation described in the original license, then IDWR would
“use that amount in its recommendation for an annual volume of diversion for irrigation
limitation. In the absence of an annual volume of diversion for irrigation limitation in fhe
license, IDWR’s procedure for calculating a ground water volume is a two step process . IDWR
first calculates a volume by multiplying the number of days in the irrigation season by the rate of
flow and multiplying that number by a conversion value of 1.9835 to convert to acre feet. This
calculétion reflects the amount of acre feet capable of being diverted based on system capacity
(hereinafter referred to as “system capacity method”). IDWR then calculates a volume by
multiplying the number of acres of irrigated land and multiplying that amount by the
Departrment’s beneficial use standard for the area (hereinafter referred to as “beneficial use
method™). This calculation reflects the amount of water that can be beneficially used by the
irrigator. IDWR then compares the two calculations and uses the smaller of the two amounts for
the recommended volume in the SRBA. Thus, the volume is linﬁted to the lesser of the system
capacity or the amount of water IDWR has determined that can be beneficially nsed.

3. (a) The IDWR recommended an annual diversion volume for water right no.

IDAHO EXHIBIT 9: AFFIDAVIT OF JAN SHURTE DATED MARCH 11, 2009 Page 2



63-02529 in the amount of 44,918.30 acre feet. The IDWR used the following values to

calculate this annual diversion volume:

an irrigation season of 260 days from March 1* of cach'year to November 15% of the
same year.

- a diversion amount of 87.1 cubic feet per second.
A conversion value of 1.9835 to convert one cubic foot per second diversion amount for

24 hours into an acre foot per day volume.

Thus, the annual diversion volume was calculated as the product of those three amounts
as follows: 260 * 1.9835 * 87.1 = 44,918.30 acre feet per year.

This calculation assumes thét these pumps ran 24 hours a day for the period of 260 days
at a full capacity of 87.1 cubic feet per second. Thus, this calculation used the system capacity
method.

(b) The IDWR issued a license for water right number 63-2529 in the diversion
amount of 87.1 cubic feet per second. This amount was the sum of the measured discharges
from 27 wells. The IDWR made the measurements in 1940 and 1941. The IDWR did not
conduct an additional field examination for the SRBA notice of claim for this water right. The
decision to recommend the annual diversion amount described in subdivision (a) w-as based upon
the policies contained in the updated Claims Investigation Manual, Adjudication Memo 34, and
policies derived from the following regulations: - IDAPA 37.03.02.035.01(0), IDAPA
37.03.02.040.01(b); IDAPA 37.03.11.020.03, which are attached hereto and incorporated herein

by this reference.
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4. (a) The IDWR recommended an annual diversion volurne for water right no.
63-03323 in the amount of 1,111.50 acre feet.! The IDWR used the following values to calculate
this annual diversion volume:

247 acres of irigated land.
an annual diversion amount of 4.5 acre feet per acre.

Thus, the annpal diversion volume was calculated as the product of those two amounts as
follows: 247 * 4.5 =1,111.5 acre feet per -ye&. Thus, this calculation used the beneficial use
method. |

(b)  If the IDWR had recommended an annual diversion volume in accordance with
the system capacity method, it would have used the following values to calculate this annual
diversion volume:

an irrigation season of 260 days from March 1 of each year to November 15™ of the
same year.

a diversion amount of 2.4 cubic feet per second.

A conversion value of 1.9835 to convert one cubic foot per second diversion amount for
24 hours into an acre foof per day volume.

Thus, the annual diversion volume would have been calculated as the product of those
three amounts as follows: 260 * 1.9835 * 2.4 = 1,237.7 acre feet per year.

This calculation assumes that these pumps ran 24 hours a day for the period of 260 days

at a full capacity of 2.4 cubic feet per second.’

! The IDWR’s recommendation describes the annual diversion amount in the QUANTITY element as 1,111.50 AFY
and in the PURPOSE AND PERIOD OF USE element as 11,111.50 AFY. The PURPOSE AND PERIOD OF USE

element obviously includes a clerical error of including one two many number ones in the amount of annual
diversion voluine.
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(c) . Since IDWR conducted a field exam in 1965 prior to issuance of a license, IDWR
did not conduct an additional field examination for the SRBA notice of claim for this water right.
The decision to recommend th'e annual diversion amount described in subdivision (a) was based
upon the policies contained in the updated Claims Investigation Manual and Adjudication Memo
34, and policies derived from the following regulations: ]DAPA 37.03.02.035.01(0), IDAPA
37.03.02.040.01(b); IDAPA 37.03.11.020.03, which are attached hereto and incorporated herein
by this reference. -

5. (a) The IDWR .recommended an annual diversion volume for water right no.

63-03324 in the amount of 1,111.50 acre feet. The IDWR used the following values to calculate

this annual diversion volume:

247 acres of irrigated land.
an annual diversion amount of 4.5 acre feet per acre.

Thus, the annual diversion volume was calculated as the product of those two amounts as
follows: 247 * 4.5 = 1,111.5 acre feet per year. Thus, this calculation used the beneficial use
method.

| (b) If the IDWR had recommended an annual di‘}ersion volume in accordance with
the system capacity method, it would have used the following values to calculate this annual

diversion volume:

an irrigation season of 260 days from March I* of each year to November 15" of the
same year.

a diversion amount of 2.03 cubic feet per second.

A conversion value of 1.9835 to convert one cubic foot per second diversion amount for
24 hours into an acre foot per day volume.

Thus, the annual diversion volume would have been calculated as the product of those three

amounts as follows: 260 * 1.9835 * 2.03 = 1,046.9 acre feet per year.
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This calculation assumes that these pumps ran 24 hours a day for the period of 260 days at a full
capacity of 2.03 cubic feet per second. The amount of 1,046.9 acre feet per year is less than the
amount ﬁtated in the recommendation of 1,111.50 acre feet per year. Since water right nos.
63-3323 and 63-3324 have the same place of use, a combined use limitation was added for each
water right with the amount of 1,111.50 acre feet as the recommended amount.

(c) Since IDWR conducted a field exam in 1965 prior to issu.ance of a license, IDWR
did not conduct an additional field examination rfor the SRBA notice of claim for this water right.
The decisioﬁ to recommend the annual diversion amount described in subdivision (a) was based
upon the policies contained in the updated Claimé Investigation Manual and Adjudication Memo
34, and policies derived from the following regulations: IDAPA 37.03.02.035.01(0), IDAPA
37.03.02.040.01(b); IDAPA 37.03.11.020.03, which are attached hereto and incorporated herciﬁ

by this reference.

6. (a) The IDWR recommended an annual diversion volume for water right no.
63-10435 in the amount of 306 acre feet.

(b) Since IDWR conducfed a field exam in 1989 prior to issuance of a license, IDWR
did not conduct an additional field examination for the SRBA notice of claim for this water right.
The decision to recommend the annual diversion amount described in subdivision (a) was based
upon water right license no. 63-10435.

7. The methods-and amounts of the annual diversion volume for irrigation for these

four water rights may be summarized as follows:

Water right number | Limitation amount Method

63-02529 44 918.30 acre feet System capacity method
63-03323 1,111.50 acre feet Beneficial use method
63-03324 1,111.50 acre feet Beneficial nse method
63-10435 306 acre feet License contained the limitation
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8. Further your affiant sayeth naught.

SUBSCRIBED AND SWORN to before me, a Notary Public in and for the State of
Idaho, this /{ day of March 2009.

T b/ s
NOTARY PUBLIC FOR IDAHO
Residing at _ D&, 52

My Commission expires:_/Z - /e - R O/2
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CERTIFICATE OF SERVICE

I certify that on this 1_2m day of March 2009 I caused to be served the original and/or
" copy of the IDAHO EXHIBIT 9: AFFIDAVIT OF JAN SHURTE DATED MARCH 11, 2009
on each of the following persons by the indicated method:

1.  Original to:
Clerk of the District Court 0 U.S. Mail, postage prepaid
Snake River Basin Adjudication : IF_Iacrlld aIl)%Jvery
. ederal Express
25 aix? Mvenue North O Facsimile: (208)736-2121
ox O Statehouse Mail

Twin Falls, ID 83303-2707

2. Copies to the following persons:

Special Master Theodore Booth 01 U.8. Mail, postage prepaid
Snake River Basin Adjudication Il;Iaéld alil)%l"efy
: ederal Express
%,%3 gffg%‘fﬂue North [l Facsimile: 345-8800
Twin Falls, ID 83303-2707 H Statehouse Mail
Jerry L. Tlucek and Mary Lou Tlucek O U.S. Mail, postage prepaid
Rebekah Tlucek, Kevin Tlucek, Shelley Eaffd alf%wery
ederal Express
_ Tluoek & Byron Tlucek O Facsimile: (303)312-7379
Piopeer Irrigation District [0 Statehouse Mail
c/o Scott L. Campbell & Dylan B. Lawrence
Moffat Thomas Barrett Rock & Fields,
CHTD.
101 S. Capitol Blvd., 10™ Floor
P.0O. Box 829
Boise, Idaho 83701-0829
United States Department of Justice U.S. Mail, postage prepaid
Environment and Natural Resource Division E I}_TIacllld geEl"lvery
ederal Express
1535 0 ng gg;tzi“eet’ MSC 033 O Racsimile: (303) 312-7379
0158, O Statehouse Mail
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IDWR Document Depository 1 U.S. Mail, postage prepaid

PO Box 83720 O Hand Delivery
Boise, ID 83720-0098 ' O Federal Express
O Facsimile:

Statehouse Mail

Chief of Natural Resource Division Not Applicable
Office of the Attorney General

State of Idaho

P.O. Box 44449

Boise, Idaho 83711-4449

At /@bﬁ\

DAVID J. BARBER'
DPeputy Attorney General
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IDAHO ADMINISTRATIVE CODE IDAPA 37.03.02
Department of Water Resources Beneficial Use Examination Rules

returned to the applicant. If the director determines an applicant is qualified, a certificate of appointment will be
* issued. ) (7-1-93)

04. Expiration. Every water right examiner certificate of appointment shall expire March 31 of each
vear unless renewed by application in the manner prescribed by the director A non-refundable fee in the amount
prov1ded by statute shall accompany an application for renewal. (7-1-93)

05. Refusal or Revocation. An appointment or rencwal may be refused or revoked by the director at
any time upon a showing of reasonable cause. A party aggrieved by an action of the director mdy request an
administrative hearing pursuant to Section 42-1701A(3), Idahe Code. - : ) - (7-1-93)

06. Reconsideration. An application for appomtment or renewal which: has been refused or revoked by .
the director may not be reconsidered for six (6) months. . : (7-1-93)

07. Liability. The state of Idaho shall not be liable for the compénsation of any water right examiner
other than depariment employees. The permit holder shall be responsible for costs associated with proof submittal
including examination and field report preparation. (7-1-93)

08. Examinations. Department employees who have the knowledge and experience necessary to
satisfactorily complete water right field examinations as determined by the director, may be appointed as water right
examiners for the purpose of completing water right examinations during the course and scope of their employment
with the department. Upon termination of emiployment with the department, such examiners, unless reappointed as a
non-department certified examiner under provisions of these rules, are not authorized to conduct field examinations.
The fee provisions of these rules are waived for appointments of department employees. (7-1-93)

09. Ingress or Egress Authority. Appointment as a water right examiner does not grant ingress or
egress authority o non-department examiners and does not convey authority unless explicitly preseribed in these

rules. . - (7-1-93)

10. Reports. The director will not accept a field examination report prepared by a certified water right
examiner who has any past or present interest, direct or indirect, in either the water right permit, the land or any
enterprise benefiting, or likely to benefit, from the water right. Among those that the director will presume to have an
actual or potential conflict of interest and from whom he will not accept a field examination report are the following:

(7-1-93)
a. The person or persons owning the water right permit or the land or cnterpnsc benefiting from the
water right permit, members of their families (spouse, parents, grandparents, lineal descendants including those that
are adopted, lineal descendants of parents; and spouse of lineal descendants), and their employees. (7-1-93)
b. The person or persons, who sold or installed the diversion works or distribution system. (7-1-93)
11, Money Received. All moneys received by the department under the provisions of these rules shall
be deposited in the water administration fund created under Section 42-238a, Idaho Cede. (7-1-93)
031.-034.  (RESERVED). ’
035. EXAMINATION FOR BENEFICIAL USE (RULE 35).
01. Field Report. . (7-1-93)
a. All items of the field report must be completed and must provide sufficient information for the
director to determine the extent of the water right developed in order for the report to be acceptable to the director.
. (7-1-93)
b. Permitted uses partially developed by the permit holder shall be described. Permitted uses which
were not developed by the permit holder shall be noted. Uses determined to exist which are not authorized by the
permit being examined shall also be noted. (7-1-93)
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IDAHO ADMINISTRATIVE CODE . | IDAPA 37.03.02
Department of Water Resources Benef’ cial Use Examination Rules

c. A concise description of the diversion works and a general description of the distribution works
shall be given. This description must trace the water from the point of diversion to and including the place of use and
the return to a public water source, if any. The make, capacity, serial number and model number of all pumps,
beosters or measuring devices assocxated with the point of diversion at the source of the water supply shall be

described on the field report. (7-1-93)

d. Any interconnection of the waler use being examined with other water rights or with other
conveyance systems shall be described on the field report. Any reservoir, diversion dam, headgate, well, canal, flume,
pump and other related structure shall be included. This description shall be in the form of a concise word picture of
_ the storage of water, if stored, its release, rediversion and conveyance to the place of use. A schematic diagram of the
project works shall also be provided in the field report. ) (7-1-93)

e. If water is returned to a public water source affer use, a legal description of the point where the
water is returned and source to which discharge is made shall be provided. Examples of uses which generally have an
effluent discharge include fish propagation and power facilities. (7-1-93)

1. The methed of compliance with each condition of approval of a permit shall be shown on the field
report by the examiner.: (7-1-93)

g. If the water is used for irrigation, the boundaries of the various irrigated areas and the location of
the project works providing water to each shall be platted on the proof maps and the full or partial acreage in each
legal subdivision of forty (40) acres or government lot shall be shown. (7-1-93)

b. Irrigated acreage shall be shown on the field report to the nearest whole acre in a legal subdivision
except the acreage shall be shown to the nearest one-tenth (0.10) acre for permits covering land of five (5) acres or
Iess. (7-1-93)

i Where a permit has been developed as separate distribution systems from more than one point of
diversion, the separate areas irrigated from each point of diversion shall be shown on the proof maps as described
herein before and the legal subdivisions embracing the irrigated areas for each such respective point of diversion
together with the total irigated area shall be described. (7-1-93)

The field examiner does not need to show total volume of water for mumc1pa1 and fire protection
uses on the field report unless the project works provide for storage of water. (7-1 93)

k. The total number of holding/rearing ponds and the dimensions and volume of the ponds shall be
shown on the field report for fish rearing or fish propagation use. The annual volume shall be calculated based on the
changes of water per hour. (7-1-93)

1 Information shall be submitted concerning the beneficial use that has been made of the water unless
the purpose of use is for irigation. For example, for stockwater use, the number and type of stock watered shall be
provided. Similar indications of the extent of beneficial use shall be provided for all other non-irrigation uses.

(7-1-93)
m. Information on the period during each year that the watér is used shall be described for each use.
(7-1-93)
n. For permits having more than one use, the diversion rate measured for each use shall be described.
(7-1-93)
0. The amount (rate and/or volume) of water shall be limited by the smaller of the permitted amoun,
the amount upon which the license examination fee 1s.paid, the capacity of the diversion works or the amount
beneficially used, including any statutory limitation of the duty of water. (7-1-93)
p- Suggested amendments shall be noted on the field report when the place of use, point of diversion,
period or nature of use is different from the approved permit or from previously approved amendments. (7-1-93)
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IDAHO ADMINISTRATIVE CODE _ IDAPA 37.03.02
Department of Wafer Resources Beneficial Use Examination Rules

An aerial photo must accompany field reports involving ten (10} or more irrigated acres unless
waived by the director. If existing photos are not available, the director will accept a USGS Quadrangle map at the

Iargest scale available. (7-1-93)
02. Field Report Acceptability. ’ (7-1-93)
a. All field reports shall be prepared by or under the supervision of certified water right examiners.

The report must be properly endorsed with an engineer or geologist seal and signature. Field reports received from
certified water right examiners will be accepted if the repost includes all the information required to complete the
report and provides the information required by Rule Subsection 035.01. (7-1-93)

b. Field reports not completed as required by these rules will be returned to the certified water right
examiner for completion. If the date for submitting proof of beneficial use has passed the penalty prowsmns of Rule
055 shall apply. (7-1-93)

c. If the director determines that a field report is acceptable but that additional information is needed
to clarify the field report, he will notify the certified water right examiner in writing of the information required. If the
additional information is not submitted within thirty (30) days or within the time specified in the wriiten notice, the
priority date of the permit will be advanced one (1) day for each day the information submittal is late. Failure to
submit the required information within one (1) year of the date of the department’s request is cause for the director to

take action to cancel the permit. (7-1-93)
.d. . Field reports which indicate that a measuring device, required as a condition of approval of the
permit, has not been installed, are not acceptable and will be returned to the examiner unless the measuring device
requirement has been formally waived by the director. (7-1-93)
03. General. (7-1-93)
a. For irrigation purposes, the duty of water shall not exceed five (5) acre feet of stored water for each
acre of land to be irigated or more than one (1) cubic foot per second for each fifty (50) acres of land to be imigated
unless it can be shown to the satisfaction of the director that 2 greater amount is necessary. {7-1-93)
b. For irrigated acreage of five (5) acres or less, a rate of diversion not in excess of three one-
hundreths (0.03) cfs per acre may be allowed on the license to be issued by the director. (7-1-93)
c. Conveyance losses of water from the point of diversion to the place of use which are determined by
actual measurement may be allowed by the director if the loss is determined by the director to be reasonable.

(7-1-93)
4. The duty of water described in Rule 035.03.2. may be exceeded if the department has authorized a

greater diversion rate when the penmt was issued and good cause acceptable to the director has been demonstrated.
(7-1-93)
e For irrigation systems which cover more than twenty-five thousand (25,000) acres, the field report

does not need to describe the irrigated land by legal subdivision, but may be described generally as the lands under
the project works if the total irrigated acres has been accurately determined and is shown on the field report. The
amount of water beneficially used under such projects must be shown on the field report. ) (7-1-93)

04. Requests. Requesis to the department for computerized data, copies, or other information

involving research of department records must be accompanied by a fee as required in Section 42-221, Idaho Code.
. (7-1-93)

036. — 039. (RESERVED).
040. WATER MEASUREMENT (RULE 40).

01. Measurement Terminology. - (7-1-93)
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IDAHO ADMINISTRATIVE CODE : ~ IDAPA 37.03.02
Department of Water Resources Beneficial Use Examination Rules

a Rate of flow measurements shall be shown in units of cubic feet per second (cfs) with three 3)
s1gmﬁcant figures and no more precision than hundredths. . (7-1-93)

b. Volume measurements shall be shown in units of acre-feet (AF) with three (3) significant figures,
and no more prec151on than tenths. (7-1-93)

02. Rate of Diversion. The rate of diversion measurement shall be conducted as close as reasonably
possible to the source of supply and shall be measured with the project works fully in place operating at normal
capacity. For example, if a sprinkler system is used for irrigation purposes, discharge from the pump must be
measured with the sprinkler system connected. (7-1-93)

03. Measurements. Water measurements may be made by vessel, weir, meter, rated flume, reservoir
capacity table or other accepted standard method of measurement. The fiéld report shall describe the method used in
making the measurement, the date when made, the name of the person makmg the measurement, the legal description
of the location where the measurement was taken and shall include sufficient information, mcludmg current meter -
notes, rating tables, and/or calibration information to enable the director to check the quantity of water measured in
each case. (7-1-93)

04. Unacceptable Méasurements. Theoretical diversion rates or theoretical carrying capacities are not
acceptable as a measure of the rate of diversion except for some diversion systems where an exception is granted by
the director. Systems for which a measuring device, access port, or certified water measurement is not a permit

requirement, are considered exernpt from this rule. . (7-1-93)
05. Method. Rate of flow measurements shall be determined using equipment and methods capable of
obtaining an accuracy of plus or minus ten percent (10%). ‘ (7-1-93)

041. —-044. = (RESERVED).

045. DRAWINGS, MAP, AND SCHEMATIC DIAGRAM (RULE 45).
The following provisions shall apply to the submittal of drawings, maps, photos and the schematic diagrams.
' (7-1-93)
01. Submiital of Drawings, Maps, Photos and Schematic Diagrams. Drawings, maps, photos and
schematic diagrams used as an attachment to the field report shall be on eight and one-hatf by eleven (8 1/2 x 11) inch
paper whenever possible. A margin of two (2) inches at the top and one-half (1/2) inch on the other three (3) sides
should be provided. (7-1-93)
02. Attachment Sheets. Attachment sheets shall depict information on oﬁe (1)sideonly. . (7-1-93)
03. Scale of Map. The map depicting the point of diversion and place of use shall be of a reasonable -
scale but not less than two (2) inches equals one (1) mile. The map shall show the location of the point(s) of diversion

to the nearest forty (40) acre tract or to a ten (10) acre tract for springs. The location of ditches, canals, mainlines,
distribution systems and the place of use by forty {40) acre fract must be shown. (7-1 93)

04. Drawings. Drawings need to generally depict the size and type of diversion works, measuring
device, conveyance system, water application methed, and the location of any measurements taken. (7-1-93)

65. Photographs. Photographs of the diversion works, the typical distribution works and other
prominent features of the system shall be provided with the field report. (7-1-93)

“046. — 049. (RESERVED).
050. LICENSE EXAMINATION FEE (RULE 50).
01. Examinations Conducted by Department Certified Water.Right Examiners. (7-1-93)

a. The examination fee shall be pziyable 1o the Department of Water Resources unless the field
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IDAHO ADMINISTRATIVE CODE IDAFPA 37.03.11 - Conjunctive Management of
Department of Water Resources Surface & Ground Water Resources

19. Reasonably Anticipated Average Rate of Future Natural Recharge. The estimated average
annual volume of water fecharged to an area having a common ground water supply from precipitation, underflow
from tributary sources, and stream losses and also water incidentally recharged to an area having a common ground
water supply as a result of the diversion and use of water for irrigation and other purposes. The estimate will be based
on available data regarding conditions of diversion and use of water existing at the time the estimate is made and may
vary as these conditions and available information change. (10-7-94)

20. Respondent. Persons against whom complaints or petitions are filed or about whom investigations
are inifiated. . : (10-7-94)

21. Senior-Priority. A water right priority date earher in time than the pnonty dates of other water
rights being considered. (10-7-94)

22. Surface Water. Rivers, streams, lakes and springs when flowing in thcir natural channels as
provided in Sections 42-101 and 42-103, Idaho Code. ) ' : (10-7-94)

: 23. Water District. An instrumentality of the state of Idaho created by the Director as provided in
Section 42-604, Idaho Code, for the purpose of performing the essential governmental function of distribution of
water among appropriators under Idaho law. : (10-7-94)

24. Watermaster, A person elected and appointed as provided in Sec‘uon 42-605, and Section 42-801,
Idaho Code, to distribute water within a water district. (10-7 —94)

25. Water Right. The legal right to divert and use or to protect in place the public waters of the state of
Idaho where such right is evidenced by a decree, a permit or license issued by the Depariment, a beneficial or
constitutional use right or a right based on federal law. ) (10-7-94)

011. — 019, (RESERVED).

020. GENERAL STATEMENTS OF PURPOSE AND POLICIES FOR CONJUNCTIVE
MANAGEMENT OF SURFACE AND GROUND WATER RESOURCES (RULE 20).

01. Distribution of Water Among the Holders of Senior and Junior-Priority Rights. These rules
apply to all situations in the state where the diversion and use of water under junior-priority ground water rights either
individually or collectively causes material injury to uses of water urider senior-priority water rights. The rules govern
the distribution of water from ground water sources and areas having a common ground water supply. (10-7-94)

02. Prior Appropriation Doctrine. These rules acknowledge all elements of the prior appropriation
doctrine as established by Idaho law. (10-7-94)

03. Reasonable Use of Surface and Ground Water. These rules integrate the administration and use
of surface and ground water in a manner consistent with the traditional policy of reasonable use of both surface and
ground water. The policy of reasonable use includes the concepts of priority in fime and superiority in right being -
subject to conditions of reasonable use as the legislature may by law prescribe as provided in Article XV, Section 5,
Idaho Constitution, optimum development of water resources in the public interest prescribed in Article XV, Section
7, ldaho Constitution, and full economic development as defined by Idaho law. An appropriator is not entitled to
command the entirety of large volumes of water in a surface or ground water source to support his appropriation
contrary to the public policy of reasonable use of water as described in this rule. © (10-7-94)

04. Delivery Calls. These rules provide the basis and procedure for responding to delivery calls made
by the holder of a senior-priority surface or ground water right against the holder of a junior-priority ground water
right. The principle of the fittile call applies to the distribution of water under these rules. Although a call may be
‘denied under the futile call docirine, these rules may require mitigation or staged or phased curtailment of a junior-
priority use if diversion and use of water by the holder of the junior-priority water right causes materjal injury, even
though not immediately measurable, to the holder of a senior-priority surface or ground water right in instances where
the hydrologic connection may be remote, the resource is large and no direct immediate relief would be achieved if
the junior-priority water use was discontinued. (10-7-94)
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IDAHO ADMINISTRATIVE CODE - IDAFPA 37.03.11 - Conjunctive Management of
Department of Wafer Resouirces . Surface & Ground Water Resources

05. Exercise of Water Rights. These rules provide the basis for determining the reasonableness of the
diversion and use of water by both the holder of 2 senior-priority water right who requests priority delivery and the -
holder of a junior-priority water right against whom the call is made. (10-7-54)

06. Areas Having a Common Ground Water Supply. These rules provide the basis for the
designation of areas of the state that have a common ground water supply and the procedures that will be followed in
incorporating the water rights within such areas into existing water districts or creating new districts as provided in
Section 42-237a.g., and Section 42-604, Idaho Code, or designating such areas as ground water management areas as
provided in Section 42-233(b), Idaho Code. (10-7-84)

A Sequence of Actions for Responding to Delivery Calls. Rule 30 provides procedures for
responding to delivery calls within areas having a common ground water supply that have not been incorporated into
an existing or new water district or designated a ground water management area. Rule 40 provides procedures for
responding to delivery calls within water districts where areas having a common ground water supply have been
incorporated into the disirict or a new district has been created. Rule 41 provides procedures for respending to
delivery calls within areas that have been designated as ground water management areas. Rule 50 designates specific
known areas having a common ground water supply within the state. (10-7-94)

03. Reasonably Anficipated Average Rate of Future Natural Recharge. These rules provide for
"administration of the use of ground water resources to achieve the goal that withdrawals of ground water not exceed

the reasonably anticipated average rate of future natural recharge. (Section 42-237a.g., Idaho Code) (10-7-94)
09, Saving of Defenses. Nothing in these rules shall affect or in any way limit any person’s entitlement
to assert any defense or claim based upon fact or law in any contested case or other proceeding. (10-7-94)

10. Wells as Alternate or Changed Points of Diversion for Water Rights from a Surface Water
Source. Nothing in these rules shall prohibit any holder of a water right from a surface water source from seeking,
pursuant to Idaho law, to change the point of diversion of the water to an inter-connected area having a common
ground water supply. ) (10-7-94)

11. Domestic and Stock Watering Ground Water Rights Exempt. A delivery call shall not be
effective against any ground water right used for domestic purposes regardless of priority daie where such domestic
use is within the limits of the definition set forth in Section 42-111, Idaho Code, nor against any ground water right
used for stock watering where such stock watering use is within the limits of the definition set forth in Section 42-
1401A(12), Idaho Code; provided, however, this exemption shall not prohibit the holder of a water right for domestic
or stock watering uses from making a delivery call, including a delivery call agaiast the holders of other domestic or
stockwatering rights, where the holder of such right is suffering material injury. ) (10-7-94)

021. — 029. (RESERVED).

030. RESPONSES TO CALLS FOR WATER DELIVERY MADE BY THE HOLDERS OF SENIOR-
PRIORITY SURFACE OR GROUND WATER RIGHTS AGAINST THE HOLDERS OF JUNIOR-
PRIORITY GROUND WATER RIGHTS WITHIN AREAS OF THE STATE NOT IN ORGANIZED
WATER DISTRICTS OR WITHIN WATER DISTRICTS WHERE GROUND WATER REGULATION HAS
- NOT BEEN INCLUDED IN THE FUNCTIONS OF SUCH DISTRICTS OR WITHIN AREAS THAT HAVE
NOT BEEN DESIGNATED GROUND WATER MANAGEMENT AREAS (RULE 30).

01. Delivery Call (Petition). When a delivery call is made by the holder of a surface or ground water
right (petitioner) alleging that by reason of diversion of water by the holders of one (1) or more junior-priority ground
water rights (respondents) the petitionter is suffering material injury, the petitioner shall file with the Director a
petition in writing containing, at least, the following in addition to the information required by IDAPA 37.01.01,
“Rules of Procedure of the Department of Water Resources,” Rule 230: (10-7-94)

a. A description of the water rights of the petitioner including a listing of the decree, license, permit,
claim or other documentation of such right, the water diversion and delivery system being used by petitioner and the
beneficial use being meade of the water. {10-7-94)
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RECE’VED.
MAR 13 2059

DEPARTME
WATER HES(_)T;ESES

LAWRENCE G. WASDEN
Attorney General

CLIVE]. STRONG
Deputy Attorney General
Chief, Natural Resources Division

DAVID J. BARBER (ISB #2597)
Deputy Attorney General
P.O. Box 44449
Boise, Idaho 83711-4449

- Telephone: (208) 334-2400
Facsimile: (208) 854-8072

IN THE DISTRICT COURT OF THE FIFTH JUDICIAL DISTRICT
OF THE STATE OF IDAHO, IN AND FOR THE COUNTY OF TWIN FALLS

In Re SRBA ) Subcase Nos. 63-02529, 63-03323, 63-03324, & 63-10435
) .
) IDAHO -EXHIBIT 10: AFFIDAVIT OF JEFF
) PEPPERSACK DATED MARCH 11, 2009
Case No. 39576 )
)
)
STATE OF IDAHO )
) ss
County of Ada )

JEFF PEPPERSACK, being first duly sworn, deﬁoses and states: -

1. I am a competent adult, over the age of eighteen years, and have personal
knowledge of the matters stated herein. I graduated from the University of Idaho in May 1983
with a Bachelor of Science degree in Civil Engineering. 1 am a registered professional civil

COPRY
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engineer in the State of Idaho.

2. My employmenit history is as follows: I tvorked for the U. S. Geological Survey
from 1983 to 1984 as a Hydrologic Technician. I have then worked for the Idaho Depamhr_ant of
Watter Resources (hereinafter the “IDWR”) from 1984 to the present. I-started as an Engineering
Specialist in the Enetgy Bureau from 1984 to 1987, which involved, among other tasks, pump
efficiency tests and irrigation system audits. From 1987 to 1999, 1 W(trked as Ia:n Engineer,
" Technical I, in the Adjudication Bureau, which was a senior en.gineering position for the Snake-
River Basin Adjudication. From 1999 to 2007, 1 wotked as Manager, Water Right Permits
Section, which supervised staff and oversaw programs for review of water right applications.
From 2007 to the present, I have worked as the Chief, Water Allocation Bureau, which manages
. the Water Right Permits and Water Distribution Sections.

| 3. I am familiar with the policies of the IDWR regarding the development of
standards for annual volume of irrigation diversion limitations that are included as an element qf
a watet right. The IDWR has prepared several reports on the development of irrigation diversion
limitations. These reports int:lude the following: (1) Report Regarding .Developmcnt of
Standards for Annual Volume of Irrigation Requirements at the Field Headgate, In Re SRBA,
Twin Falls County Civit Case No. 39576, Sub-Case No. 36-08649 (August 1, 1996) and (2)
Report Regardiné Evaluation of Irrigation Diversion Rates, In Re SRBA, Twin Falls County
Civil Case No. 39576, Sub-Case No.: 00-0000 (January 14, 1999). Those two reports are
attached as Attachments I and II and are incorporated herein by this reference.

4. A brief summary of the process used to develop an annual diversion volume

limitation for irrigation is as follows:
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a. Irrigation water is intended to make up for the deficiency in natural -
précipitation so that a target crop may be grown in an arcé. Published studies were
undertaken to determine the amount of deficiency in water for target crops at sites in
Idaho. A detailed -study would determine (i) ti'lc; Wafer needs of the target croﬁ on 2 daily
basis and (ii) the amount that that need is satisfied by precipitation for each day for the
irrigation season. The difference between those two amounts is the 'deﬁcieﬁcy that

' irrigation water must provide. The daily deﬁéiencies are £hen added up“ to détermine the
amount of the water deficiency on an annual basis. Since each irrigation season differs in
the amount of solar radiation striking the surface 6f the earth, the wind at the site in
questioﬁ, and the other factors affecting evaporation and transpiration for the target crop,
the amount of the water deficiency will vary from year to year. The IDWR used average
values for the most water consumptive crop in each area of the state where crop
consumptive iﬁigation requirement data was available. The average values were rounded
up to the next highest one-half acre foot .valuc to account | for variability between
irrigation seasons.

b. The crop consumpti_ve irrigation ;equirement is converted into a field
headgate_amc;unt'by projecting-a certain efficiency f(;r the irrigation system. If the crop
consumpﬁve irrigation requirement for a target crop was 3 acre feet per year and if the
irrigation efficiency was 70 per cent, then the field headgate amount would be calculated
by dividing the crop consumptive irrigation requirement ;)f 3 acre feet by 0.70, which is
equal to 4.29 acre feet per year. That amount was then rounded to the nearest one-half
acre foot value, Thus, in that example, the field headgate requirement would be rounded

to 4.5 acre feet per year. The IDWR has expected imrrigation systems to attain an
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efficiency of 70 to 75 percent based on published values for modern irrigation systems.
After determiningra field headgate amount for varicus locations in the statg, the IDWR
‘divided the state into several different areas with similar headgate amounts and assigned
a single standard for field headgate volume to each area. Using this metﬁodology, the
IDWR determined that 4.5 acre feet per acre per year is a standard for the maximum
amount of water that can be beneficially used in the Treasure Valley area. This
determination was based on a study of c;rop consumptive irrigation réquirement by
Richard C. Allen, Ph.D., P.E. and Charles Broc.kway, Ph.D., P.E. Richard C. Allen,
Ph.D., P.E. recently updated the analysis of the crop consumptive irrigation requjrenient
for crops in Idaho. The IDWR has not re-evaluated standards for the Treasure Valley or

other areas of the state based on this new work.

sl

JEE ?ff’P{ERSACK

5. Further your affiant sayeth naught.

SUBSCRIBED AND SWORN to before me a Notary Public in and for the State of
Idaho, this //’day of March 2009,
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CERTIFICATE OF SERVICE

I certify that on this 122 day of March 2009 I caused to be served the original and/or
copy of the IDAHO EXHIBIT 10: AFFIDAVIT OF JEFF PEPPERSACK DATED MARCH 11,
2009 on each of the following persons by the indicated method:

1. Original to:
Clerk of the District Cowrt : 0 U.S. Mail, postage prepaid
Snake River Basin Adjudication Eaéld a]?%wel'}’
: ederal Express
%?gﬁfg%‘fn“e North O Facsimile: (208) 736-2121
; [ Statehouse Mail
Twin Falls, ID 83303-2707
2. (§0pies to the following persons:
Special Master Theodore Booth [ U.S. Mail, postage prepaid
Snake River Basin Adjudication Hand Delivery
253 Third Avenue North L1 Federal Express

Facsimile: 345-8800

. O
PO Box 2707 O Statehouse Mail

Twin Falls, ID 83303-2707

Jerry L. Tlucek and Mary Lou Tlucek O U.S. Mail, postage prepaid
Rebekah Tlucek, Kevin Tlucek, Shelley ?:éledr a?%?igs
. Thucek & Byron Tlucek O Facsimile: (303) 312-7379
ioneer Iirigation District [0 Statehouse Mail
cf/o Scott L. Campbell & Dylan B. Lawrence
Moffat Thomas Barrett Rock & Fields,
CHTD.
101 S. Capitol Blvd., 10® Floor
P.O. Box 829 '
Boise, Idaho 83701-0829
United- States Department of Justice U.S. Mail, postage prepaid
Environment and Natural Resource Division g E:éléira?%ligvigs
S o oo MSC 033 O Facsimile: (303) 312-7379
> O Statehouse Mail
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IDWR Document Depository |
PO Box 83720
Boise, ID 83720-0098

Chief of Natural Resource Division 7

Office of the Attorney General
State of Idaho’

P.O. Box 44449

Boise, Idaho 83711-4449

O U.S. Mail, postage prepaid
O Hand Delivery

O Federal Express

L Facsimile:

Statehouse Mail

Not Applicable

@Q@J O Gocller

DAVID J. B
-Deputy Attorney General
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REPORT REGARDING DEVELOPMENT OF STANDARDS FOR ANNUAL
VOLUME OF IRRIGATION REQUIREMENTS AT THE FIELD HEADGATE

: -in Re SRBA .
Twin Falls County Civil Case No. 33578
Sub-Case No.: 36-08649

Report to the SRBA District Court

Prepared by the Idaho Department of Water Resources
‘Karl J. Dreher, Director :
David R. Tuthill Jr., Acting Adjudication Bureau Chief

August 1, 1996

MAIL 104452



REPORT REGARDING DEVELOPMENT OF STANDARDS FOR ANNUAL VOLUME OF
IRRIGATION REQUIREMENTS AT THE FIELD HEADGATE

INTRODUCTION

The purpose of this report is to document the methodology used by the ldaho
Department of Water Resources {IDWR) to develop standards for annual velume of
irrigation requirements at the field headgate. The standards used by IDWR are based
on the annual volume of consumptive use for the most water-consumpftive crop grown. ..
in an area and an irrigation application efficieriey which is considered achievable using -

the benefits of modern irrigation design and practices. In order to fully describe the
field headgate requirement standard, this paper will first describe IDWR standards for
the annual volume of consumptive use for irrigation. Development of these standards

‘was first described in a December 18, 1991 memorandum which is attached 1o this
.report for reference (Attachment 1}.

DEFIN‘ETION OF TERMS

Consumptive Use (CU):~ This termi has both a technical definition and a statutory
definition, as follows:

Technical Definition: The amount of water franspired by an actively growing
or photosynthesizing plant plus water evaporated from soil and foliage in the
area occupied by the growing plant. This -term is synonymous with
evapotranspiration {(ET) (Allen and Brockway, 1983, p. 2}.

Statutory Definition: Section 42-1401A({2) of the ldaho Code provides the

following definition: "the amount of water that does not remain in the water

systemn after use or is not returned to the water system through return flows

or seepage ... for an irrigation water right {consumptive use] shall be based

" upon the most water consumptive crop that can be grown in the area during
~the period of the year when water is used for irrigation.”

Units for consumptive use for irrigation are expressed in acre-feet per year per acre
{AFY per acre) in this report.

Evapotranspiration (ET}ﬁ :See “Consumptive Use" {technical definition} defined above.

Consumptive Irrigation Requirement (CIR): The amount of water required for
consumptive use that is artificially applied to the soil through irrigation {Sutter and

Corey, 1970, p. 1}. Units for CIR are expressed in units of AFY per acre in this
report,
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. REQUIREMENTS AT THE FIELD HEADGATE

Effective Precipitation (EP:: The amount of water provided by precipitation which is
capable of satisfying a part of the consumptive use (Sutter and Corey, 1970, p. 1).

Field Headgate Reguirement {FHR}): See "lrrigation Requirement” defined beiow;h.r.

frrigation Requirement: The amount of water required to be delivered to the irrigation
system to meet the consumptive irrigation requirement {Sutter and Corey, 1970, p.
1). This term is also called the field headgats reguirement in this report and ‘is
expressed in units of AFY per acre:

Isrigation Efficiency (IE):- The réﬁo of the average depth of irr’tgaﬁbn water beneficially -
used to the average depth applied, expressed as a percentage {(USDA, 1993, p. 2-
164). This term is also called the irrigation application efficiency in this report.

'~ DISCUSSION OF CONSUMPTIVE USE TERMS

Technical iiteratﬁre considers the consumptive use {CU) for irrgated cropland to be
provided by two components, irrigation and precipitation (Sutter and Corey, 1870, p.

H—Measurements-of-quantities-of-waterrequired-for-grewing-erops-typically-identify————
the total CU, without specifying whether this amount is provided by irrigation or by
precipitation. :

On the other hand, the CU for irrigation as defined by ldaho statute, and thus the CU
- reported by IDWR for the recommendations of water rights, is the crop water use

amount that must be provided by the irrigation system. This amountis technically the
consumptive irrigation requirement {CIR), which is computed by subtracting the
effective precipitation (EP) from the evapotranspiration (ET). For clarity in this report,
the two types of consumptive use will be assigned subscripts, as follows:

CU; = Technica! Consumptive Use = ET
CU; = Statutory Consumptive Use = ET - EP = CIR
BACKGROUND

The computation of iri-igation consumptive uses in ldaho has been refined through the
decades. An initial basis for computation of consumptive water uses was provided
in & 1970 publication prepared by Sutier and Corey entitled "Consurmpftive lrrigation

*Based on coramunication with Dr. James L. Wright of the USDA Agricuitural Research Service on Jung
27, 1986. -
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REPORT REGARDING DEVELOPMENT OF STANDARDS FOR ANNUAL VOLUME OF IRRIGATION
REQUIREMENTS AT THE FIELD HEADGATE

Requirements for Cropsin ldahe.” This study applied the SCS-Modified Biéney—Cridd[e
method to data obtained at 42 weather stations in or near idaho to compute
consumpiive use {CU;} and consumiptive irrigation requirement {CIR} {equivalent to

CUg). These values were reported as functions of crops and months for various
frequencies of occurrence.

The Sutter and Corey study was used as the basis for IDWR irrigation standards for
consumptive use {CUg) and field headgate requirements (IDWR, 1282). IDWR
developed a reference map for field headgate requirements based on the 80th
‘percentile? values of CIR for alfalfa and an irrigation efficiency of 60%. The.reference
map presents field headgate requirements in 0.5 AFY per acre increments. This map

is shown as "Irrigation Requirements at the Field Headgate" in Attachment 1 of this
report. .

In 1983, Allen and Brockway reported updated consumptive use estimates. In this

study Allen and Brockway found that the FAQ Blaney-Criddle method provided a more

~ accurate prediction of the consumptive use of alfalfa hay, winter and spring grain and
corn at Kimberly than had been achieved via the SCS-Modified Blaney-Criddle method,

Thus the-FAQ Blaney-Criddle method was utilized to computé monthly.valites for CU;
- and CIR for 12 crops at 58 stations across the state.?

" Results of the Allen and Brockway study were adopted by IDWR as the basis for
standards for consumptive use {IDWR, 1984). §DWR developed a reference map far
consumptiive.use {CUg) based on average annual CIR for alfalfa presented in 0.5 AFY

per acre increments. This map is shown ds "Annual Volume of Consumptive Use for
irrigation” in Attachment 1 of this repori.

DEVELOPMENT OF NEW REFERENCE MAPS

- Intdation of the Snake River Basin Adjudication prompted additional work In this arena.
Two concerns were identified regarding the current standards at that time. The first
concern was the use of different CIR estimates for thé consumptive use {CUg) and
field headgate requirement (FHR) standards. At the time, the Allen and Brockway CIR

2The 80th percentile value represents the probability valus which will not be exceeded 80 percent of
the time.

3IDWR currently has & contract with the ldaho Water Resources Research Institute to update the Allen
and Brockway ET estimates statewide. The update will incorporate climatic data available since the
original report was completed. The contract i5 expected to be completed in early 1897, ltis

anticipated that the updated estimates will be utifized by IDWR, as necessary, to update standards for
consumptive use and field headgate requiremerts.

3
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estimates were used for €U, standards and the field headgate requirement standards
‘were still based on CIR estimates from Sutter and Corey. In addition, the reference
maps for CUg and FHR did not use the same boundaries 10 cutline the areas with
similar values. Since CUg and FHR both use CIR as the basis, the boundaries should
be the same for each reference map. The fact that the CUg map was based on more
recent estimates of CIR resulted in inconsistent recommendations.

The second concern was the cobscurity of the boundaries shown on the existing
reference maps. Consistent recommendations were difficult without knowing the
exact locations of the boundaries relative to the irrigated acreages.

A reference map should present data simply and accurately in order to ensure '
consistentuse. Since the existing maps did not accomplish that, new reference maps
were developed for CUg and FHR based on CIR values from the Allen and Brockway
study. Boundary lines were drawn along.existing identifiable lines such as pubiic land
.survey lines or county lines. IDWR's administrative boundaries also served as good
boundaries for the reference maps especiaily where boundaries crossed irrigated areas.

To aid in.the determination of boundaries between areas with different CIR values,
IDWR developed a 1:1,000,000 scale map showing the 1rngated areas withinr the
state based on Landsat digital data.* Weather station locations used in the Allen and
Brockway study were plotted on the map to show the locations of CIR estimates in
the state. This map was overlaid by a map showing IDWR's administrative boundaries
- . and the public land survey lines. COther aids included- climatic area maps from the

Corey and Sutter repoart and the Soil Conservatton Service {now known as the Natural
Resources Conservation Service}.

It should be noted that there are no true boundaries between climatic areas within the
state. Most changes are gradual s¢ the use of boundaries on a reference map is only

necessary to provide cansistency for the users. The use of boundaries requares some
generalization and rounding of the data '

Consumptive Use

'The revised CUg reference map was based on the average annual consumptive
irrfigation requirement for the most water-consumptive crop in an area as required by
statute. The table entitlfed "Consumptive irrigation Requirement of the Most Water

‘Consumptive Cropls) for Weather Stations in Idaho™ in Attachment 1 of this report

“Landsat digital data is remotely-sensed data from the earth’s surface via satellite sensors commonly
used for land use classification.
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lists the CIR values used to develop the revised CUg reference map. The state was
divided into severel areas with simnilar CIR values. Boundary lines were drawn as

described above. Each subdivision was asssgned a CIR value which was generally
_rounded to the next highest 0.5 AFY pér acre.

Field Headgate Réguirement

The field headgate requirement (FHR), as defined earlier, is the amount of water
required by the irrigation systern (at the field headgate) to meet the consumptive
trr;gation requirement (CIR) of the crop(s). Due to the unavoidable losses of any’
irrigation system, the amqunt of water applied through an irrigation system must be
. greater than the consumpiive irrigation requirement .of the crop{s). The irigation
efficiency (IE) is the ratio of the amounit of irrigation water used to satisfy the CIR for

the crop to the amount of water applied through the lrrxgauon systemn (FHR). This can
be expressed by the relafionship shown below:

- IE = CIR/FHR

By rearranging the equation, FH'R can be caloulated as shown below:

FHR = CIR/IE

The revised FHR reference map was based on the CIR values from the ClUg
subdivisions described above, divided by an irrigation efficiency of 70 to 75%. The
- efficiency range of 70 to 75% is considered to be an attainable efficiency for modern
- irrigation systems when properly designed and managed {Hagan, Haise, and

Edminster, 1967, p. 1136). The FHR was calculated for each CU, subdivision within
the state and then rounded 1o the nearsst 0.5 AFY per acre.

SUWMMARY

Current IDWR standards for the annual volume of consumptive use (CUg) for irrigation
and the annual field headgate reguirerments (FHR) are based dn consumptive irrigation
requirement estimates from a study by Allen and Brockway. CUg Is based on the
most water-consumptive crop in an area and generally rounded to the nexthighest 0.5
AFY per acre. FHR is based on the CUg standards divided by an irrigation efficiency
of 70 to 75% which is considered attainable for modern irrigation systéms based on
proper design and management. The results wera rounded to the nearest 0.5 AFY per
acre. The standards are presented in map form to ensure consistency in a simple
" format. This map, dated December, 1291, entitfed "Consumptive lrigation
Requirement, Field Headgate Requirement and Season of Use” is included with this
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report for reference. The reference map was adopted as a standard by IDWR in 1992
{see Attachment 2 of this report}.
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State of Idaho }

} ss.
.. County of Ada )

Jeff Peppersack, being first duly sworn, upon oath, deposes and says:
That 1 am an Engineer for the Adjudication Bureau of IDWR, that | have

prepared the foregaing report, know its contents, arid that the statements contained
therein are true to the best of my knowledge and belief.

Jeff Pepgersack

Subscribed and sworn to before me this - day of August, 1986.

Notary Public for idaho
Residing at:
My commission e)_:pires:

Certificate of Mailing

| certify that onthe ___day of August, 1396, | mailed cop:es of the foregcmg _
document including all attachments to the followmg.

Ray and AIice McCord
Roufe 1°
Wendell, ID 83355

Person Mailing Document(s}
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MEMORANDUM

MEMORANDUM  December 18, 1991

To: File
~From: Jeff Peppersack
Subject:

Reference Maps for Consumptive Irrigation Requ;rement,

Irrigation Fileld Headgate Requirement, and. Irrigation
Season of Use-

In responﬁe to Reglonal Office concerns arlslng durlng the course .
of SRBA review I have been assigned the task of reviewing and
posgibly updating cur reference maps on irrigation water use and
season of uge. The difficulties encountered by regional
personnel are related to the origin of evapotranspiration data
uged to produce our current maps and the obscurity of the
boundaries shown on each of these maps.

CURRENT REFERENCE MAPS

The Department currently uses three reference maps. The
consumptive use map is based on the average annual. consumptive
irrigation requirements for alfalfa from the report ESTIMATING
CONSUMPTIVE IRRIGATION REQUIREMENTS FOR CROPS IN IDAHO, by R.G.
Allen and C.B. Brockway, August, 1983. bData f£rom this repork was

put into map form by the Department using 0. 5 acre-foot per acre
1ncrements {aee Attachment 1).

The fléld headgate map is based on the 80th percentlle . :
consumptive irrigation requirements for alfalfa from the. report
CONSUMPTIVE IRRIGATION REQUIREMENTS FOR CROPS IN IDAHO, by R.dJ.

" Butter and G.DL. Corey, July, 1970. - Data from this report was
combined with an irrigation appllcatmon efficiency of 60% and put

into map form by the Department using 0.5 acre-foot per acre
increments (see Attachment 2).

The season of use map is reportedly based on a 50% probabllxty of
a 28 degree frost occuring after a specified date in the sprlng
and before a specified date in the £all. The scurce of data is
the report SPRING AND FALL FREEZING TEMPERATURES IN IDAHO, by
D.J. Stevilngson and D.0. Everson, 1968. Dafta from this report
was put into map form by the Department (see Attachment 3). A
review of this data found very little correlation between the



data and the m=p pregently used,

DEVELOPMENT OF NEW REFERENCE MADPS

The purpose of a reference map is to provide a simple and
consistent way to present data. Our current maps do not meet
these requirements. PFirst of all, consumptive irrigation
. requirements and field headgate reguirements-should be based on
the same.evapotranspiration data. Also, the boundaries usged to
separate different -climatic areas within the state should be the
same for consumptive irrigation reguirements and field headgate
requirements. The season of use map could also use the same set
of boundaries since the parameters affecting season of use are
‘closely related to the parameters affecting evapotranspiration
(temperatire, elevation, etc.). Lastly, a larger scale map with

definite boundarles is required to provide the consistency
_desired..

Tt should be noted that there are no true boundaries between
climatic areas within the state. Most changes are gradual and
boundaries are only necessary to provxde congigstency for the.

users. The use of boundaries requires some generallzatlon and
rounding of the data.

Boundaries should be drawn along existing identifiable lines such
as pUbllC land suxvey lines or county lines, IDWR's
"administrative basin boundaries serve as good boundary lines

. especially where it is necessary to divide irrigated areas.
Several aids were used to develop these boundaries. A
1:1,000,000 scale map was produced by the Department's Technical
SerVICES Bureau to show the irrigated areas within the state
based on Landsat data. Thig map also shows the locations of each
of the weather stations used to report evapotranspiration data.
This map was overlald with a map showing the Department’s
administrative boundaries.. Other aids included climatic area

. maps f£rom the Corey and Sutter report and the 8011 Consexvation
Servmce irrigation guide.

The most recent study of consumptive irrigation requirements for
Idaho crops is the Allen and Brockway report which was completed
in 1983.  The purpose of this study waz to evaluate existing
_methcds and choose the best method for.application to weather
stations in Idaho. The Allen and Brockway report estimates -
consumptive use based on the FAO-modified Blaney—Crlddle {FAO~-BC)
method. This method has a primary data requirement of alr
temperature only but can use measured values of wind, humidity,
and solar radiation when available. In the report, the FAD-BC
estimates were adjusted for elevation. Data from this report.
will be used as the basis for our updated consumptive lrrigation
requirement and £f£ield headgate requirement reference maps.



CONSUMPTIVE IRRIGATION REQUIREMENT MAP

The revised consumptive irrlgatlon requlrement map is based on
the average arnual consumptlve irrigation regquirement for the
most water-consumptive crop in a particular area as required by
statute (sees Attachment 4). The state was divided into several
areas with similar climatic condltlons, gach subdivision was
. aessigned a consumptlve irrigation requirement value generally

- rounded to the next highest 0.5 acre-foot per acre.

FIELD HEADGATE REQUIREMENT MAP

The revised field héadgate requlrement map is based on the
average annual consumptlve irrigation requmrement, from above,
‘divided by an irrigation appllcatlon efficiency of 70 to 75%.

The efficiency range of 70 to 75% is. considered to be a
 reasonable design efficiency Ffor modern irrigatiocn systems. This

was done for sach subdivision within the state and then rounded
to the nearest 0.5 acre-foot per acre.

IRRIGATION SEASON OF USE MAP

The revised. irrigation season of use map -is based on the growing
gseason ¢f grass pasture. In the report entitled "WATER USE BY
NATIVE GRASSES IN HIGH ALTITUDE COLORADO MEADOWS"™ by E.G. Kruse
and H.R. Haise, February, 1974, the growing seascn for grass
pasture is reported to occur when the minimum temperature is
above 24 degrees Fahrenheit. This same report also uges a
growing season based on accumulated degree-days above a mean
temperature of 40 degrees Fahrenheit. In the report entitled

. SPRING AND FALL FREEZING TEMPERATURES AND CROWING SEASONS IN
IDAHO, by D.0. Everson, M. Paubion, and D.E. Amos, January, 1978;
the lower temperature threshold for all plants is 24 degrees

" Fahrenheit. In the report entitled IRRIGATION WATER
"REQUIREMENTS by the Soil Conservation Service, April, 1967; the
growmng geason for grass pasture is reported to begin at the
first occurrence of a 45 degree Fahrenheit mean temperature and

end at the last occurrence of a 45 degree Fahremheit mean
temperature. .

Data from several weather stations in Idaho were checked to see
how well the 45 degree Fahrenheit mean temperature correlated
with the 24 dégree Fahrenheit occurrence. The growing season
based on the 45 degree mean temperature was much longexr than the
growing season based on a 24 degree occurrence (see Attachment
5). It should be noted that actual start and end dates using
either metheod would be highly variable from year td year. A good



egtimate is probably somewhere between the two methods because
short-term weather .changes would have less effect. 2An average of |
the two methéds is shown in the attachment. This averags
compares failrly well with the data for a 75% chance of a 24
degree ¥. from the report SPRING AND FALL FREEZING TEMPERATURES
- AND GROWWG SEASONS IN IDAHO, referenced above. This data will
" be used as the basis for the season of use map.

Growing gseasons were broken down 1nto fxve categorzas statewide.

These sSeagons are May 1 through Septembsar 30, April 15 through

" .Octebexr 15, April 1. through October 31, March 15 through November
15, and March ‘T through November 30. One of the five categories

was assigned to each subdivision within'the state.
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ATTACHMENT 3

APPENDIX II

SUGGESTED IRRIGATION SEASONS

AP AR 50% chanceof o 28° frost occurring
before or after the dates given.

l mMarch {~December |

i) }S—_ \ : Morch 15 — November 15
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ATTACHMENT 4

CONSUMPTIVE IRRIGATION REQ:UIREMEM OF THE MOST WATER CORSUMPTIVE
CROP (8) FOR WEATHER STATIONS IN IDAHO (aALLEN AND BROCEKWAY, 1983)

WEATHER STATTON

ABERDEEN EXP. STATION
AMERTCAN FALLS 1 SW
ANDERSON DaM
ARBON 2 NW

"ARCO 3 SW

ASHTON .
BAYVIEW MODEL, BASIN
BLACKFOOT 2 SSW
BLISS S

BOISE WSO AP

BONNERS FERRY 1 SW

- BROUNEAU .
BURLEY FAA AP
CABINET GORGE
CALDWELL
CAMBRIDGE
CASCBDE 1 NW
"CASTLEFORD 2 N
CHALLIS |
CHILLY BARTON FLAT
COEUR D‘ALENE 1 E
COTTONWOOD

COUNCII:

DEER FLAT DAM ..

DRIGGES

DUBOIS EXP. STATION
EMMETT 2 E

FATRFIRLD RANGER STATION
FORT BALL INDIAN AGENCY
GARDEN VALLEY RS

GLENNS FERRY

GRACE

GRAND VIEW 2 W
GRANGEVILLE

HAILEY RANGER STATION
HAMER 4 NW

" HAZELTON

HILL CITY

HOLLISTER

HOWE

IDAHO CITY

IDAEO FALLS 2 ESE

TOAHO FALLS 16 SE

TDAHO FALLS FAA AP
IDAHO FALLS 46 W
ISTLAND DARK DAM

. JEROME

KELLOGG

KITGORE

KOOSKIA

'KUNA 2 NNE

LEWISTON WSO AP

LIFTON DUMPING STATION

. MOST WATER CONSUMBTIVE CROP (S}

PASTURE, ALFALFA
PASTURE, ALFALFA .
PASTURE, WINTER GRAIN
PASTURE |
WINTER GRAIN, PASTURE
PASTURE

AT.FALFA, PASTURE

PASTURE

PASTURE, ALFALFA
AT.FATLFA, PASTURE, HOPS
ALFATLFA, PASTURE - -
PASTURE, ORCHARD

PASTURE, ORCHARDY
ALFALFA, ‘PASTURE
ALFALFA, HOPS, PASTURE
PASTURE, ALFALFA, ORCHARD
WINTER GRAIN, PASTURE
ATFATFA, PASTURE, ORCHARD
PAYTURE, ALFALFA

PASTURE

ALFALFA :

ALFALFA, PASTURH

PASTURE ' '
HOPS, ATFALFA, DASTURE
WINTER GRAIN

WINTER GRAIN, PASTURE
HOPS, ALFALFA, BASTURE
PASTURE, WINTER GRATIN
PASTURE

PASTURE :
PASTURE, ORCHARD, ALFALFA
PASTURE, ORCHARD, WINTER GRATIN

" ORCHARD, PASTURE

ATFALFA, PASTURE
PASTURE, WINTER GRATN
PASTURE, ALFALFA
ATLFALFA, PASTURE, ORCHARD
WINTER GRAIN, PASTURE
PASTURE ‘

PASTURE, ALFALFA
PASTURE, WINTER GRAIN

PASTURE

PASTURE

PASTURE, ALFALFA
PASTURE, ALFALFA
PASTURE

ALFALFA, PASTURE
ALFALFA

PASTURE

ALFALFA, PASTURE
ALFALFA, PASTURE
ALFALFA

WINTER GRAIN



MACKAY RANGER STATION .
MAT.AD
MATAD CITY
MALTA 2 E
MY -
MC CALL .
MINTDOKA  DAM
MONTPELIER RANGER STATION
MOSCOW-UNLV. OF IDAHO .
MOUNTAIN . HOME
NEW MEADOWS RANGER STATION
NEZPERCE
OAKLEY
QLA 4 5.
OROFING
PALISADES DAM
PARMA EXP. STATION
PAUL 1 ENE
PAYETTE
BICABC .
POCATELL.Q WSO
. PORTHTILL
POTLATCH 3 NNE
PRESTON SUGAR FACTORY
REYNOLDS
RICHFIELD
RIGGINS
RUPERT .
ST ANTHONY 1 WNW
SATNT MARIES
SATMON
SALMON 1 N
SANDDOINT EXP, STATION
SHOSHONE 1 WNW
STANLEY
STREVELL
SWAN FALLS POWER HOUSE
SWAN VALLEY
" TENSED
_TETONIA EXP. STATION
THREE CREEK
TWIN FALLS 2. NNE
. TWIN. FALLS 3 SE
TRIN FALLS WSO
WRISER 2 SE

PASTURE

ALFALFA, PASTURE

ALFALFA, PASTURE

PASTURE .

PASTURE ,

WINTER GRATIN, PASTURE
ATLFALFA, DASTURE

WINTER GRATN

AT,FALFR.’

PASTORE, ORCHARD, ALFALFA
WINTER GRAIN

ALFALFA

PASTURE ‘
PASTURE, ALFALFA, ORCHARD
ATLFALFR . R
PASTURE, WINTER GRATN
HOPS, ALFALFA ‘
ALFALFA, PASTURE, ORCHARD
HOPS, ALFALFA, PASTURE
WINTER GRAIN, PASTURE
PASTURE, ALFALFA

- AT,FATLFA, PASTURE

AT,FALFA, PASTURE
DASTURE, ALFALEA
PASTURE _
PASTURE, ALFALFA
ATFALFA

ATFALFA, PASTURE
ORCHARD, PASTURE
ALFALFA, PASTURE

PASTURE, WINTER GRATN, ALFALFA

PASTURE

ALFALFA .

PASTURE, ALFALFA
PASTURE -
PASTURE

PASTURE

WINTER GRAIN, PASTURE

- ALFALFA

WINTER GRAIN .
WINTER GRAIN, PASTURE

- ALFALFA, PASTURE:

ALFALFA, PASTURE . .
ALFALFA, PASTURE, ORCHARD

_HOPS

#*NOTE: CIR REPORTED IN ACRE-FEET PER SEASON
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-allnollll.ocl!bvll

ICESEES SANECENEN
AOIh WD HOUTOR W

WhWwNRRWNDHWE

GO RGHNWANOFOHNYORQBRhT

P » PR | . I B LI

HMoooMHNWHWY

.



Weather Station
Aberdeen '
Caldwell

Cosur d’Alens RS
Coenur d’Aiene:AP
-Duboisl_

Idaho Palls

_ Lewiston
Montpeélier
Salmon

. Salmon KSRA

Twin Falls:WSO

- 45 Deg Mean =

- ATTACHMENT 5

WEATHER DATA

. 45 Deg Mean

3/17-11/11
2/6 -12/1
/i -1ii/i9

2/27-10/31

‘4f4 -11/1

3/18-11/3
1/21-12714

4/8 -11/1

3/16-11/4

3/10-11/7

2/24-11/28

24 Deg

4/29-10/8

473 -10/26°

4/11-21/3

4[25#10/12
4/17-10/15
3/7 -11/23
5/9 -9/24

4/28-10/6

4/13-10/12

Average
4/8 -10/25
3/6 -11/13

' 3/22-11/11

4/15-10/22

4/3 -10/25
2/13-1274
4/24-10/13

4/7 -10/21

. 3/20-11/5

75% 24 Deg

4/20-10/186
3/23-11/5

3/27-11/17

4/14-10/22

-& 17 —10/24

2/20-12/10
4/24-10/9

4/20-10/14

4/3 -10/19

the average occurrence of the firgt and last 45

degree F. mean temperature in the spring and fall
(Erom Dr. Myron Molnau, State Climatologist,
University of Idaho, Noveéember, 1991)

24 Deg

]

the average occurrence of the first and last 24 |

degree F. minimum.temperature in the spring and
fall {from Spring and Fall Freezing Temperatures
and Growing Seasons in Idaho, Everson, Faubion,

and Amos,

Average

75% 24 Deg =

1978)

average of the 45 Deg Mean and 24 Dag dates

75% chance of a 24 degree F. or lower temperabture

occurring on or after the indicated date in the
spring and on or before the indicated date in the
fall (from Spring and Fall Freezing Temperatures

and Growing Seasons 1n Idaho, Everson, Faubion,
and Amos, 1878)
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ADMINISTRATOR’S MEMORANDUM

To: ' Water Management Division
Adjudication Bureau -

Application Processing Memo #52
Licensing Menmo #9

‘Transfer Processing Memo #16
Adjudication Memo #39

From: Norman C. Young yK

" Ret STANDARDS FOR IRRIGATION CONéUHPTIVB .USE " REQUIRFMENTS,

'IRRIGATIOH FIELD HEEADGATE REQUIREMENTS, 2ND IRRIGATION SEASOH OF
* USE :

Date: April 27, 1992

. A 1%311,000,000 scale map of the state of Idaho dated Décember
1991 and entitled "Consumptive Irrlgatlon. Requirement, Field
Headgate?Requlrement ard Season of Use! is the official nap for use
in water rlght.adjudlcatlons and for water right 1lcenses, pernmits,
and transfers. A reduced reproductlon of the map is attached to
this memo; the reduced reproductlon is for illustrative purposes

only. The official copy of the map is filed in the SRBA map files;
copies are available from Jeff Peppersack.

The purpose of the map is to provide ccnsiétent~étandards in
a simple format. Further information as to the basis for these
standards is avallable from Jeff Peppersack. ’



CONSUMPTIVE IRRIGATION REQUIREMENT,
FIELD EEADGATE REQUIREMENT
AND- SEASON OF USE

CONSUMPTIYE IRRIGATION REQUIREMENT

{icre feet pér year per. asre)

RREGATION SEASON OF USE

Yay 1 ~Seplembcr 30
lpril 15 -fecleber 15
pril | ~~felober [
Nareh 15 -Norember {3

I
A
B
C
D
)3 Yareh | -Hovemher 30
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YIBLD HELDGATE REQUIREMENT

[heve feet per gear per acre}
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REPORT REGARDING EVALUATION OF {RRIGATION DIVERSION RA'I;ES

" In Re SRBA '
Twin Falls County Civit Case No. 39576
Sub-Case No.: 00-00000

- Report to the SRBA Disfrict Court

_ Prepared by the Edého Department of Water Resources
. Karl J. Dreher, Director
- David R. Tuthill Jr., Adjudication Bureau Chief

January _1 4, 1989

MAIL 104453
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REPORT REGARDING EVALUATION OF IRRIGATEON DIVERSION RATES

INTRODUCTION

The purpose of this report is to document the methodology used by the ldaho
Department of Water Resources {{DWR} for recommending irrigation diversion rates
greater than 0.02 cfs per acre. This methodology incorporates both technical
procedures and policies to establish the extent of beneficial use of water for irrigation
by determining amounts reasonably necessary using acceptable irrigation practices.
" The development of this methodology included consideration of afternatives with
- regard to varying ‘conditions ‘and practices commonly found within the Snake River

Basin in Idaho. Itis an’acnpated that this methodology will be used for.all present and
future recommendations of Iirigation diversion rates uritess changes are warranted due
to further improvements in analytical technigues or changmg conditions.

OVERVIEW OF METHODOLOGY

ldaho Code §42-220 states that *. . when water is used for irrigation, no ... license or
decree of the court allotting such water shall be issued. conﬁrmlng the nght to the use
of more than one second foot of water for each fifty (50} acrés of land [0.02 cfs per
acre] so irrigated, unless it can be shown to the satisfaction of the department of
water resources in granting such license, and to the court in making such decree, that
a greater amount is necessary ..." The necessity of a greater amount can be difficult
“to determine. On one hand, the use of modern irrigation technology would ensure
that an amount greater than 0.02 cfs per acre would rarely be necessary; on the other
hand, many historical systems still in use today require an amount greater than 0.02
cfs per acre to maintain present production capabilities. In order to determine the

necessity of a given irfigation diversion rate, crop water. needs and water apphcanon
and conveyance methods must be evaluated.

Hubbie Repori:

IDWR contracted with Hubble Engineering, Inc. and Associated Earth Sciences, lnc in
July, 1990 to develop guidelines for evaluating irrigation diversion rates. The
guidelines developed were completed in 1891 as two reports entitled, "Guidelines for
the Evaluation of Irrigation Diversion Rates" and "Evaluation Workbocok for {rrigation
Diversion Rates.” The first report (guldelines) provides background material,

-documentation, and an expanded explanation of the procedures including alternatives
" where possible. The second report (workbook} provides a systematic process for
evaluation. These reports aro collectively referred to as the "Hubble report.” As
guidelines, they are intended to inform IDWR personnel of the considerations involved
in evaluating irfigation diversion rates and to guide them in making recommendations



REPORT REGARDING; EVALUATION OF IRRIGATION DIVERSION RATES

that are consistent and accurate, Copies of the Hubble report are included with this
report for reference.

The Hubble report is based on widely accepted methodologies developed primarily by
the U.S. Soil Conservation Service (SCS}, now known as the Natural Resources
Conservation Service (NRCS). In a 1284 report to the Hagerman Water Right Owners
Association (HWRO), the University of ldaho found that, in general, "the report is well
" done”, that IDWR's procedure is "... a sound engineering method”, ‘and that certain
"... methods described are widely accepted”™ (Hazen, Gibson, and Neibling, p. 8). A
copy of the University of idaho report is included with this report for reference. The
University of Idaho report also outlfined some specific concerns which will be
discussed iater in this report. Some refinements have been made to the original

methodology to improve or c:lam‘v the procedurs; these will also be discussed later in
this report.

It should be noted that the procedure outlined in the Hubble report is not the only way
10 evaluate irrigation diversion requirements. ‘In fact, within the report itself there are
several alternatives suggested for individual steps to allow flexibility depending on the
availability of data. Itis also important to note that the Hubble report does not provide
judgements concerning the reasonableness of a particular diversion rate, It prowdes
information about speecific lrrigation practices and conditions so that the necessity of a
particular diversion rate can be determined based on reasonable policy decisions.

The basic methodology used to determine ‘an irrigation diversion rate includes an
assessment of crop water needs, irrigation system application losses, and conveyance
losses from the 'sour;:e of .water to the farm.! Fgure 1 shows a simple flow chart
presenting the basic data needs and sequence of caleulations and estimations

required. Climatic data and crop characteristics are used 1o estimate crop water

requirements (consumptive use rate). Soil and crop characteristics are used to
estimate the amount of water 1o apply duripg an irrigation (net irrigation application).
The net lirigation application is then used along with information about.the irrigation
system to estimate losses during application of water to the fislds. The net irfgation
application is added to the application losses 1o estirnate the diversion requirements
for each field {field irrigation requirement). Lastly, the sum of the field requirements
{on-farm irrigation requirement} are added o the convevyance losses to determine the
total irrigation diversion reguirement. -

The glossary found on pages 59-62 of the Hubble report guidelines may be useful to deﬁne. many
of the terms used in his report.
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REPORT REGARDING EVALL_!ATiDN OF IRRIGATION .DIVERSION RATES

This report describes the evaluation of an irrigation diversion rate by initially focusing
~ on the field requirements. Each of the elements necessary to determine the field
irrigation requirements ‘will be explained, in detail, in the next several sections of this
report. The remaining sections will describe the determination of the on-farm irrigation
requirement and conveyance losses in order to obtain the total zrnga‘aon diversion rate
necessarv at the poinit of diversion from the source. :

Fie!d krigation Requirements

“The dwerssdn rate necessary at the field is depenciént on the water needs of the cro;ﬁ
- and the methods used to apply water 1o the Ti eid The field urrnga’aon reqmrement is
estimated through use of the following equation:?

FIR = 4.2 X (CU/FAE]}
where: FIR = -field irrigation reguirement in cfs/ac
‘ CU = crop consumptive use rate in in/day
FAE = field application efficiency in percent
4.2 = factor to convert units’

This equation estimates the diversion rate required per acre at the field based on
continuous use of the water.

EVA_PDTRANSPIRATION (CROP CONSUMPTIVE USE)

Evapotranspiration (ET) is the "rate of water loss through transpiration from vegetation

‘plus evaporation from the soil” (Hubble Engineering and- Assoc. Earth Sciences,
1991b, p. 59). In other words, it is the amount of water consurned by a crop and
evaporaied from the surrounding soil dunng crop-growth. For all practlcal pUrpoSEs,
evapotranspiration and crop consumptive use are the same. This water reguirerent is
supphed by irrigation, prec;pitaticn and soil moisture carryover from. the non-irrigation
season.® :

*The equation shown uses slightly different nomenclaturs than that shown on page 31 of the
Hubble report guidelines. The reason for this is to clarify that the on-farm irrigation requirement is
determined by adding the requirements for the individual fields that make up a farm. The fisld
irrigation requirements are estimated individually because of varying crops, soils, and system
constraints.

3For short intervals during the peak water-use period, precipitation and soil moisturs carryover will
be considered negligible in most cases. 1t is assumed that irigation water will supply the entire ET
requirements.



REPORT REGARDING EVALUATION OF IRRIGATION DIVERSION RATES

" The ET rate depends primarily on the local climate, the crop type, the stage of growth
of the crop, the condition or health of the crop and the availability of water. Figure 2.

- is a simple illustration representing crop ET curves for various crops. The ET curves
represent the amount of water used during a growing. season for each crop type. |kt

. can be seen from the figure that a crop will use- different amounts of water at various
times throughout the growing season. “Most crops have a higher consumptive use
rate during certain stages of growth and for a relatively short tfime period. This is

. perhaps the most critical factor in the sizing of distribution systems” {Hagan, Haise,
and Edminster, 1967, p. 775). '

ET Estimation

ET is not normally measured directly for irrigation system design or management. This
is-due to the complexity and cost of measurement techniques. Direct measurements
have been. used in the development and calibration of equations used to predict ET.
Nurherous equations have been developed to estimate ET from climatic data su¢h as
‘air temperature, Solar radiation, humidity, and wind. Selection of an appropriate
equation depends on the intended use of the estimates and the availabllity of climatic
data. Ina 1283 report to IDWR, Allen and Brockway reported that "the FAO-modified
Blaney-Criddle {FAO-BC) method was selected as the best method for estimating
consumptive use on a statewide basis, based on accuracy and responsivness [sic] of
the equation and the primary data requirement of air temperature, only” {(Allen and
Brockway, 1983, p. 78). Monthly ET estimates were calculated for 98 National
Oceanic and Atmospheric Administrationn {(NOAA) sites in idaho based on 12 or more
years of climatic data for each location. These estimates were presented as Appendix
E {unpubilished) of the Allen and Brockway repert and are available at IDWR {see
Appendix A for sample data). The Hubble report recommends use of these data for
the evaluation of irrigation diversion rates.

‘Peak -Per_io.d ET

The University of ldaho report to HWRO identified a concern in the Hubble report
regarding the use of Allen and Brockway monthly ET estimates instead of estimates
over.a shorter period of time. This report stated that "because the [Allen and
Brockway] report lists fotal consumptive water [usel by month, based on average
rmonthly temperatures, it does not represent acecurately the high demand that can exist
for a short period of time" (Hazen, Gibson, and Neibling, 1924, p. 10}.
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REPORT REGARDING EVALUATION OF IRRIGATION DIVERSION RATES

’ The design capacity of an irrigation system is generally based on the peak ET of the

cropping patiern for the period between imigations {Jensen, 1983, p. 224).

Unfortunately, short-term estimates of ET do not exist on a statewide basis.® In
response to this concern, IDWR reviewed methods to estimate peak period ET from
the Allen and. Brockway monthly ET estimates. One method, developed by NRCS,
uses an empirical equation to estimate peak period ET.  Another method,
recommended by the Food and Agriculture Organization {(FAO) of the United Nations,
uses a simple graphical procedure {Jensen, 1883, pp. 222-223). These methods
account for the period between irrigations by conssdermg the depth of irrigation water
applied. The second method: (FAC method} was adopted by IDWR because it also
considers climatic conditions (see Adjudication Memo #42 attachéd in Appendix B).°

Appendix C pregents a comparison of this method to actual shortterm ET estimates
based on Agrimet® climatic data for Twin Falls; Idahoe.

“To use the FAQ method, the Allen and.Brockway monthly ET estimate {labeled "AVE

ET", see Appendix A sample} is multiplied by a ratio which represents the peak period
ET divided by the monthly ET. The approptiate ratio is dependent-on the net irrigation

- application. The net irrigation application will be discussed later in this report. The

Alien and Breckway monthly ET estimate should be used instead of the monthly

- consumptive irigation requirement estimates {labeled "AVE IR", see Appendix A

sample)-called for in Adjudication Memo #42 {Appendix B}. The Aller and Brockway
consumptive irrigation requiremnent estimates represent the depth of irrigation water
necaessary to meet crop ET requirements, exclusive of precipitation. Rainfall is not
relied on in arid areas 1o determine irigation diversion requirements for short intervals

* during the peak water-use period.

4DWR currently has a contract with the ldaho Water Resources Research institute to update the
Allen and Brockway ET estimates statewide. The update Will incorporaté climatic data available
since the original report ‘was completed. The update will also include ET estimates for shorter

. periods in order to account for higher demands during those periods. Also, the update will include

probability distributions for the estimates to allow for.an assessment of the risk or confidence leve!
associated with the estimates. IDWR anticipates adopting the updated estimates upon completion
for use in evaluating irrigation diversion rates.,.

. 5Short-term estimates of ET could be calculated based on the statistical outputs included with the

Allen angd Brockway monthly ET estimates. This would require adiustment to the standard
deviations of ET estimates to account for the use of long-term secondary weather parameters in the
estimates {Allen and Brockway, 1983, pp. 16-18, 78-811. This method was not adopted because it
does not provide a means to vary the peried between irrigations.

SagriMet is the Northwest Cooperative Agricultural Weather Network, a satellite-based network of
automatic agricuitural weather stations that provides data support for irrigation management and

scheduling programs. Daily ET estimates, based on the 1982 Kimberly-Penman equation, are
available for several locations in.ldaho.
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Peak Pe_riod Alfalfa Hay ET

Uss of the Allen and Brockway monthly ET estimates to determine peak period alfalfa
‘hay ET estimates reguires use of the reference ET’ values rather than the alfalfa hay

" values. The Allen and Brockway monthly alfalfa hay ET estimates are based on a

mean alfalfa hay ET curve which smoothes the effects of cutfings over the entire
-growing season (see Figure 3); this is to account for variable harvest dates during the
growing season {Allen and Brockway, 1983, p. 68). The smoothed curves do riot

represent the actual ET distributions when cuttings are considered. The actual ET .

+ values may be higher or lower than the smoothed values depending on the timing of
harvests. During the peak water-use period, water requirements for alfalfa hay are
better represented by the reference ET estimates.® The Allen and Brockway report
shows that the ET for a second cutting of alfalfa hay {peak watér-use period} will
" reach the same level as the alfalfa reference {Allen and Brockway; 1983, pp. 64 and
71}, To estimate the peak period ET for alfalfa hay, the FAO method recoramended
above Is applied to the Allen and Brockway monthly reference ET values.

Cropping Pattern

Most farmers practice’ crop rotation fora variety of reasons. The cropping pattern in
any given year will have an effect on the irmigation diversion rate required. Referring
back to Figure 2, it can be seen that some crops, such as pasture, have a relatively
long growing season and will use water for a long period of time, Others, such as
beans, have a shorter season but a higher water use during their peak water-use
period. Some crops, like grain, may have their peak water-use period eatlier than
other crops. It is important to consider the cropping pattern on a farm because some
conditions will require more water thas others. For example, a small. farm with
‘permanent pasture would require a lower diversion rate than the same farm with a
" crop rotation consisting of beans and grain grown in alternate yéars, all other things

"The Allen and Brockway reference ET is based on alfalfa grown continuously without the effects of
cuttings. The reference ET is a standard which other crops can be compared against to determine
ET estimates.for those crops. - ' :

®Based on communication with James L. Wright of the U.S.D.A. Agricultural Research Service, June
4, 18886,
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-being equal.® This is because in the years when beans are grown, the ET is much

higher than the ET for pasture {or grain} during the peak water-use period. On farms

'.'growmg multiple crops, the historical cropping pattern with the highest diversion

requirements should be selected. This wil establish the hzstor:cal extént of water use
for irigation.

Probability bistfibution

Crop ET requirements will vary from year to year for the same crop type in the same

" location. This is due to changes in-the weather. "In se!ectmg ET for project planning .

and design, knowledge should be obtainéd on [the] level and frequency at which h:gh
demands for water can be exgnected particularly in the months of peak water use”

(Doorenbos and Pruitt, 1977, p. 55). "Several recent studies have shown that the
design ET rate should be based on a probability level of expected ET which changes

. throughout the growing season" (Jensen, 1283, p. 221}. This is different than the

procedure recommended in the Hubble report which does not .account for’ the

.. variation in ET from vear to year.

Historic climatic data is: necessary to calculate a probability distribution of ET
estimates. The Allen and Brockway monthly ET estimates include statistical outputs

which can be used to calculate probability percentile values for the estimates.'” An
appropriate probability percentile value depends on many'factors' Maximum crop
production on the farm is one goal but sizing a system to maximize production in ali
years may not be cost-effective. -Diversion requirements based on maximum probable
ET rates would not result i in the optimum utilization.of the water resources of the state
and are not justified for- resource allocation purposes. DPoorenbos and Pruitt
recommend a probability percentile value of 75 or 80 percent {Doorenbos and Pruitt,
1977, p. 56) and Hoffman et al. implied that irrigation systems in the western U.S. are
commonly designed to fully utilize water supplies two years out of fen.(Hoffrnan,
Howell, and Solomon, 1990, pp.. 636-637). This suggests that water is not fully
utilized eight years out-of ten which-is equivalent to design based on an 80th
percentile value. IDWR applies this criteria to determine ET requirements.

®In all likelihood, all other things would not be equal. For example, the irrigation application
effigiency may be different for each crop due to differences in crop root depth and other factors,
Application efficiency must be considered along with ET rate to datermine which crop has a hugher
diversion requirement.

) "’Assumption of norma)l distributions shouid g:vé satisfactory results based on communication with

C.E. Brockway of the University of ldabo Kimberly Research and Extens:on Center on April 17,
1996. Also see footnote 4.
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- IDWR has developed a computer spreadsheet to simplify the calculations required to

determine the 80™ percentile value of monthiy ET. anure 4 shows a samp!e output of
the spreadsheet.

ET Es’tiniate; for Non-Reponéd Areas

Allen and Brockway's ET estimates at the 98 NOAA sites provide reasonable
representation of the irrigated areas in the state. Some areas, such as the Hagerman
Valley, have a unigque local climate and are not well represented by any of the existing
estimate sites. IDWR has considered other ET éstimation methods for the Hagerman -

‘Vallgy, but the results of those methods are quest&onabie due to the lack of '

appropriate climatic data.

In the University of Idaho's report to HWRO, the modified Penman method was used
to estimate ET for the Hagerman Valley for tha years 1991 and 1992 (Hazen, Gibson,
and Neibling, 1994, p. 3). Temperature data were taken from-a weather station near
Hagerman and. other climatic data were taken from a station near Kimberly. IDWR
contacted the U.S. Bureau of Reclamation {BOR} for assistance to estimate-ET for the
Hagerman Valley using temperature data from Hagerman and other clifnatic data from
ary AgriMet station near Grandview {IDWR, 1996). BOR uses the 1982 Kimberly-
Penman equation to estimate ET {USD), BOR, 1995, p. 1}. The Penman equation used

in these estimates is very sensitive to changes in the climatic date used.” The

combination of temperature data from Hagerman and other climatic .data from
dissimilar stations resulted in questionable estimates due to that sensitivity.’' Also,
due to the lack of long-term temperature data for the Hagerman Valley, probability

“distributions could not be calculated.

In a method described by Brockway and Robison, the Allen and Brockway ET '
estimates from nearby stations can be adjusted for temperature and altitude to
estimate ET for the Hagerman Valley or other locations.’> Temperature adjustmenis
are based on published .sensitivity analysis of ET estimation methods (Brockway, et
al., 1885). The Allen and Brockway ET estimates were based on actual monthly
mean air femperature data from each location and ‘secondary weather parametiers
from regional data. Regional secondary weather parameters were used because the
data are only available at limited sites In ldaho. Since the estimates are primarily
temperature dependent within a climatic region, adjustments for nearby. stations based

"Rased on communication with C.E. Brockway and Clarence Robison of the University of ldaho
Kimberly Research and Extension Center on April 17, 1396,

?Based on communication with C.E. Brockway and Clarencs Robisan of the University of Idaho
Kimberly Research and Extension Center, April 17, 1986.
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B0th Percentile Valuas of Monthly ET (mm/day)
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on femperature differences shouid give reasonablé results.” Temperature differences

are based on sprmg’ﬂme average temperature differences to avoid the eﬁects of
station al’ldlt\/

The glitude adjustment used in the Allen and Brockway fepdrt is' suggested by
Doorenbos and Pruitt {Doorenbos and Pruitt, 1977, p. 4). The altifude adjustmentis a
ten percent decrease in ET for each 1000 meter inerease in elevation.

The results of the method described are monthly ET estimates. Probability percentile
values for the monthly estimates can be calculated as noted earlier. Monthly ET
- estimates {including 80th percentile values) for the Hagerman Valley adjusted from the
Bliss station are presented in Appendix D, The values in Appendix D can be used 10
. estimata peak period ET as degcnbed earlier in thts report.

NET IRRIGATION APPLICATION

The net irrigation application represents the portion of the total amount of watsr
. applied during an irrigation that is available to satlsfy the ET requirements of a crop.™

It is also referred to as the application depth. The net irrigation application i5 one
factor necessary to estimate the field application efficiency.

The design value used for the net irrigétion application (also referred fo as the design
application depth} is the optimum or desired amount of water to be applied during an
irrigation. Generally, larger design application depths will result in more efficient use
of water for irrigation. This is because larger application depths reduce the frequency
-of irrigations - required and therefore minimize the losses asSociated. with the
application of water. Several factors affect the determinationi of the design application

depth. The primary factors are the crop root zone depth, available water capacity of -
the soil, and the crop stress lavel,

The crop root zone depth is the depth that a crop's roots penetrate the soil.
impervious hardpan or -bedrock can limit the extent of root developiment in the soil
profile. The root depth is also dependent on the crop type. Normal crop root depths
. for mature crops are shown in Appendix A-8 of -the Hubble report guidelines.
Knowledge of the crop root zone depth is necessary because irrigation water applied

”Stat:on aridity can affect ET estimnates due to increased -air temperature measurements at arid sites
versus measurements over irfigated lands. The effects are least significant in the spring.

“The net irrigation application is pot the total amount of water applied during an irrigation. When
water is applied to 2 field, only a portion of that water is available for use by the crop. The
remainder is called the application ipss. Application losses ‘will be discussed later in this report,
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" beyond the storage capacity of the soll within the root Zone will percolate below the
root zone and will not be available for use by the crop. This Is an apphcauon loss
called deep percolatron _

The avanlabie water capacity [AWC)} of the soil is the amount of water that can be
stored in the soil and usad by crops. AWC is dependent on the soil characteristics.

Field capacity is the condition where soil moisture storage is at a maximum, Further
irrigation beyond this point will resuit in deep percolation losses and, in seme cases,
additional surface runoff. When the available water in the soil is depleted to a point '
where plants can np longer remove water from the soil, the permanent wrltmg point is

reached Plants -will wilt and die at this po:nt

. Crops are sub‘;ected to stress at some point before reaching the permanent wilting
" point. This is dus to the increased difficulty of water removal by the plants as the
available water decreases in the root zone. At some point, full crop ET requirements
will not be met and stress will result. This depends on the sfress level {or stress point}
of a particular crop. Many creps reach their stress leve} when about b0 percent of the
- total available water has been depleted. This means that when half of the field
capacity amount has been used by the crop, the crop will begin to show signs of
-stress and a reduction of vields or crop quality may result. Maintaining the soil
moisture in the crop root zone above the crop stress level will provide adequate
meisture for juil crop production.

It -is desirable to allow crops to use the maximum amount of soil moisture in the crop
root zone as long as the crop siress level is not exceeded. Management allowed
deficit {MADY is defined on page B0 of the Hubble report guidelines as "the amount of
available water a crop can remove from the soil before the crop's growth or quality is
affected.” It is normally expressed as a depth of water removed fiom the root zone.

MAD can also be viewed as the depth of water normally applied or replaced during an
irrigation.

The norimal ifrigation application represenis the amount of water (éxpressed as.a
percentage of the AWC) normally applied or replaced dusing an itrigation that will
- achieve the most efficient application of water. The normal irrigation application

amount {(based on crop stress level} for common crops is shown in Appendix A-8 of
the Hubble report guidelines.

The design application depth can be quantified for specific conditions by determining
the available water capacity (expressed as a depth of water} of the soil within the crop
root zone and multiplying by the normal irrigation application amount for the crop

{expressed in decimal form}. This will be equivalent to the MAD (expressed as a
depth of water). )

14
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,Availab’ie Water Capacity

The available water capacity of a soil is dependent on many factors. Soil texture is a
primary factor. The soil texture is determined by the proportion of the different sizes
of particles that make up the soil. There are three general size caiegories to be
considered: sand {largest), silt, and clay {smallest). Sardy scils are classified as
cparse-textured solls. lLoamy soils, which have proportionately similar amounts of

sand, silt, and clay, are classified as medium-textured soils. -Soils high in clay content
" are classified.as ﬁne—textured scils.

- “Water is retained in the soil by a combination of the attraction of particle surfaces.for
.water and the capillary. action of water in the soil pores™ (Jensen, 1983, p. 80).
Coarse' soils have the lgast amount of total particle surface area to attract water,
They also have the least amount of capiilary attraction due to the larger pore s;zes
- Thereforg, water infiltrates coarse soils rapidly and drains easily, resulting in a

refatively low AWC, Coarse or sandy soils require frequent irrigations because of their .
low AWC.

Fine spils have the greatest amount of total particle surface area and very small pore
sizes. Since water is held very tightly in these soils the water.infiltrates and drains
very slowly. The water-retention capability is high but due to the properties of clay,
the availability of that water to plants’is reduced. Water must be applied slowly- to

fine solls or it may run off the surface before it infilirates and occupies the pores’
within the soil.

- Loamy or medium-textured soils are ideal for irrigation and plant gr'qwt.h. The
infiltration rate is manageable and the AWC is stilt high.

Other factors that have an effect on AWC are the existence of gravel or other coarse
fragments, organic matter content, and soil salinity. -Also, the soil profile may be

" made up of several distinct layers of soil with different charactenstlcs These factors
must be considered when determining AWC.

AWC of soils has already been détermined for crop land in idaho by NRCS. -This
information is aveilable as published soil survey data or computer-generated tables
from focal NRCS offices. The Hubble report cautions that AWC values given in NRCS
soil surveys published before 1981 need to be adjusted for texture, coarse fragments,
organic matter and salinity. NRCS soil surveys published in 1981 or later and all
computer-generated isbles currently available inciude. adjusted AWC values. Soil
maps which show boundaries for different soil types are also available in the published
soil surveys or from local NRCS offices. Appendix E shows a sample soil map and
computer-generated tables with AWC and textural classifications for the soils.
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The proceduré for using AWC from NRCS data is given on pages 7 and 8 of the
Hubble report workbook. The first step is to locatle the field on the appropriate soil
map and note the map unit symbol{s} which cover the field. If a field is covered by
more than one soil map unit, only these that cover a significant portion of the field
{ten percent or more of the total field area is considered significant) should be used..
The NRCS AWC data is specified in units of inches of water per inch of soil for each
soit layer in-the profile. A range of AWC values is given for each soil layer. The
ranges reflect the natural variability of the soil that can be expected on the land. The
Hubble report recommmends using the average values for each range. . The table

" following page 7 of the Hubble report workbook can be used to tabilate the

calculations. The AWC of each soil layer is found by multiplying the averaged AWC
' for that layer by the depth (in inches} of the soil layer. The total AWC for a specific
depth {e.g. crop root zope depth) is found by accumulating the AWC for each iayer or
the propomonal amount for any partial layer down fo the desired depth. Fgure b is an
example using a soil type from Appendix E. The example gives the accumulated AWC
- at each soil layer and at even foot depths (crop root depths are specified in even foot

depths). ’

Calculation of Net Irrigation Application

" When the appropiiate values of crop root zone depth, normal irrigation application
amount {based on crop stress level), and AWC are determined the design value of net
irrigation application. can be calculated. It should be calculated for all crops
. considered, for each significant soil within each field. Page 8 of the Hubble report
workbook describes the procedure to cakulate the pet irrigation application. The
AWC at the appropriate crop root zone depth Is muitiplied by the decimal.value of the
normal irrigation application amount. The result is the MAD which is also the design
value used for the net irrigation application,

The table following page 8 of the Hubble report workbook can be used to tabulate the
calculations. This table- already has appropriate values for crop rooting depth and
stress point {nérmal irrigation application) from Appendix A-6 of the Hubble report
-guidelines. When using this table it should be remembered that the crop root zone
depth may be limited by the existence of a hardpan or bedrock layer. . Figure 6 gives
an example using AWC values from the example in Figure 5.

-IDWR has developed a computer spreadsheet to simplify the calculations required to
determine AWC and MAD. The spreadsheet also includes soil data and calculations
necessary o estimate the soil intake family which will be discussed later in this report.
Figure 7 shows the spreadsheet with the same data and calculations used in Figures 5
and 6. :
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SOIL PROFILES

a2 %10 2120

Gigsx2)+1.22

(18sx12)+ ©.57
(AB5% 12) + 3.7
(185% 10} + .0}
C.iss=)+ .80
(yssx 1)+ 8.4

TECH: -
SOil: SAMPLE
DEPTH | AVAILABLE WATER
" o 0.12 0
12 1.44
14 0.04 1 188
24 o 2087
38 2.58
A8 3.04
80 3.52
TECH:
SO HeB
DEPTH | AYAILABLE WATER
T OINGHES | INAN ] INCHES
=3 .12 | —
o) 0.18s1 1-20
{2 11-51
24 2.718
30, _ G.Ol
Hd6 o155 1'1.26
44 2.1
LO IC.03
TECH:
SO
" DEPTH | AYAILABLE WATER
INCHES IN/IN 1 INCHES
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Figure 5
"DATE:.
SOiL -
DEPTH | AVAILABLE WATER
INCHES | INAN | INCHES
DATE:
SOl .
-DEPTH | AVAILABLE WATER
INCHES | INAN | INCHES
- DATE e
SOiLs
DEPTH | AVAILABLE WATER
INCHES | INAN- | INCHES




SNAKE RIVER ADJUDICATION
HMANAGEMENT ALLOWED DEFICIT
. o _ DATE: .
| TECH: NAME: .. - 1D: NO.
" CROP MANAGEMENT ALLOWED DEFICIT IN INCHES BY SOLS
NAME [ROOTING|STRESS __WEATHER STATION
~ |DEPM | POINT | NoTUS T
F. 1 \4& | NO , Ha B
AFH.-| 5 | 050 | 178 VG- 031 % .5 1= 5,01
mFs. | 5 | aso | ‘
BEANS| 2 | 040 | | B9 x -4 s
FCRN | 4 | 050 152 347 Ik -5 |=4.08
sileE | 4 | 050 |
S.CRN 3 04—0 1.82
PEas | 3 | os
POTAT| 3 | o35 | 4o
SBEET 5 0.50 1.18
‘iseran] 4 | 080 | 1.52 .17 Ik .5 12406
‘weraN] 4 | as0 e
PAST. 3 | o050} uds 6.0V ix € |=3.00
ORcHD| 5 | 035
HOPS | 5 0.5
LENTLS] 3 -| 05
VEGES USE BELOW
ToMaT! 5 | 05
Reka\t] 1 | 035 | .80
oAzl 2 | e.3s
TROKANS] 3 | 05
MELON! 5. | 05 , .
\f LETIUCE, RADISHES, OMIONS \2 CABBAGE, BROCCOU, CAULIFLOWER, SPINACH

o e AZ-TURNIRS, PARSNIPS, CARROTS——\4-FRACTION OF AWC AVAILABLE TO-GROP--—— - - -
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Figure 7

SOIL CHARACTERISTICS inftials: date:

Soit Type = Harpt coarse sandy loam (HaB)
source of Soils Deta = SCS computer-generated tables for Gem County Area
soil depth AMC Pi organic soit  AMC intake
{ inches) {in/in} N ¢ 4 2 . depth (inches} “fami ly
) ($19) )
Lower upper lower upper. lower upper lower upper - flood furrow
b. 10 017 D3 6.4 7.3 1 -S| 1.57 .. 2 8.5
10 6 0.6 020 . 2 3.7%
46 50 0,13 0.8 3 6.01
A 8.17 atternste
5 16,03 method
3 0.7

" Hanagement Allowed Deficit (MAD)

crop ‘ root stress HAD
. depth peint (inches)
(fe)
alfalfa (hay or seed) 5 0.5 5.0
corn (field or silage) 4 0.5 4.08
grain (winter or spring) 4 0.5 4.08
pasture {or grass hay) 3 0.5 3.00

other (enter below)
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1RRIGATION APPLICATION SYSTEMS

The most common water application methods can be classified generally as surface
systems or sprinkier systems. Surface systems distribute water over the soil surface
by -gravity ﬂow. Sprinkier systems apply water by spraying or sprinkling water
through the air to the soil surface. The diversion rate necessary for any irrigation -
application system is dependent on the ET requirements of the crops grown and the
losses associated with the application of water by the system.

No irrigation system can apply. ‘water without .some losses. The ‘two primary
application losses are runoff and deep percolation. Runoff occurs when water is
applied to the soil surface at a faster rate than the water can infiltrate the soil. The
vwater will run off to other parts of the field or off the. field entirely. Deep percolation
occurs when water is applied beyond the storage capacity of the soll within the crop
root zone. The water moves downward below the crop root zone and is not available
- for use by the crop. Figure 8 Is a simple -drawing illustrating these losses. To account
for the unavoidable losses; an amoint greater than the net irrigation application must
" be applied to-the fields. This amount is called the gross irrigation: apphcanon The
gross wngatlon application is expressed as a depth of water in inches.

Most 1rngatlon systems apply water to manageable portions of a field, called sets,
which are irrigated one at a time in succession until the field is completed. For each
set, the gross irrigation application is applied over a period of time called the inflow
tfime or the set time [(expressed in Hours)., After the field is completed, it is not
-irrigated again untl the amount of water available to the crop in the root zone is
depleted to a point not exceeding the stress level of the crop. The time period
" between the start of successive irrigations of a field is called the irrigation interval or
the irrigation frequency {expressed in number of days). The required irrigation interval
during the peak water-use period can be calculated for a crop by dividing the crop’s
MAD by the peak period ET. This irrigation mterval requires continuous use of the
water during the peak water-use period to prevent crop sfress.

Surface irrigation Systems

Surface irrigation systems rely on gravity fo distribute the water over the soil surface.
Water is applied to a set from a ditch or a pipeline at the upper end of the field and
progressively covers the set 1o the lower end. As the water moves across the soll '
* surface it infiltrates the soil and is stored in the root zone where it becomes available
for use by the crop. Some of the factors used to characterize a surface irrigation
system are the infiltration rate of the soil, the gradient or élope of the field in the
direction of flow, the length of the field in the direction of flow, and the method used
1o physically gL_xichi.e the wvater down the field. The inflow rate, set time and design
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Irrigation Application Losses

Figure 8

Deep Percolation
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- application are management factors that the irrigator uses to apply the water to obtain
a full irrigation with minimal Josses.

There are many good references that describe, in detail, various kinds of surface
irrigation systems.’® The more common surface systems found in Idaho are briefly
. described below. These are furrow and corrugation systems, border systems, and
wild flooding systems.

Furrow irfigation is the application of water through smeall, closely spaced channegls
used to guide the water down the field. The water does not flood the entire surface;
.instead, it is conveyed through the channels and infiltrates the soil both downward
and faterally between the furrows. Water can be applied to the furrows through
siphon ‘tubes, from open ditches or from gated pipes.’® An irrigation set consists of
numerous furrows depending on ‘the available supply of water. Cerrugation irrigation
is a type of furrow 1rngatzon used on close-growing erops such as pasture, hay or
grain. The channels are smaller and .convey less water than other types of furrow
systems.

‘Border irrigation is the application of water by flooding wide strips of land over the
entire soil surface. The strips are bounded by ridges or dikes which are used to guide
the water -down the field. Water is applied at a rate sufficient for it to advance as a-
uniform sheet to the end of the fleld.  An irrigationt set consisis of one or more border
strips. Border irrigation is used on close-growing crops such as pasture, hay or grain,

Wild flooding s a surface flooding method wheare water is released from an open ditch
and alfowed to flow uncontralled down to the end of the field. Typically, there is little
or no land preparation attempted for these systems. . In some cases, shaliow soils or
large rocks make fand preparation impossible. Land irregularities result in uneven
distribution of water and high application losses. Wild flooding systerns are often
used on marginal farm land to improve growth of native grasses or meadow hay.

Soil lntake Fami-ly '

The rate at which water can move into the soit is called the soil :nfﬁtratlon rate
{usually expressed as a depth of water infiltrated per hour). This is an important
factor in surface irrigation system design or evaluation. In order to. minimize
application losses there must be a balance between the amount of water infiltrating

’ESee {Jensen, 1983),

'8Gated pipe is portable plpe with small gates {used for flow control} used 1o dlstnbute water into
furrows.
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the soil ahd the amount required 1o evenly distribute the water as it moves to the end
of the field. A high infilration rate ¢an result in excessive deep percolation losses at
the upper end of a field before the crop root zone is filled at the lower end. This is
because water is in contact with the soil surface at the upper end for a longer period

of time and at a higher rate than it is at the lower end. A low infiltration rate can’

result in exeessive runoff at the lower end of the field because the time it takes for

.water to fill the crop root zéne is much greater than the fime it takes for the water to

advance to the end of the field. Appropriate selection of field length, set fime, inflow

rate and other factors with regard to the souI infiltration rate can help to minirnize these
losses.

' The inﬁttration rate or intake rate of 4 soil is dependent on the characteristics of the
soif.- Soll texture is a primary factor but other factors can -influence the soil intake

rate. In general, soil infake rate is highest for coarse-textured or sandy soils, .This is

due to iheir low soil particle surface area -and large pore sizes which allow- guick
drainags of water.

Soll intake rate also varies with the soil moisture level. As water is added to the soil
through inigation the intake rate will initially decline and then stabiize. NRCS
developed a series of general groups called intake families that relate the cumiulative
depth of infiltration to the time water is in contact with the soil surface. Soils with
similar intake characteristics can be grouped into one of these intake families.

Soil intake family is dependent on the type of irrigation application systemn used.
Water infiltrates surface flooding systemns (e.g. border sysfemns) by moving downward
from the soil surface. Furrow systems rely on vertical and horizontal infiltration from
the furrows. The cumulative depth of water infiltrated for each system type is
different over the same time period for the same soll, so the intake family assxgned o
that soil would be different for gach system type.

Ideally, soil intake Tamily for an 1rr;ganon apphca’non systern would be determmed by
on-site measurements to obtain the most accurate results.. ~ Due to resource

- constraints, it is impractical for IDWR to determine soil intgke family by on-site

measurements for every system being evaluated. The Hubble report guidelines
provide a procedure to estimate soil intake familles for surface irrigation systems
beginning on page 47.

Soil intake families for flood type systems are based on soil texture and are adjusted
for the organic matter and sodium content (indicated by pH level} of the soils. NRCS
soil maps are used to identify the significant soil types in a field {soil types covering
ten percent or more of the total field area is considered significant), The soil texture
of the surface soil layer is identified using NRCS data from published soil surveys or
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computer-generated tables. NRCS data are also used to identify the 6rganic matter
content and the soil reaction (pH} for the surface soil layar (see Appendix E).

The flood intake family is initially identified based on the soll ‘texture using the table
from Appendix A-2 of the Hubble report guidelines. The flood intake family is

_mcd‘:ﬁ‘ed {for organic content’by increasing one intake family for sofis with two to five

percent organic matter and incréasing two intake families for soils with more than five

- percent organic matter. This organic matter adjustment is not necessary for soils with

surface layer textures of sand, very fine sand, or loamy sand. The flood intake family
is modified for soll reaction {pH) by decreasing one intake family for soils with pH of -

8.51t0 8.0 and decreasing two Intake familizs for soils with pH of 9.0 to 9.5.

Flood intake family can also be determined for many soils in 1daho by using Apbenc_iix
A-3 of the Hubble report guidslines. This is a further refinement of the adjustment

- procedure presented zbove and it should be used where possible.

Furrow intake family can be determined for a soil by first determining. the flood intake
family for that soil and then using the fable from Appendix A-2 of the Hubble report
guidelines to convert to a furrow intake family. The conversion is based on a
relationship between flood intake values and furrow intake trials run on soils in daho
and southeastérn Oregon {Hubble Engmeenng and Associated Earth Sciences, 1991b,
p. 49 and Appendix A-2}, Figure @ gives an example of flood and furrow mtake family |
determination for a soil type from Appendix E.

The spreadsheet developed by IDWR fo determine AWC and MAD.from NRCS soil

. data {see Figure 7} also simpiifies the procedure to determine flood and furrow intake

families. The alternate method shown in Figure 7 is based on Appendix A-3 of the
Hubble report guidelines or actual measured values if avaulable The .ahernate or
measured vajues should be used when avaifable.

. Spnnkler Irrlgatlon Sys‘cems

Sprinkler irrigation systems apply water under pressure through nozzles which spray
or sprinkle water through the air and ‘onto the soil surface. When the water reaches
the soil surface it infiltrates the soil'” and is stored in the root zone where it becomes
available for use by the crop. Some of the factors that characterize a sprinkler system
are the water application rate, the size and spacings of nozzles, and the configuration
of the pipe distribution system used to convey the water to the nozzles. Sprinkler
systems are adaptable to many crops, soils, and topographic conditions.

Vif the water application rate exceeds the intake rate of the soil, some of the water apptied may be
lost to surface runoff.
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Sprinkler systems utilize pressurized pipelines in various configurations to convey
water to sprinkler nozzles of various sizes and spacings. Due to the variety of pipe
_configurations, nozzle sizes, and nozzle spacings available, the water can be uniformly
distributed over the soil surface. This is a sharp contrast to surface irrigation systems
which rely -heavily on the soil characteristics to distribute water across the field.

Runoff losses are minimal as long as water is applied at a rate which does not exceed
the infiltration rate of the soil. Deep percolation losses are minimal as long as water is

applied for an appropriate period of time so that the design appixcaﬁon depth is not
exceeded.

There dre many types of sprinkler irrigation systems used today. They are usually
_ classified based on the way that the pipe distribution systems are operated. Some of
the more common. systems are portable (hand-move), side-roll {wheel line}, solid set,
- center pivot, and linear move. There are many good references that descrtbe, in
detali the various klnds of sprinkler irrigation systems.'®

System Descrg)?_:son

An accurate deseription of the irrigation application systems on a farm is necessary for
a proper evaluation. Information is required for each field because the combination of
‘field dimensions, system configuration, and system management will have a large
influence on the efficiency of water application for each field. It is especially
important to include a good map or drawing identifying each field, field dimensions,
location of ditches or pipelines, direction of flow, and information specific fo the type
of application system. The description should also include farm cropping patterns and

crop rotations, set times, and irrigation frequencies (durmg the peak water-use period)
for each field.

A questionnaire was developed to aid in data collection (see Appendix F). The
" irrigator is the best source for most of the information concerning the application
system. The questionnaire can also be used as an inventory list by the evaluator
during on-site visits. In some cases, information from the questionnaire will need to

-.be supplemented with information from aerial photographs, topographic maps and on-
_site measurements.

®See {Jensen, 1983).
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FIELD APPLICATION EFFICIENCY

The ﬁeld ’app!icaﬁon efficiency {FAE) is defined as an "éxpression in percent of the

armount of water applied 1o a field that becomes available to the crop” {Hubble. -

Engineering and Associated Earth Sciences, 1891b, p. 60). After an irrigation, the
gross irrigation application is not entirely available to the crop. Some of the water is

. lost to dsep percolation, runoff or other losses. These losses are not stored in the

_ crop Toot zone and are not available to satisfy the ET requirements of the crop. The
net irrigation -application, as explained earlier in this report, is that portion of the total
amount of water applied during an irrigation that is available to satisfy the ET
requirements of the crop. FAE can bs calculated by dividing "the net irrigation
application by the gross irrigation application and then muttiplying.by 100.

Typical or expectéd values of FAE can be found in existing literature. Some typical
FAE values for various systems are as follows: 30 to 80 percent for furrow irrigation
systems,;. 35 1o- 75 percent for graded border systems, and 50 to 87 percent for
sprinkler systems (ldaho Irrigation Water Conservation Task Force, 1894, p. 3B). The

higher. values for each of the ranges gsven are typical for well designed and properly
- managed lrngatton systeims. .

The FAE is used along with the ET requirements of the crop, to determine the field

irrigation requirements. The FAE depends on the irrigation system type, system
design, and management. Many other factors can influence the FAE such as soil
charactenstlcs and field dimensions.

Fieasonable Efficiency -

The determination of the necessity of an irrigation diversion rate greater than 0.02 c¢fs ..

per acre must include the determination of reasonable field application efficiencies
" ‘based on acceptable irrigation practices. [DWR has strived to balance the needs of
individual water users -with the needs of all water users in order to provide for the
greatest benefit from: the resource whlle -maintaining seniority protectian. Des&gnatlon
of a minimurm acceptable FAE was considered as one option to apply to all irrgation
_systems but that option. does not consider the unigue combination of conditions that

may exist for each individual system on a farm or for varicus locahons around the
state.

Economic feasibility plays a large part in the selection of irrigation methods used by a
farmer. Other factors include water availability, physical limitatioris of the land, crop
types and water requirements, and local customs and practices, to name a few.

These factors need to be considersd when determining reasonable efficiencies. "The
Department [IDWR] does not intend to place an insurmountable financial burden upon
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farmers by requiring.buge capital expénditures to change and improve their systems in
order to obtain higher efficiencies. Instead, the determination of a reasonable
 efficiency should focus on proper management and low-eost improvemsnts that can

. be made within thé confines of the existing system types and soti characteristics”
- {IDWR, 1892).

The Hubble report guidelines provide a variety of procedures 1o estimate FAE. Several
alternatives for efficiency improvement are suggested as well. Reasonable efficiencies
will bg determined based on the opiimum FAE estimated using acceptable alternative
irrigation practices. The optimum FAE should be calculated for each field based on
the historical cropping pattern of the farm with the highest diversion requirements.
- Procedures to determine the optimum FAE are prowded below for the more common
sys’terns found in the state.

Furrow irrigation Systems

The optimum FAE will be estimated for furrow. irrigation systems by considering the
individual factors that affect efficiency and by examining practical alternatives based
on accepfable irrigation practices. A computer program, developed by NRCS, was
provided with the Hubble report to estimate FAE for furrow and ecrrugation Irrigation
systems., The program inputs can be changed io see the effects of alternative -
- irrigation practices. The Hubble report guidelines (beginning on page 57) provide
several altetnative ‘irrigation practices for consideration. The optimum FAE will be
estimated using some of these alternatives as described below.

' Each field should be evaluated separately ‘unless condmons are sm:lar enough to
justify simplification. by combining fields. In some cases, fields may need to be split
and evaluated in parfs due to dissimilar conditions or extreme lengths.

- The NRCS furrow. program requires inputs of furrow intake family, design application
-{inches), furrow slope (ft/ft}, furréw spacing (ft), furrow length (1), inflow rate {gpm),
and-inflow time (hrs). Program ouiputs include advance time'® {minutes), gross
.irigation application {inches), net irrigation application® {inches), runoff {inches), deep
percolation (inches), and irrigation efficiency {percent}. A full irrigation is attained

*Advance time is the time required for the furrow stream to reach the lower end of the field.

“*The net irrigation application used in the program is the total depth of water applied at the lower
end of the field. This is used as a comparison to the design application to Indicate when the design
application has been met or exceeded threughout the entire figld length. This is not the same as the
net irfigation application defined elsewhers in this report;
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when the net irrigation application equals or exceeds the design application. The
irrigation efficiency is equal to the design application divided by the gross irrigation
application. FAE estimates below 15 percent and above 70 percent are considered
outside the practical limits of the program.?’ An FAE greater than 70 percent may
also be an unrealistic expectation invactual practice without a higher level of design., [
FAE estimates by the program are outside these limits, then values of 15 percent or

70 percent should be used instead, Fgure 10 is a sample output from the furrow
. program. - .

The furrow intake family and design application afe determined, based on soil and
crop characteristics, as described earlier in this report. i two or more dissimilar soil
types exist in a field, it may be necessary to split the field and evaluate each portion
separately. The NRCS. recommends that soil characteristics should be considered
during layout of an irrigation system, . "Where soils have appreciable differences in

intake rate and water-holding capacity, the fields should be divided as nearly along soil
" boundaries as'is practicable and provide uniform row lengths” (USDA, SCS, 11884, p.
5-13). For evaluation of existing fields the determination of an appropriate split will
"depend on the location and configuration of the soil boundaries.

If a soil boundary closely parallels the direction of flow in the field, then it may be.
appropriate to evaluate each section separately. Eifficient use of water, in such cases,
would require an irrigator to manage each section differently.

If a soil boundary runs perpendicular to the direction of flow in the field, the intake
rate of the soil should be considered. “"The outlet end of the rows can cross the
boundary hetween a slow intake rate so:l and a somewhat higher intake rate soil and
still permit efficient application. Crossing the boundary between a high intake rate soil
and a lower intake rate soil for any appreciable distance should be avoided” (USDA,
-SCS, 1984, p. 5-13). A field can be split across the direction of flow by using cross-
ditches or gated pipe to supply water at the desired location. For- evaluation of
existing S\;stems splitting the field ferigth should only be tonsidered in extreme cases
where a proper anatysss would not be otherwise possible.

In some cases it may not be practical to split a field for better water management.
This may be due to random oceurrences of different soils -or resultant field lengths -
which are impractical for other farm cultivation practices (lengths of 300 feet dre
considered a2 minimum practical length for evaluation purposes). In these cases the.

M'Based on communication with C.E. Brockway and Clarence Robison of the University of Idaho
Kimberly Research and Extension Center on April 17, 1996. The NRCS furrow program is
considered reasonably accurate within these limits when appropriate inputs are used.
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Figure 10
NRCSFurrow Program
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evaluation of the field should be based on the soil with intake family and MAD values
that result in the lowest attainable efficiencies. This will ensure that the crop will not
- be stressed in certain parts of the field.

The furrow §loba is the ratio of the elevation difference between the upper and lower
-~ ends of the field to the horizontal distence between the ends of the fisld {in the
direction of flow}. Furrow siope information can be obtained from the ifrigator [if

known}, from topographic maps of the area, or from on-site measurements. Graded

“furrow irrigation systemns are best suited to land with slopes ranging from 0.1 to 3
percent {0.001 to 0.03 ft/ft) in arid areas and corrugation systems are best suited to
- land with slopes ranging from 1 to 4 percent {0.07 to 0.04 ft/ft} (USDA, SCS, 1284,
pp. 5-6 and 5-11). On fields where the solil surface is uneven, land leveling will help
provide more uniform water application. A major slope thange may be cost
prohibitive and is not considered a practical alternative irrigation practice.

“The furrow spacing is the distance measured between the furrows in a field. The
furrow spacing can be obtained from the irrigator, ot from on-site measurernents. |If
alternate-row 1mga’tton is practiced during the peak water-use period, the spacmg to
be used in the program is the distanice between the furrows where watsr is actually
applied during an irrigation.  Although a change in furrow spacing can affect the FAE,

- the spacing must be compatible with the crops grown and with the farm machinery

used so changes may not be practical.

The furrow ieng;ch is the length of the furrows in the direction of flow. The furrow
length can be obtained from the irrigator, from aerial photography, or from on-site
-measurements. The length representative of the majority of the furrows in ihe field

should be used. The average length can be used if the furrow lengths are fairly:

uniform, ¥ furrow lengths vary mgnn‘lcantly, the field may need to be spl;t with each
portion evaluated separately.

The optimum furrow length for efficient water use is very dependent on the lntake
rate of the soil. "Other factors being equal, furrows must be much shorter on’ coarse»

textured soils with high intake rates than on fine-textured solls with low intake rates” :
{USDA, SCS, 1984, p. 5-18). Long furrow lengths used on fields with high intake -

rate soils can result in excessive deep percolation fosses at the upper end of the field
. and incomplete 1rr1ganon at the lower end of the field. This is because the water is in

contact with the soil surface at the upper end of the field for a longer period of time . -

. and at a higher rate than it is at the lower end.

As explained earlier, the furrow length can be-.reduced by use of cross-ditches or
gated pipe to divide the field in half or in thirds as long as lengths are not reduced
‘below practical limits {300 foot minimum lengths),  Soil boundaries must be
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considered along with optimum length before determining the placement of cross-

ditches or gated pipe.- For evaluation of existing systems, splitiing the field length

should oniy be considered where the analysis indicates an mcomplete tirigation due 1o
" - axtreme furrow !engths -

The inflow rate is the rate’ of flow into an individual furrow. Changes in inflow rate
will have a significant effect on the FAE. . A high inflow raete can reduce deep
percolation losses in fields with high intake rate soils. The high flow rate will allow the
water to advance to the end of the field faster. - This reduces the diﬁerénce in-
infiltration time between the upper and lower ends of the field. The result is a more

. uniform application of water and less deep percolation. A low inflow rate ean reduce
runoff losses in fields with low intake rate soils. Since water infilrates siow!y, a low
inflow rate will limit the amount of runoff at the end of the f;eld

inflow rate is limited by the carrying capacity of the furrow. A practical upper limit of
inflow rate for furrows is 50 gpm and for corrugations is 10 gpri (USDA, SCS, 1984,

. b 5-23). Inflow rate is also fimited by soil erosion. The maximum nonerosive inflow
rate {in gpm)} for erodible soils can be calculated as 10 divided by the furrow slope {in
percent) for furrows and 40 divided by the slope for corrugations (USDA, SCS, 1984,
p. B-23}. A practical iower limit of inflow rate for both furrows and corrugations is
three gpm.? ~

The optimum inflow rate can be found for various conditions using the furrow
program. Start with an inflow rate that does not exceed the capacity limit or the
erosive flow limit and then decrease the inflow values to the lowest value {but not less
than three gpm) which still allows the design application to be met {the program will
indicate when thé design application is no longer met}. In some cases, an increase in
the inflow time or set time Is required to meet the design application value specified.

The inflow time is the amount of thme water is applied to an irrigation set. The inflow
time can have a significant effect-on the FAE, Deep percolation and runoif losses will
increase if the inflow tims, sxceeds the amount of time necessary to fill the crop root
zone. The inflow time is usually sorme multiple of 12 hours although 8 hours or less is
not uncommen for many systams. A reasonable FAE may not be atizinable on high

_intake rate soils uniess the inflow time is relatively short. Inflow ‘ames shorter than 12
hours are not consrdered practical on a continuous basis.

The optimum inflow time can be found for various conditions using the computer
program. Start with a 12-hour inflow time and find the optimum inflow rate_as
described above. [f the design application cannot be met without exceeding inflow

#Based on communication with Burke Scholer of IDWR on September 18, 1987,
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rate limits, then change the inflow time to 24 hours or more in increments of 12.
hours. Continue as above until the optimum inflow rate is found In some cases, a
longer set time ma\,«r result in a higher FAE., '

Several runs of the program using various Iengths', inflow times, and inflow rates may
be required to find the optimum FAE. The procedure can be summarized as follows.
Using -the NRCS -furrow program’ (analysis opiion), input the appropriate values of
furrow intake Tamily, design application, furrow slope, and furrow spacing. ‘Start with
the existing furrow lengths and an inflow time of 12 hours. Input the maximum inflow -
rate (based on furrow capacity. and maximum- nonerosive flow). [f the design
application is not met, then increase the inflow time to 24 hours or more in increments -
of 12 -hours. When the design apphca’tion is met, decrease the inflow rate to the
lowest value which still allows the design application to be met {(but not less than
three gpmy}. If it-is apparent that the design application cannot be met with reascnable
set times, then repeat this process using shorter furrow lengths. Next, compare the
efficiencies resulting from each frial. The highest efficiency. wili-be the optimum FAE.
Figures 11 and .12 present optimum FAE estimates for various furrow lengths, siopes,

and application depths for a loamy sand or similar type soil (0.7 intake family} using
2.5 foot furrow spacings and the procedure described above.

“The procedure to determine the optimum FAE for furrow irrigation systems will serve
as a-standard for comparison to other surface irrigation systems. Furrow systems are
adaptable to many types of crops, they are flexible regarding the available water
supply, and they reflect the necessity of flow rates greater than 0.02 cfs per acre |
under various combinations of crops, soils, and field conditions. .

Graded Border lrrigation Systems

Under the right conditions, border irrigation can be a highly efficient method of
irrigation.  "Border-strip irrigation is complicated and requires the highest levei of
.. management skill of ‘any surface irrigation method to achieve high efficiencies”
{Jensen, 1983, p. 733). ‘The inflow rate must be high enough to spread evenly across
the border strip and advance to the end of the field as a continuous "sheét” of water.
Water flow into the border strip is' generally shut off before the stream reaches the -
end of the field. This prevents excessive runoff because the water already in the field
will continue to infiltrate the soil.as it advances to the end of the field. Appropriate
inflow rates and set times are required o ensure that the design application depth is
not exceeded. These values are very dependent on the intake rate of the soil and the
border length. A computer program, developed by NRCS, was provided with the
" Hubble report to estimate FAE for border irrigation systems.. -This program can be
used to estimate the appropriate inflow rate for an existing system. Experience with
the prograrn has shown that border systems require high inflow rates and short inflow

s e
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Figure 11

Optimum Field Application Efficiencies (%5) - Forrow'

" Length  Slops Design Application Depth (inches)
(feet) (f/), ! L5 2 2.5
300 001 16 24, 32 36
300 005 22 32 - 43 54
300- .01 22 - 32 43 54
300 03 . 22 32 43 . 54
600 001 14% 22 27 32

© 600 T 005 24 35 47 59
600 01 26 39 52 65
600 03 12% 19 25 31
900 01 13 719 24 30
300 005 24 Co37 49 61
o00 - .01 B S ¥ 49 61
200 03 . :

1200 ool ke 1T 23 28

- 1200 005 24 . 35 47 54
-1200 o1 14 21 27 34
1200 03

! Based on NRCS Furrow program under conditions described below:
- loamy sand or similar type soils with furrow intake family of 0.7
«'sef times of 12, 24, or 36 howrs
- firrow spacing of 2.5 feet
- maxirum furrow inflow of 10/8 up 1o 50 gpm capacity (S=slope in %)
- minimum furrow inflow of 3 gpm. -
- design application depths are typical for crops in sandy soils
- * indicates efficiencies greater than 70% or less than 15% which are outside recormmended
Jimits of program . : .
- [blank] represents conditions not recommended due to erosive flow requirements
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Figure 12

Dpnmum Field Application Efficiencies (%) « Corrugation’

Length . Slope - Degign Application Depth (inches)
(feet)  (fD) Ls . 2 S 25
300 001 24 32 41
300 005 32 43 0 54
300 K1]3 32 43 54
300 02 12 43 - 54
300 04 32 ' 43 -
600 .00} 22 .29 - "34
600, © 008 " 30 40 50
600 01 .32 - 43 54,
.600 .02 - 32 43 54
500 . 04 35 47 59
900 001 ,

900 005 16 22 27
900 0 29 39 49
900 02 -3 -4l 51
200 .04 34 . 46 57
1200 001 ' '

1200 . 005

1200 01

1200 02 14+ 18 .23

1200 - 04 18 26 32

! Based on NRCS Furrow program under conditions described below:

) - loamy sand or sipsiler type soils with furrow intake family of 0.7
- set times of 12, 24, or 36 hours
- corrugation spacing of 2.5 fest
- maximum corrugation inflow of 40/5 up to 10 gpm capacity (S—siope in %)
- minimom corrugation inflow of 3 gpm
- destgn application depths are typical for crops in sandy soils :

- * indicates efficiencies greater than 70% or less than-15% which aze outside recommended

limits of prograi '
~ [blank] represents condmons oot recommended due to eroswe flow requxreme.nts

35




REPORT REGARDING EVALUATION OF IRRIGATION DIVERSION RATES

times in order 1o obtain accebtab%e efficiencies. This is especially rue for hrgh intake

rate soils. Appendix G shows several runs of the program for a typical border strip in
- a Ioamy sand or similar type soit (3.0 flood intake familyl. Acceptable application

efficiencies are not achievable for these soils unless the set times are substantially fess
than 12 hours. However, set fimes less 'fhan 12 hours are not considered practical on

‘a continuous basis.

~“Most fleids using border irrigation systems require large flows on an intermittent basis.

Water is not required continbously because the field or fields can be frrigated in'a very

. ghort time. This period of time is usually much shorter than the reguired irrigation

frequency during the pesak water-use period. For water allocation purposes, the
diversion rate required for irrigation must be based on the amount of water required on
a continuous basis during the psak water-use period. This is fo ensure a dependable

" - supply of water for other water users.

Since border irrigation systems require high flows and short set.times on an
intermittent basis, use of the FAE estimated by the border program will not result in a
determination of field irrigation requirements based on centinuous use of the water.

Because of this, the border program will not be used to estimate the optimum FAE for
border systems. Instead, the procedure described above for corrugation systems

-using the furrow program will be used as a standard to determine the optimum FAE

" for border systems. Corrugation systems are adaptable to the same types of crops as

border systems. They are flexible regarding the use of a continuous supply of water.
And, they reflect the necessity of diversion rates greater than 0.02 cfs per acre under
conditions very similar to those found on border irrigation systems. The procsdure
described above for corrugation systems should be- followed using the appropriate
furrow intake family and design application, the existing field slope, and a reasonable

~ corrugation spacing. For consistency, use 2.5 feet for alfalfa and 2 feet for pasture

and grain. The optimum lengths, inflow rates, and inflow fimes obtained from the

. furrow. program wilt provzde an opttmum FAE to be used in the: determination of the

field irrigation requireménts.

it should be noted that the use of the furrow irrigation procedure as a standard does
not prohibit the use of border irrigation systems. The use of border irrigation systems

is considered an acceptable jrrigation practice. Water can be applied very efficiently.
. where a fiexible water supply exists. Flexible water supplies often exist on large
farms with multiple crops. and systems, farms with storage reserveirs, and canal

companies or other situations where water rotation is practiced.
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Wild Flooding Ir_rigation Systemns

Wild flooding systems are common in many parts of the state. They are most
commonly used on farmiand with marginal value where other types of water
application systems are not economical. or practical. Land preparation and

improvements are minimal or nonexistent and the water management level is very
fow.

- Wild flooding isrigation systems are not like other surface irrigation systems which
retain some control of the water as it flows down 1o the end of the field. The
- distribution of water is very dependent on the condition of the land surface. After

leaving the supply ditch, the water spreads randomly to low spots and infiltrates the
soll as it moves towards the end of the field. Long set times are normal to allow the
water to spread laterally through the soil from the braided streamis that form on the
land sufface. Due to the lack of control on the water, the distribution is often uneven

and the FAE is usually very low. In general, this, method of water apphca’tlon is not
. considered an acceptable Lrnga‘txon practice.

The level of benefit gained to crops irrigated with wild ﬂoodmg systems is variable and
primarily dependent on the condition of the land where the systems are used. When
comparing the amount of water applied and the benefit gained between wild flooding

systems and conventional surface irrigation systems, the level of efficiencies cannot
be justified for water allocation purposes.

.Since there is SOme benefit gamed from these systems, there is a need for a standard,
based on accepiable irfigation practices, to determine an acceptable level of
efficiencies for wild flooding systems. The pracedure described above for corrugation
systems using the furrow program will be used as a standard to determine the
optimum FAE for wild flooding systems. The procedure .for corrugation systems
should be followed using the appropriate furrow intake. family and design’ application,

. the ex1stmg field slope, and a reasonable carrugation spacing. For consistency, use

2.5 feet for alfalfa antd 2 fest for pasture and grain. The optimum lengths, inflow

rates, and inflow times ‘obtained from the furrow program ‘will provide an optimum

FAE to be used in the detérmination of the field irrigation requjrements.

In some cases, wild flooding systems are used in isolated areas, near the headwaters
of small drainage basins or along intermittent streams. These systems rely heavily on
spring runoff. Water is diverted early in the season when spring runoff occurs and
allowed to flood lands adjacent to the source. Runoff from the fields flows back into
the stream where it becomes available. for other fields or other farms situated
downstream, In thase sifuations, the amount of water available is confrolled by the
amount of spring runoff; water application losses have no real effect on water users
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downstream because the losses end up back in the stream. - Upstream water users, if
they exist, generally share the same practices and operate under the same jot_:al
customs or undarstandings. In these cases, where no impacts or potential injury to

‘other water users can be identified, the diversion rates required under the existing

systems and conditions are considered reasonable and necessary.

Sprinkler Irrigation Systems

Spnnkiai‘ iffigaﬁon systems aré typically more efficient than surface irrigation systems.
Historically, many surface systems have been replaced by sprinkler. systems. The
decision to use a particular ifrigation system may depend on factprs beyond the

‘control of the farmer (e.g. crop prices, energy costs), To overcome the variability of

those factors, farmers should be allowed some flexibility to return fo a surface system
as necessary. In cases where a water right was originally deveioped as a surface

- system, the optimum FAE will be based on the surface systemn using acceptable

irrigation practices as described earlier in this report.

. For those sprinkler systems which were originally developed as sprinkler systems, the
optimum FAE will be estimated based on typical or expecied values found in existing

litérature. Sprinkler systems are' very flexible in their ability to apply water at the

necessary rates and time periods for various erops and soil conditions. Properly

designed and managed systems will achieve these expected efficiencies under normal
conditions.

The Hubble report guidelines (page 25 and Appendix A-7} provide a range of
efficiencies for various. types of sprinkler systems. The University of ldaho questioned -
the reasonableness of these efficlency values in their report fo HWRO {Hazen, Gibson,
arid Neibling, 1294, p. 89). The University of idaho report provided an alternative
range of efficiencies for various types of sprinkler systems. These values were -
originally presented in a 1994 report-by the ldaho Irrigation Water Conservation Task -
Force and are reprinted below {ldaho lrrigation Water Conservancn Task Force, 1994
p. 38}. :

sprinkler system application
: efficiency
stationary lateral 80 - 75%
fwhee! or hand move)
solid set lateral 60 - 85%
traveling big gun " Bb5-67%
stationary big gun 50 - 80%
center pivot lateral 75 - 85%
moving lateral (linear) 80 - 87%
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The average values for each range can be used for normal conditions. In windy areas,
use of the lower values may be warranted because wind can have a large impact on

- the FAE of sprinkler systems and it may be difficult to overcome for some system
types.-

" A complete description of the sprinkler system used on a farm Is helpful for evaluation

purposes. The description should include a good drawing or map showing the layout
for the type of sprinkier systemis) used. The description should also include the
historical cropping pattern for the farm, Knowledge: of the nozzle sizes, -spacings, and
operating pressures can be used to estimate -the water application rate of a systemi

" based on sprinkler manufacturer’s specifications or other sprinkler systern design -

literature. -Other useful information includes the ;rrrgaﬂon frequency and the irrigation
-set time. :

The soit type in each field is necessary to determine the appropriate design application
value. "The design application value is necessaw to determine the ratio used to
‘ ;estlmate the peak period crop ET (described earfier in this reporf). If two or more soil

types exist in a field, the design -application value {MAD} should be based on the
lowest value bacause sprinkler systems are generally operated on that basis. This is
to ensure that the crop will not be stressed in certain parts of the field.

Other rrigation Systems

Trickle or drip irrigation systems apply water directly to the soil around the plant roots
through emitters which are situated on or beneath the soil surface. Due to the high
level of control on the amount of water. applied, these systems are very efficient.

Typical application efficiencies range from 85 1o 95 percent (ldaho Irrigation Water
Conservation Task Force, 1994, p. 39). The’ Hubble report guidelines {page 28}

suggest that trickle or dnp irrigation systems shculd operate on diversion rates well

within . 02 cfs per acte.

There may be other types of irrigation systems or special circumstances which are not
" covered in this report. These will-need to be evaluated on a case-biy-case basis.

ON-FARM IRRIGATION REQUIREMENT

The on-farm irrigation requirement is the sum of the diversion rates required for each

field on the farm during the peak water-use period. It should be based on the '

- historical cropping pattern with the highest diversion requirements. The diversion rate
required for each field is based on a reasonable FAE and the peak period crop ET. The

reasonable FAE is the optimum FAE estimated for the irrigation system using
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acceptable irrigation practices.” The field irrigation regquirements can be calculated
based on the equation described earfier in this report:

FIR = 4.2 X (CU/FAE)

This equation is simply a calculation of the daily gross irri'gation application {in inches}
required for a field on a continuous basis (during . the peak water-use period} and
ccnverted to units of cfs per acre.

- The table foilow:ng page 2 of the Hubble report workbook was mtended for use as a -
simmary of the calculations for the field irrigation requirements in order to determine
the on-farm irrigation requirement. This table should not be used as instructed in the
workbook “(pages 2-4) beécause of an error identified in the procedure. Use of the
- procedure in the ‘workbook will result in an incorrect determination of the. on-farm
- irrigation requirement because it does not provide a proper summation of the individual
field irrigation reqwrements {see Appendrx H)

As an arternaﬁve to the Hubble report workbook procedure, IDWR has developed a
. computer spreadsheet to perform the calculations required to determine the on-farm
~ frrigation requirement (see Figure 13). The spreadsheet requires input of the crop .
type, irfigated acres, system type, application efficiency, ¢rop ET, and net irrigation -
- application for each field. The application efficiency is the opfimum FAE which is
estimated as described earlier in this report. The crop ET valugs are the 80th
-percentile monthly crop ET values which are calculated as described earlier in this
_feport. The net irrigation application is determined as described earlier in this report.

The spreadsheet calculates the daily gross irrigation application required during the
peak water-use. period of each month based on the peak period crop ET and the
optimum FAE. The peak period crop ET is calculated within the spreadsheet using the
appropriate ratio of peak period ET to menthly ET as described earlier in this report.
The gross irrigation appfication values are summarized for each month using weighted
averages {based on ¢rop acreage} in order to identify. the month when thé gross
irrigation application is highest on the farm for all the fields combined. The highest
summary value of gross irrigation application is converted to units of cfs per acre and
is output as the on-farm irrigation diversion requirement. This value is equal to the
sum of the field irrigation requirements during the peak water-use period.

Since the field .irrigation requirement equation is based on continuous use, an
adjustment is required for hand move sprinkler systems because the operation time for
these sprinkier systems is less than 24 hours per day. This is due to the time required
_ to move the sprinkler pipe between irrigation sets. The easiest way to make the
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'adjustment is to divide the results of the field irrigation requirement equation by the
ratio of actual operation time (in hours per day) to 24 hours per day. For use in the
spreadsheet, the most convenient adjustment is to mutltiply the FAE by the ratio
described above.

The appropriate ratio should be based on the actual number of sets irrigated per day
for a particular system. There are normally one, two, or three sets per day for hand
move sprinkler systems. - This will depend on the number of sprinkler lines in a field
and the required irrigation frequency. A standard quarter-mile hand move sprinkler
‘line typically fakes about one-half hour to move. A ratio of 0.94 (22.5 divided by 24} -

would be used for a systermn with three sets per day requiring one-half hour per set to
move. ' .

CONVEYANCE LOSS

Conveyance loss is the loss of water during transport from the point of diversion (at
the source) to the place of use on the farm. Losses are due to seepage through the
soil, leakage through headgates and other structures, evaporation from the water
surface, and transpiration from plants growing in or near the channel. These losses
can all be controlied to some extent, but cost may be prohibitive in many ¢ases.

Seepage losses through the soil are dependent on the soil texture of the channel bed
material but other factors can infiuence the seepage rate. Silt and sediment carried in
the water will often reduce the seepage rate over fime, A high water table can also
affect the seepage rate of a channel. Seepage losses can be controlled by lining the
channel or conveying the water through pipelines. Due to the high costs, channel

liring or pipelines are not considered practical except in cases of extremely high losses
in short reaches of a channesl.

Conveyance losses due to leakage through headgates, valves, or other structures can
be controlled through proper maintenance. Losses through evaporation dre
considered insignificant, especially when ¢ompared to the other types of losses that
can occur, . Transpiration from plants growing in or near the channel can cause high
water losses. Plants growing.in a channel can also restrict the flow and reduce the
capacity of a channel: This causes higher seepage losses due to an increase in the.
wetted surface area of the channel. Losses due to plant growth should be minimized
by removing plants through regular maintenance.
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~ Since seepage losses are the primary losses that are the least practical to control, they

must be quantified 1o determine the nécessity of any additional water which may be
required to overcome those losses for irrigation purposes. Seepage losses are usually
highest when water is first turned into irrigation canals and ditches at the beginning of
the irrigation season. Later in the season, when the demand for water is highest, the
seepage rate will be relatively constant unless there are significant changes due to
other factors. These factors may include changes in the water table, increased plant

growth, or changes to the channel bed dunng removal of plant material or excess
sediment.

- The seepage losses in a canal can be measured by various methods. These methods

can be difficult and/or costly and the expected level of accuracy does not warrant use

of these methods in most circumstances. Measured values may also reflect a poor
level of maintenance on a canal. ~

Seepage Josses can be estimated for irrigation-canals based on the seepage rate of the
~ soil and the surface area of the soil where seepage occurs. The Hubble Teport
guidelines suggest several formulas which can be used to estimate seepage losses.
Each of these meihods requires an estimation of the . seepage rate of the canal
* material, the wetted perimeter of the canal, and the length of the canal. The seepage

rate is usually expressed as cubic feet of water lost per square foot of soil surface per -

day. The seepage rate is multiplied by the wetted perimeter of the canal {in feet} and
* then converted to units.of cfs per mile. The resultis multlphed bv the canal length {in
miles} to obtain the total loss in ofs.

In 1975, IDWR comp'ajred severa! seepage loss estimation formulas to actual measured
losses in two reaches of a canal (see Appendix ). Three of the seepage loss

estimation formulas used in the study are given in the Hubble report gmdehnes {pages -

36-38). The estimated losses cajculated using those formulas compared well with the
measured losses especially when higher estimates of soil seepage rates were used in,
the formulas. It was determined that all of the formulas would give similar results.

The seepage loss estimation pfocedure ‘most cammbnly" used by IDWR is shown on
- page 38 of the Hubble report guidelines as the Worstell method. This method requires
- an estimation of the sofl seepage rate, measurements of the top width of the water

surface at various points along the canal, and the canal length. The formu!a used is
shown below:
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'S = 0.0667 X i} X (W)
where: S = seapage loss in cfs/mile
' i =- seepage rate in ft/day
W = top width of water surface in it
- 0.0667 = factor to estimate the wetted perimeter

as 2 function of W and to convert uniis

The sespage loss eéstimated from the equation is multiplied by the canal length {mxies)
o obtam the total ccnveyanca loss. for the canal.

- To estirnate the sonl seepage rate in the canal, NRCS soil survev maps and data can be

- used to identify the domtinant soil texture for the soil layers penetrated by the canal.
The tables on page 35 of the Hubble report guidelines can be used to choose the
appropriate seepage rate based on the soil texture identified. Where a range of values
is given, the higher values should be selected because, based on past studies, they
give better results when compared to actual measurements. L

.In"some cases, it may be possible to estimate the seepage rate in a canal by direct
measurament of the conveyance losses in a representative section of the canal. The
flow rate in the canal Is measured at each end of the section, then the conveyance
loss is obtained by caiculating the difference beiween the fwo flow measurements.
The conveyance loss is converied to a loss per mileé value by dividing by the length
{miles} of the section. The seepage rate is calculated by substituting the known

- values of seepage loss and canal fop width into the Worstell equation and solving for

the seepage rate. This seepage rate can be applied fo the remainder of the canal

. This approach may be reasonable if the conditions along the en'ure canal are relatively

‘ umform and the measured reach is, properly maintained.

The top width of the canal is measured across the canal along the water surface or at
the high water marks of the. ganal. Several representative measurements should be

taken ‘along the canal length’ and averaged together. - The canal length can be-

determined from rnaps and aerial photography.

in many cases, significant changes in soil textures or canal dimensions will occur
along the length of a canal. Also, a canal may have several delivery points along its
length if it is shared by many water users.. In these cases, it is necessary to analyze
sach section or reach separately. The canal is divided into reaches based on the
‘location of soil changes, canal dimension changes, or delivery points. - The seepage
losses are calculated for each reach and added together to obtain the total losses in
the canal. In the case of several water users, the losses can be prorated among all
the users based on the size and location of their deliveries.
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IDWR' has deve!oped a computer spreadsheet to simplify the calculations required to.

determine conveyance losses on a canal with multiple water users {see Figure 14},

--'The spreadsheet requires input of the length (feet), average width {feet}, seepage rate
(ft per day), and delivery amount (cfs) for each reach of the canal. The delivery
amount is based on the arhount of water required at the end of a reach which is

delivered to lateral canals to sstisfy the on-farm requirements plus any conveyance '

losses in the lateral canals.

The spreadshest calculates the total toss for each reach and the losses to be assigned
“to the water users at each delivery point. The losses are assigned based on the size
of the deliveries in each reach and the location of the deliveries on the canal, 1f there
are several deliveries to individual water users at one delivery point, the delivery losses
‘are prorated among those water users based on the size of their individual deliveries.

Thé example shown in Figure 14 has four separate reaches Farms A and B are
delivered water at the end of reach 1. Farms C and D are delivered water at the end
of reaches 3 and 4 respectively. The canal was dijvided for analysis between reaches
-2 and 3 because of a change in the averagé width and the soil seepage rate. There
are no deliveries assigned in reach 2. The delivery losses assigned to farms C and D
areé shown under the heading "DELIVERY LOSS™ as 0.74 cfs and 1.16 cfs

respectively. Farms A and B share the delivery loss shown at the end of reach 1
{0.37 ¢fs) based on the sizes of their individual deliveries.

lRRIGAfION DIVERSION RATE

The irnga‘non diversion rate is calculated by adding the on-farm irigation requirement
10 the conveyance losses. This is the total diversion rate nécessary, measured at the
point of dlversmn from the source.

The irrigation dwers;on rate determined using the methodology described in this report
is the amount reasonably necessary for an irrigation systerm based on acceptable
irrigation practices, Since the diversion rate is based on an 80th percentle value of
peak period ET for the historical cropping pattern with the highest divérsion
requirernents, it should be recognized that the diversion rate will not be riecessary

every year or even throughout an entire irrigation season in a single year. If the actual - -

capacity of an irrigation system is less than the irrigation diversion rate determined
using. the methodology described in this report, then the irrigation diversion rate
recommended may need to be limited to the actual irrigation system capacity.




CONVE‘]’A}‘JCE LOSS - WORSTELL

NAME OF DITCH:  SAMPLE DITCH ay: ~JP DATE:

1
i
]
i

03/01/94

REACH lj.ENGTH AVE SEEPAGE WORSTEL DELWERY OELIVERY LOSS DELIVERY FLOW

Fn WIDTH (FT/DAY) LOSS {CFS) LEFT FACTOR LOSS

(FT) * {CF8) {CF3) (CFS)
1 2000 120 200 Q.79 6.82 14.50  0.0540 037
2 1000 24 2.00 0.58 0.90 7.78  0.0740 0.00
‘3 2500 110 1.50 0.52 -3.78 7.78  0.0687¢ G.74
4 1500 10,0 2.00 .38 4,00 400 0.0047 1.16
5 0,00 | 0.00 0.0000 0.00
& 0.00 0.00 0.0000 - 0.00
7 Qop - - 0.00  0.0000 0.00
8 0.00 000 0.0000. 0.00
g 0.00 0.00 0.0000 < 000
L 0.00 - a0 0.0000 .00
11 . 0.00 . 000, 0.Q000 0.00
12 ; 0.00 G.00  0.0000 0.00°
13 : Q.00 0,00  0.0000 .00
14 Q.00 ' 000 0.0000 0.00
15 g.00 0,00 0.0000 Q.00
16 0.00° 0.00  0.0000 0.00
17 ) 0.00 0,00  0.0000 0.00
18 0,00 0.00  0.0000 0.00
19 . . 0.00 000 00000 0.00
20 S 0.00 0.06 Q0000 . .00

TOTALS §500 2.28 14,60 2.26

REACH = SECTION OF CHANMEL
LENGTH =ILENGTH OF REACH, THE CHANNEL CAN BE DIVIDED INTO EQUAL LENGTH REAGHES
OR ACTUAL LENGTHS BETWEEN DELIVERY POINTS
AVE WIDTH = AVERAGE TOP WIDTH OF WATER SURFACE IN REACH
SEEPAGE  SOIL SEEPAGE RATE OF REACH
WORSTELL LOSS = CONVEYANGE LOSS IN REAGH BASED ONWORSTELL METHOD
DELIVERY{= TOTAL DELIVERIES IN REACH
DELIVERYLEFT = SUM(DELIVERIES OF CURRENT AND REMAINING REACHES)
LOSS FACTOR = WORSTELL LOSS/DELIVERY LEFT
DELIVERY!LOSS = SUM(LOSS FACTORS OF CURRENT AND PREVIOUS REACHES) X DELIVERY;
HEPRESENTS THE LOSSES ASSIGNED TO THE DELIVERIES IN THE REACH;
& MULTIPLE RIGHTS WITHIN REACH, DELIVERY LOSSES SHOULD BE :
RORATED BASED ON SIZE OF DELIVERY FOR EAGH RIGHT WITHIN REACH
FLOW = TOTAL FLOW AT BEGINNING OF EACH REACH

L=, 0667 wi c.&is/wme,
w = top wrid th of ww-h’f surfrce (£1)
L= ft/dey

s -

it

(CFS)

16,86
9.26

8.68-

438
0.00
0.00
0.00
0.60
.00
0.00 -

0 e}
0.00

0.00 -

" 0.00
Q.Qu
0.00
0.00
.00
.00

ﬁ.b cks |
A
150 ae.
"5

3.92.55]
>

1! ac.

CL 382 3-1
' 632.( )

= 0O.21 ¢¥5.

41 =Indfd

C

3.78 ¢fs

C.L

rL- = 0-14 C‘FS

= .16 645



REPORT REGARDING EVALUATION OF IRRIGATION DIVERSION RATES

CLOSING REMARKS

This report does not cover every conceivable condition that may be encountered
when evaluating the necessity of a particular irrigation diversion rate. There may be
unforeseen or special circumstances that require different or additional methods for
evaluation. ' . '
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APPENDIX A

Allers and Brockway ET Estimate
. Sampie Output -
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APPENDIX B

IDWR Adjudication Memorandum #42




© ADJUDICATION MEMO £42

To: Adjudication Staff

Approved: NCY _
- From: dJeff Peppexsack . DES ~
Date: May 5, 1885 _ 282
Re:

Trrigation Diversion Rate Calculations - Pezk Conéumpt’ive Use

Th:.s memo 'is notification of a change in our standard procedire to -
calculate irrigation diversion rates as described in- the EVALUATION
" WORKBO00XK FOR LIRRIGATION DIVERSION RATES and GUIDELINES POR THE.
EVALUATION OF IRRIGATION DIVERSION RATES by Hubble Engineering,
Inc. ‘and Associated Earth Sciences Inc. This change will affect

the application of consumpt:.ve use. values from the Allen and -
Brockway tables.

The des:.gn ca.pac:.ty of an :erlgat:ion system is generally basad on
che peak consmupt.:.ve use of the expected c:ropp:.ng pattern for the
period between irrigations. Since peak consumptive use data is not
widely -available for crops in Idaho, the BHubble workbook and
guidelines direct yow to.use average monthly consumptive use values
for the most wWater consumptive crop in the area or in the rotation.

This method may underestimate diversion requirements, especially in
cases where a2 single crop Ls grown.

. A method of estimating peak consumptive use rates £rom monthly
estimates is available from the ASAE publication entitled,- DESIGN
AND OPERATION OF FARM IRRIGATION SYSTEMS by Marvin Jensen, 1883.
The table beléw was derived £rom Figure 6.6 {page 223) of that

publication. These table values will ‘be used in conjunction with
the Allen and Brockway consumptive use tables.

Estimating Peak Consumptive Use From Monthly Estimates

Irrigation A Ratioc of
Application Peak CU to
Depth {in) ° ;- Monthly CU

1.14
1.11
1.09
1.07
1.05
1.04
1.03
1.02

O ~I OV UL b WM

Irrigation application depth, the amount applied during an
irrigation, is calculated for each crop us:.ng Table 4 in the Hubble

~orkbesk—mm—— - —




Table 1 in the Hubble workbock requires imput of the crop’s ®"aVE
IR", for each month, from the Allen and Brockway tables. The "AVE
IR® represents the a@verage monthly consumptive idrrigaticn
reguirement for each crop. The monthly values should be multiplied
by the appropriate ratio from the tahle above. The results are
“estimates of the crop’s peak consumptive irrigation reguirement for
each month. These values are entered into Teble 1.0f the Eubble
workbook. -~ This must. be done for the most water-consumptive
cropping pattern, or mix of crops in the ¢rop rotation, instead of
-4ust the most water consumptive crop as was done in the past.

. Bxample: A farmer in Aberdeen grows grain and alfalfa hay on a
" 100~-acre farm. The crop rotation practiced never allowgs more than
75 acres of either crop. in any given year., From Table 4 in the
Hubble workbook you calculate a MAD (irrigation application depth)
of 2.4 inches for the grain and 3.1 inches for the alfalfa. From
the table above you chocse a ratioc of 1.11 for the graln and 1.09.
for the alfalfa. Thé attached gsheets show the calculations asing
the Allen and Brockway table for the Aberdesn station aod: the

‘entriea into Table 1 of the Hubble workboock.
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_ _ SNAKE Hivk wuuuwﬁuvn ' . o
TECH; . SHe FIELD IRRIGA' . N REQUIRMENT B . DATE: . 1T
WEATHER] STATION: _ABEEDEEN  CLAIMANT:_EXAMPLE e D NO

' ACREAGE |TYP [ IRR NET IRRIGATION REQUIREMENT S '

| . | IRR |EF. MAY | JUN | JUL | AUG | SEP. | OCT [SEASON
crop | Acres| % |7 FALMAR | APR - _

_ % | MM/DAY | MM/DAY | MM/DAY | MM/DAY | MM/DAY | MM/DAY | MM/DAY | MM/DAY | MM/SEA

W&ma@%@sﬁ COR |, 30 310 | 525 625 | 699 | 527 | 349 078771 950 |,
MrH. | 180 | B0 [SPR| 85 ] -340_ | 525 | 625..]-6:99"7"527 | 348 [ 078 | 850
SBEET 40 13 [FR| 35 | L0867 148 | BT 845|682 | 439 | 155 | 835
SUMMARY] 320, _.|--100 ~°) 48 283 | 478 5.94 | 747 | 546 | 3 088 936 |
ALEH | 25 | 28 | 190 [si2s 16.82 |17 [s2s {2.24 oW | esd
SERN || IS 1 1S oz 13.22 {195 1969 12.2] | — ~ 1691
susmARY | Y e9¢0> 1OO 1.249 1373 |7.L7 p'/‘é._':'s‘}\) 3.05 (0.8t (812 (aqL’

]

|
SUMMARY L 1 | |
LARGEST %UMMAHY MONTHLY VALUE _... ; BIVIDE BY SUMMARY IRR, £FF, - HH/OAY, HULTIPLY 8Y O,UQWST -, CFS/AéRE 51301 B

E o 71 e P G THOE Y Y STRHIARY APRES CFS FIFID BREDUIRELENT, ADD



APPENDIX C

Estimate of Peak Period ET
Using Monthly ET Estimate
Example,




U. 5. Bureau of Reclamation

. Paciflc Herthuest. Region
Boise-Minidoks HYOROMET/AGRIMET System
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APPENDIX D

Hagerman Valley Monthly ET Estimates




80th Percentile values of monthiy ET esfirmated for
the Hagerrnan Vatley adjusted from tie Bfiss Station

{ram/day)
MO ETR ALFH: SEANS F.CRN SILGE S CRN PEAS FOTAT SBEET SCRANWGRANPAST. VEGES

AVEET 4 528 330 160 158 158 185 482 3.7

. TMPADS. 4 558 355 172 176 170 177 518 3352 .
ALTADJ 4 575 35%- ' - 174 172 172 180 525 358
STDDET 4 047 028 B4 044 014 045 043 p28

. BOPCTET 4 644 384 . 188 184 484 182 581 380
AVEET 5 6786 6820 204 204 204 - 204 385 219 204 511 879 523 207
TP ADJS 5 748 665 216 246 216 298 407 231 218 540 718 533 219
ALTADY 5 T27 873 218 248 218 2148 412 234 218 547 T2 580 . 2.2%
STDOET 5 048 046. 015 015 215 015 028 0.46. 045 037 048 038 045
B0PCTET 5 768 712 231 231 231 231 436 248 237 578 768 552 234
AVEET ‘8 BA1 T332 326 388 366 353 8B2Z 577 39 839 84 65.47 440
TMEADS & 882 -7858 242 384 384 370 T45 805 410 BBO BS2 B7% 452
ALT ADS & 893 777 . 346 389 389 375 724 6513 415 B91 BB3I G887 46T
STDDET "6 947 041 048 021 021 020 D038 032 022 047 047 038 025
S8OPCTET "6 933 8142 361 408 408 2392 756 640 434 831 933 717  4.88
AVEET 7 B854 624 T87 768 763 TAT 299 747 894 705 680 G657 657
TMRAD) -7 883 722 76T - TAD 789 778 31 748 84T 734 708 BBL - 584
ALTADY 7 800 73t T7F7 809 809 787 318 756 858 743 147 592 682
STODET 7 026 D29 023 024 024 023 008 02 025 022 021 020 020
BOPCTET ? 922 749 796 830 830 807 323 774 BT TH1 T34 708 7.0
AVEET, = 8. 748 ©GAYT 497 663 683 638 557 706 147 132 533 572
TMP ADJ 8 750 5685 519 6982 682 666 582 737 153 138  S5Y7 597
ALT ADJ 8 758 372 52 o 7.01 674 583 746 155 140 584 6.05
STDDET 3 032 025 023 030, 030 028 D26 032 007 0D 025 0.26
SOBGTET & 787 5853 543 725 726 658 81t 773 181 145 805 825
AVEET 9 £B0 367 QIT 419 419 328 486 432 383
TMP ADJ g 580 387 081 442 442 347 &2 455 404
ALT ADJ 9 .597T 382 QB2 447 447 - 351 519 481 409
STDDET - 9 041 027 005 0.3 0.31 024 Q.36 p3z2 0228
BOPCTET 9 632 444 Q0B7 -473. 473 - 371 5.49 488 432
AVE ET 10 873 128 1.04 . ’ 2.48 2.88
TMPADS - 10 402 - 138 . 1az2 267 310
ATADY 30 407 137 113 2.70 244
STODET . 10 03% 0.2 .90 - i 024 027

" BOPCTET 10 438 1.47 122 . 2.94 337

£T and standard deviation data (AVE ET and STDD ET) for Bliss weather sfation taken from
_ Appendix £ (unpublishad) of Brockway, C.E., and R.G. Allen, 1983, Estimating
_Consumptive lrrigation Requirements for Crops in idaho, ldahe Waler end Energy
" fesources Research Instinte, -

Temperalure adjustment (TP ADJ) based on temperatuie differsnces between Biiss and
Hagetman and femparature sensiivity of ET estimates given in Brockway, C.E,, G.8.
Johnson, J.L. Wright, and A.L. Colner, 1985, Remote Sensing for irigated Crup Watef
Use - Phase 1, Water Regources Research insBute, pp. 101-107.

Atitude adjustreent (ALT ADJ) based on Dootenbos, J,, and W.0. Pruift, 1877, Crop Water
Requirements, Food and Agrisulture Organization of the United Nations, p. 50

nille Y values (80PCT ET) calculated based on Walpofe, R.E., and RH, Mayers,

1985, third edition, PROBABILITY AND STATISTICS FOR ENGINEERS AN SUIENTIS TS, NaW i
York; Macmilian Publishing Company, pp. 132-144 and 574.



TEMPERATURE AND ELEVATION DATA FOR BLISS AND HAGERMAN

YEAR - 1982 1985 1983 1989 1990
MAR/APRIMAY AVG. TEMP. FOR HAGERMAN 502 507 615 52.8 54.1
MAR/APRIMAY AVG. TEMP, FOR BLISS 48,5 47.7 506 52.4 52.3
TEMPERATURE DIFFERENCES 16 31 08 04 1.8
AVG. OF TEMP. DIFFERENCES 1.8
ELEVATION OF HAGERMAN (FT.) 2875
ELEVATION.OF BLISS {FT.) o 3280
_ ELEVATION DIFEERENCE [ET) -405

SQURCE OF INFORN;lAﬂON: IDAHD STATE CLIMATOLOGIST
NOTE: ALL TEMPERATURES ARE IN DEGREES FARRENHEIT




TEMPERATURE SENSITIVITY OF ET ESTIMATES FOR BLISS
BASED ON A +1.6 DEGREE F. TEMPERATURE CHANGE

APRIL +7.5%

M,,&_N +5.7%
COJUNE +4.9%
JULY +4.1%
AUG . +4.4%
SEP +5.4%
ocT +7.7%

BLISS ET ESTIMATES EASED ON FAO-BC FROM ALLEN AND BROCKWAY, 1983
TEMPERATURE SENSITIVITY BASED ON BROCKWAY ET AL., 1985

ALTITUDE ADJUSTMENT FOR ET ESTIMATE FROM BLISS TO HAGERMAN
10% DECREASE FOR EACH 1000 M INCREASE IN ELEVATION

* _ELEVATION DIFFERENCE FROM BLISS TO HAGERMAN = -405 FT = -1 234 M

-10%/+1000M * (-123.4 M) = +1.23%




- 80™ PERCENTILE CALCULATIONS FOR HAGERMAN ET ESTIMATES

FOR NORMAL DISTRIBUTION.
BO™ PCT ET = [Z * STDD} + AVEET
Z = 0.842

© EXAMPLE FOR BEANS iN JULY:

{0.842 * 0.23) + 7.77 = 7.96 MM/DAY




APPENDIX E

"' NRCS Soil Map and Computer-Generated Tables
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U8, Bepariment of Agriculsure

" Prge < 7
Soil Comservation Service

&ITLIT

" PHYSICAL AMD CHEMICAL PROPERTIES (F THE SOILS

Survey Area- GEX COUNTY AREA, IDAKG

PR

- — anrr. -

Bep T . Beist Blk Permeab-  Avaifable  Sui) Salin~  Bhrimk Eresion  Wind Graanic
Syebol Seil Rane  Depth Ciyy  Demsity ility  weier oy Reack i%y . Gwell Fatkor  Erod. Faiier
' {In} fpckd g/l {In/he}  {In/ind ) (mmhos/omd  Pok. K Broup {pedl

: 1620 - - - - - - -
CBWF . BMIN 0-5 10-20 L20-1.30 0.6~ 2.0 0.08-0.11 4:6-T.2 - 1.0 48 B 2. 3.
5-16 735 LE0-1.40  0.2- 0.6 0.07-0,11 §.46-7.3 . - LI .40 -
1620 - - - - - - -
B N o 85 0-20 LE0-1,30 0,3 2.0 0.08-0.11  &.4-T.2 - Lo W61 2 2 3
' : 8-16 271-36 L.20-1.40 0.2- 0.6 0,01-0.11 4.6-7.3 - L - 0 -
1620 - - - - - - " -
H  HARPT -1 812 LE-LT0 2.0- 40 045013 4,173 6= 2 LW 25 3 1. 2.
- 10-48 20-21 1,50-1.80 0.6~ 2.0 0,16-0.21 4.1-T.B 0- z Lo# 37 -
4660 10~15 1.60-1.70 0.2- 0.6 0.13-0.18  6.0-T.8 0- 2 LOW 28 -
i RSP 0-10 832 L80-LI0 Z2.0- 6.0 010,12 6.1-7.3 T 24503 .- of
- 10-46 20-27 1.50-1.60 0.6~ Z.0 0.16-0.28 6,3-1.B G- 2 Lid i -
460 1015 1A0-LTO 0,2~ 0.6 0.43-0.18  6.1-T.5 0- 2 LW ~ .=& -
HaD  HARRY 010 812 L.60-1.70 2.0+ 6.0 0.11-0,13  &.1-T,3 0- 2 i By 3 0 1. oo
o 1046 2001 1.50-1.60 0.6~ 2.0 0.26-0.21  6.1-T.8 0- 2 % e A -
-6 10715 140-170 0 0.2- 0.6 03008 6T 0- 7 Low .33 -
W HARPY 0-30 8-1Z L0-LT0 2.0~ 6.0 0.41-0.13  6.1-1.3 -z WM %5 3 - o2
W46 20-71 1.50-1.60 0.6~ Z.0 0,16-0.21  6.1-7.3 - 2 oW ot -
: . 480 10-35 L4017 0.2 0.8 0.130.18  &.1-7.8 0- L ) -
Bi..  KARPT 0-10 1292 L30-L60  G.6- 2.0 0.86-0.58 &.4-1.F ¢ 2 Lew $Ehh -z,
: 10-48 20-77 1.50-1.60 0.6~ 2.0 0,160,210 £,1-T.8 0- z LW ] B
. 36-60 10-15 L.30-L70 © 0.2- 0.6 0,12-0.i8 6.1-7.3 0- 2 LW Ras -
WB  HARPT 0-10 1222 1.50-1.80 0.6 Z.0 03,1608 6.1-T.3 0- 2 o SEE O - o2
. 10-46 20-2T 1L.50-1.80 0.6~ Z.0 0.16-0.21 6.5-T.B 0- 2 LM 37 -
. 86-60 10-15 1.40-L.T0  0.2- 0.6 0,13-0.12 §,1-T.8 0- 2 LK VB .
R HARPT 0-10 iZ-2Z2 LE0-1.60 0.6~ 2.0 0.16-0.18  6.1-T,3 0- 2 L A T T T 3
' 10-46 W-27 L.3-1.60 0.6 2,0 0.16-0.71 6,1-7.8 0- 2 L@ 2 -
4660 10-15 1.40-LT0 0.2~ 0.6 0,13-0.18  4.1-7.8 - 2 LW .28 -
HD  RARPT C 010122 L50-1.60 060 2.0 060,18 6.1-T.3 0- Z iOK 325 5 e 4.
T 10-46 20-21 1.50-1.60 0.6~ 2:0 0.16-0,21- 6.1-1.8 0- Z LW 27 -
4-60 10715 1,40-1.70 0.2- 0.6 0.13-0.18  4.1-T.8 G- 2 0% i I -
HrE  HARPT 0-10 12-22 1.50-1.60 0.6~ 2.0 0.16-0.18 6.1-T,3 0~ 2 1M GE R b 4. g
A 10-46 Z0-2T 1.B0-1.60 0.5~ 2.0 0,16-0.2% 6.1-1.3 0- z Roii -
-0 10-15 1.40-1.T0 0.2 0.6 0.13-0.18  6.1-T.% 0- 2 10 .28 -
HeB B 0-12 10-20 125135 0.4 2.0 0.16-0.21  6.1-T.3 - L0 43 4 5 .- &,
12-13 10-20 1,20-1.40 0.6~ Z.0 0,16-0.21  6.:-T.8 - L 43 : -
1830 22-24 130145 0.2~ 0.6 0.15-0.21 4.1-T7.3 - ¥IDER .57 -
W-47 1072 1.35-1.48 605 20 0.41-0.13  T.4-9.0 0- 2 L 8 .-
280 -7 LB-LT0 20- 20,0 0.83-0.08. T.4-9.0 0 2 L a5 -
Hel  HAW 0-12 10-20 1.25-1.%b 0.6~ 2.0 0140 6-TE . - LOH. 43 4 0% f- o,
) 12-12 10-20 1.80-1.40 0.4~ 2.0 0.16-0.21  6.1-T.8 - i A3 : -
i8-30 753 £,30-1.4b 0.2+ 0.6 0.14-0.20 6.1-T.8 - EOBER 3T -
30-49 10~15 1.3B-1,45  &.0- 20 M11-0.98  T.4-9.0 0- z 22 .-
4980 2-T 1.55-1.70  20- 20.0 0.03-0.08 T.4-9.0 0- T LB 15 -
) HAR 0-17 10-10 123135 06 4.6 05602 61T T T m SF E I W
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wee - T
Snit Conservation Servica &:11%:
ENBINEERING INDLX PHOMERTIES
TABE 1
Survey Ared~ G2 COUNTY ARCA, IDAWO
Hep fmreviesrmee Classiflration ———wmeemmmensi
Symbol  Soil Meme Depih  SBA Terhure P Unidied MEAT :
(I} : ! :
_ 115 B _
BtE B 6-5 STV-L . . & N6 (S
-, 536 CRY-BICL UEN-BICL GRX-CL  EC k2 6
T30 MBS
GE - BRIN 4- 5 GN-LC o A-Z hed
£-16  CBV-SICL CBE-SIOL G-CL  &C 42 A8
16-20 - WiB .
BF  GRIR 0-5 L .- =3 A-Z At
' 5-is  CBV-GICL CEX-BICL GRx-CL & 22 bb
' 162w
B GHIR G~3 B ) & &2 A4
5-16  CBV-BICL CEX-SICL GWX-CL &0 &2 53
W6I0 WM
KB HARET 010 DL 5% A2 K-S
10-%  SILL FEL G- T 30 G3-50 ket b
_ -0 BR- (DR G o k-4
Kl - 7 10 CosL 5 A2 Aot
10-46 SIL L FEL fL-ML. fL 5C SK-5C % A6
4560 BR- CUSL QL o4 KL A4
Rad  HERFT 0-i0  CHsL 8 ) B2 At
10-%6 SIL L FSL {L-# T 50 S-SC At kb
: 36-60 G- OOSL TL - F f-t
HeE  RARPT ¢-i0  ChsL Bt A2 Ak
19-46  BIL L FSL CL-ML £L §C SH-3E A4 b8
45-60 SR~ CUSL O o ML : k-t
ek HARPT 0-10 L CL-bi A4
10-46 SILLFYL L4 L B0 BH-5C B4 A6
4660 BR- £OSL CL "SH M A%
HB o HARFT 0-10 L Ol b
W46 SILLFSC CL-# L 80 SK-5C Bt heb
440 SR COBL OL S M bk
Wb HRFT 0-50 L CL-HL hs
16-46  SILLFSL DB T 50 RM-BE  Aed A6
o -840 GR- COSL (L o A4
Hed  RARFT -0 L C-h ke
10-46 SILLFBL EL-ML &L ST 5%-ST A% A6
44-60 SR~ UL {L S WL A2
HrE  RARPT -0 L Lt A
045 SILLFBL L= L 50 -5 b4 A6
460 5R- COSL L & K k4
W HM 012 L ROl b
12-18 L SIL ML LR A4
83 LS L £ st k-6
30-39 TEL LG GH ML oL G AZ kG AE
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Irrigation Flow Rate Questionnaire




IRRIGATION FLOW RATE QUESTIONNAIRE

The information required in thts questionnaire wﬁt describe your water delwery system and irrigation
methods. This information is essential in order for IDWR staff to evaluate your irrigation water
reguirements. Much of the information is technical, and you may wish to contact your County Extension

Agent, the Natural Resources Conservation Semce {formerly SCS} or other professionals for assistance
. with this form.

1. Please provide your name, address, and phone number where you may be contacted for further

- information or cianficanon. Include the claim number{s} for those ¢laims where the irrigation flow rate
is greater than 0.02 cfs {1 miner's inch} per acre.

‘Name
- Address
Fhone
Clairn Nois).

2. Provide the total number of acres irrigated for the claims listed.’

3 Provide a detailed diagram or copy of an aerial photograph showing the complete trngatlén system
for the claims listed. Please include the location of wells, pipelines, canals or ditches, field headgates,
-and individual field boundaries. Please label by name {or identify by number) each of the elements s‘hown




4, Provide & description of the water conveyance system from the source to the farm and any major on-
-m laterals. This information should include: general soil type (for earthen ditches or canals), type of

wiing (for lined ditches or canals), length of canal, width of canal at water surface, total depth from.land

surface to bottom of canal. Use'average values. Also include any pipeline lengths and diameters.

this conveyance system sharad by other water users? . if yes, please describe.

s the water supply for the claims listed rotated with other water users? : If yes, ptéase
describe. '




5, For each field, please provide the following information {this page may be copied for each individual
. field if necessary): .

field nama or identifying number o type of irrigation system

historical crop rotation ' - number of acres irrigated

Prov:de the following information, for each ﬁeld based on the peak water-use period for the highest
water-use crop hlStOTICE!nY grown.

crop type requrrmg hlghest flow rate . °

. nurnber of days 1o lmgata entire fleld ' . irrigatioh set tme {hrs)

irfigation frequency
for a given field)

(number of days from the start of one irrigation cycle to the start of the next

-Please 'drgw a diagram of each field showing general shape and dimensions, include the following
. information: .

For sorinkier systems : For surface systems
(furrow corrugation, border, wild fiood, etc.)

location of mainlines

number of laterals ‘ field length

. spacing between sprinklers and laterals direction of flow
nozzle size slope of field in direction of flow
average nozzle pressure . spacing between furrows, borders, etc.

average nozzle flow

Fio 3



8. Ars you aware of any irrigation system design, evaluations or farm soil surveys complated for this

rm by the Natural Resources Conservation Semce prwate consultants, irrfigation equipment dealers or
vthers?

If ves, please describe or attach copies.

7. Please include any additional comments which will aid in the evaluatson of your irrigation water
requtrementsf

_{DWR may rely on the information in this questionnaire for recommendation of your -water 'right to the

SRBA District Court. In order to minimize obyectlons to IDWR’s recommendation of your water right,
ease be sure that all 1nformatlon provxdad is @s accurate as poss:bie.

- 1 centify that the informatiun provided in this questionnaire is accurate and true to the best of my
knowledge and belief. _

signature date

PLEASE RETURN FORMS TO:




APPENDIX G

NRCS Border Program
Sample Output




J

rRoughness coefficient (n)= 0.250

name:

By:

Slope (8)= 0.0100 ft/ft

Net application (Fn}l= 2.50 inches

Inflow time {Ti)= B8 hours,

Flow per Unit
" Border Flow
(cfs). (cEs/Et)
. 1.50 Grosg depth
1.51 Gross depth
1.52 Gross depth
1.53 Grosg depth
1.54 Gross depth
1.55 Gross depth
1.56 @Gross depth
1.57 0.039
1.58 G.040
1.5% 0.040
1.60 10.040

ig
ig
is
is
is
is

is

GRADED BORDER. EVALURTION

Gross

2pplication Percolation

(in)

less
less
less
less
legs
less
less

than
than
than
than

than
than
than

22.61
22.15

- 22.90

23,04

.Location:_
Date: Jun 25, 1856

Intake family (If)=3.00
Border width (W)= 40 ft

Deap Runof £ Application
Efficiency

{in) (im) -

required gross application
required gross gpplication
required gross application
reguired gross application
required grose application
required gross application
required gross application
20.08 6.03
20.08 0.17
20.08 0.32
20.08 D.46

Border length (L}= 600 ft
D minutes :

(percent)

depth
depth
depth .
depth
depth
depth
depth
11.1
11.0
10.9
10.5

Notes




rbb names:

3y s

GRADED BORDER EVALUATION

1oughness coefflclant (n}= 0.250

. 3lope (8)= 0.0100-£t/ft
iet applzcatlon (Fn)= 2.50 inches
inflow time (Ti)= 4 hours,

low per Unit
Border - Flow
(cEs) - {efs/Et)
1.75 Grosg depth is
1.76 Gross depth is
1.77 CGross depth is
1,78 Gross depth is
B R Gross depth is
. 1.80 0.045
1.81- 0.045
1.82 0.045
1.83 0.046
1.84 0.046 -
1.85

0.046

Location:
Date Jun 25, 1996

Intake famlly (If) =3.00
. Border width (W)= 40 ft

Border length (L)= ~ 600 ft
0 minutes

Gross Deep . Runoff  Application

Application Percolation Bfficiency
{in) {in} - {dn) (pexrvent)

less than required gross application depth
less than required gross application depth
less than reguired gross application depth
less than required gross application depth
less than required gross application depth

12.96 10.46 0.00 1.3

13.03 10.46 .08 19.2.

13.10 10.46 8.15 18.1

13.18 10.46 0.22 19.0

13.25 10.46 0.29 18.9

13.32 10.46 0.36 8.8

Notes




JL name;

By«

GRADED BORDER EVALUATTON

Roughness coefficient (n)= 0.250

Location:

Date: Jun 25, 158§

Intake family (If)=3.00

Slope (8)= 0.0100 £t/ft Border width (W)= 40 ft . -
Net application (Fn}= 2.50 inches - Border length (L)= 600 £t
Inflow time (Ti)= 2 hours, 0 minutes
Flow per Unit’ Gross Deep Ruhoff -Application
Border ~Flow Applicatiorn Percolation . Efficiency
{cEs) - (cEs/EL) " (In) {in} {in) (percent)
2,05 Gross depth. is less than required gross application depth
2.06 @Gross depth ig less than required gross application depth
2.07 " Gross depth is less than required gross applicatien depth
2.08 Gross depth is less than required gross application depth
2.08 0.052 7.52 "5.00 0.03 33.2
2,10 0.052 7.56 5.00 0.06 33.1
S 2.11 0.053 7.60 5.00 - 0.10 32.9
2.12 0.053 7.63 5.00 G.14 32.8
2.13 0.053 7.67 5.00 0.17 32.6
2.14° 0.053 7.70 5.00 0.21 iz.5
2.15 D.054 7.74 0.24 32.3

5.00

‘Notes




fob name:

e

GRADED BORDER EVALUATION

{ougﬁness coefficient {n}= 0.250
jlope {S)= 0.0100 ft/ft

et application (Fn)= 2.50 inches

flow per -Onit
Border Flow
{cfs) {cfa/it)
2.40 @Gross depth
2.41 @Gross depth
2.42 Gress depth
2.43 @Gross depth
2.44 Gross depth
2.45 0.061
2.46 0.061
2.47 0.062 -
2.48 0.062
.2.49 0.062
2.50 0.062

is
is
1g
is
is

Gross

Application Percolation -

(in}

legs than
less than
less than
legs than
less than
4.43
4.43
4,45
4,48
4.48
4,50

Location:

Date: Jun 25, 1996

Intake family (If}=3.00

Border width (W)=

Border length (L}=
mflow time (Ti)= 1 hours, 0 minutes :

" Deep
-(1im)

required. gross
required gross
required gross
required gross
required gross

1.90 _

1.90

1.90

1.90

1.90

1.90

{2} Erosive stream-- non-scd forming'propsl

40 ft
600 £t
Runcff  Application
: Efficiency
o (dn) {pexrcent)

applicatiocn depth
application depth .-
application depth
application depth-
application depth. .

0.01
0.03

0:.05

.06
0.08
0.10

56.7
56.5
£6.2
56.0
55.8
55.6

(2}

{2}

(2)

2

{2}
(2}

Notes
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IDWR Adjudication Memorandum #43




ADJUDICATION MEMO # 43

To: .Adjudication Staff

' : Approved: NCY.
From: Jeff Peppersack . o bDBES 033
Date: July 27, 1385
Re:

Irrigation Diversion Rate Calculations - Weighted Averagss

This memo is notification of a change in our standard procedure to

These ‘*summary"

calculate irrigation diversion rates as described in the EVALUATIGH
WORKXBOOK FOR IRRICGATION DIVERSION RATES by Hubble Engineering, Inc.
and hssociated Barth- -Sciences Inc., This change will affecn the
calculation procedure desc:r:.beci for Table 1 of the report.

Table 1 requ.a.res calculation of a wemght:ed avera.ge for efficiency .
and net irrigation regquirement based on acreages of each crop. ‘

values are used in the next stap which J:eq,u:s.res

selection of the largest summary monthly value of net 1rr1gatmn

requirement to diwvide by the su:cma.ry efﬁ:.c:.&ncy which results in
the £ield reguirement.

The change to this procedure is described as follows:

encering each crop’s net irrigacion requ:.rerhent for each month {sea

Adjudication Memo #42), divide by the efficiency of the individual
syscem for each crop. The zesult will he the crop’s peak field
requirement or the gross application amount for each month. Next,
calculate a weighted average {based on crop acreages) of the gross
application amount for each month. Select the largest summary

value of gross . application amount and convert to cfsfacre as
described in the Hubble workbook.

A naw spreadsheet has been developed to aid in the calculations

‘methcdology described in Adjudication Memo #42.

required for Table 1 of the Hubble workbook {see example attached).

This spreadsheet also incorporates the changes to the Hubble
Average irrigation

requirement values- can  be. .entered tiz.z:ec:t:ly from the Allen and

Brockway tahles. Peak consumptlve irrigation requirement wvalues
will be calculaced automat::.cally in the spreadsheet.

Please discontinue us:.ng all past spreadsheets using the old

methodology. Copies of the new spreadsheet can be obtained from
Jeff Peppersack.

Afrer’




0 IRRIGATIOR REQUIRERENT

1]
;i{nh: P Claiment = xx
2 07/27795 . 'He.uhar $tatfon ¥ Epmatt
Het [reigasion Requiremens . : Gross [erigetion Apptication
Jrrig. irrig: (peak clrfeff. in on/day)

i tmonthly ove. In mm/day):

i derlg. et . . . : season pg.  clic freq. eas0n
2 acres system (%) mor  spr may  Jun Jul sug  sep  ect (mwyr) (In} ratio (days) mer mpr may Jun  Jul  aup  sep oot (V)
h 12.;3 cor 30 3.1 5.2% 8.25 6.99 5,27 3.4% 0.78 950 2,70 1.16 5,9 11,37 19.25 22,92 25,463 19.32 12.80 .2.86 X157
h 169 spe 55 3.1 5.2% 6.2% .0,99 5.27 349 o.78 50 2,78 1.0 4.9 %.25 8,38 10.58 11,67 A.92 5.91 1,32 1482
et 40 fur k3] 0,96 1,48 3.67 0,43 6.82 4,39 1.58 835 2,10 1.11 5.7 - 104 4.63 11.64 76,00 21.63 13,92 4.92 2385

f . ) )
wmary 3Z0 T.27 12,26 15,34 18,00 16.41 949 2,35 2218

Peak Gross lroigation Application {mm/day) » 15,88
reigation ptvc‘rlion Requirement (cfe/scre} » 0,031
el lrriguzion Diversion Requirement (cis) » 9,99

Ireigation piversfon Volioe (ftyyr) = 7,27

tal Srrinntioali Plveraton Volume (sc-ft/yr) » 207

:

{
7

£
&




3 FIELD | IRRIGATION REQUIRMENT - DATE: .
THER S[TATION: CLAIMANT: ' 1D NO.
ACREAGE - | TYP | IRR NET IRRIGATION REQUIREMENT
 |BR{EFF | MAR | APR | MAY | wuN | wL | aue | ser | oct |sEAsO
oP AFRES % %} MM/DAY. | MM/DAY | MM/DAY | MM/DAY | MM/DAY { MM/DAY | MM/DAY | MM/DAY MM/SEA
FH. | B20 38 | CoR| 30 310 | 525 | 625 | 699 | 527 | 349 | o7a | 950
FH. | 360 50 | SPR| 65 310 | 528 | 825 | 699 | 527 | 349 | 078 | 950
ger | 40 13 |FuR| 35 095 .| 146 | 3.87 | 845 | 682 | 438 | 155 | 835
MARY]  B20 100 748 ) 283 | 478 | 594.4 747 ) 548 | 360 | o088 | 936
PRACEDURE N oLk ‘e,'&i& | \ S
B i‘[/‘ 048 § 0.9 1637 = QL0249 “F7Ac O. OLHG “Hb « 220AC = 1Az cFs
ADD Tl THe Rewuigemlrs T ehad| iNDwWipvC mileDs -] | ,
L, G- AR/O. 20| x O.Joold S7 = 038657 A 0.0384 A |x (zo AL = 4. 3 s
LPH f 'e.%ﬂ7o;z;5 % OJootds1 = PolTd [ o. o1ig “Pac |% ko Ak = Z.1BS CFS
BeeT | I%-‘!S" 0. 35 X O loo1ds 1 = P 040 "F%c_ 0.040 "'“/A:. A 4o AL 2 16O cFs
poresmatrid
Jdlod crs
CORRIET WEIWLKTIAG  LudlD]| BE AY Foreodss. . 0484 Vel 320 5/19.08 <f
. - N
N (.2940.30 x| *% 1 = B34 "V | AN
YCF A b - ‘ﬁy O-bp X “""%ﬂ.o = S.2% M’/ﬂh; ~ \
SBLET 8 45/0.35 < |%faz0| = |3.07 "oy N\
7 | N
SUMMARY| T T, X Q.0RILSH= 0.olzey S
ARGEST wwném’v MONTHLY YALUE , DIVIDE BY SUMMARY [RR. EFF. m=._ MM /DAY, MULTIPLY 8Y 0.001657 = . CFS/ACRE FIELD
{EQUIREMEN ., / CFS/AC, = CFS/AC.  JLTIPLY BY SUMMARY ACRES = CFS FIELD REQUIREMEN 0D

YA LT Y R

-

o e

1\00 FARM DELIVERY LOSS

Laladad

Lol nlo ¥l a bl Pl

3]

MM IAC TN SRR Y ST A DY ACRCS T MY e I

AT THE 2AINT

s,

iavL



APPENDIX |

Payette Seepage Study




STATE OF IDAHO
DEPARTMENT OF WATER RESOURCES

Statehqus'
. . . B . Boise, Idaho 83720
. Keith Higgingon ) (208) 354-2215
Director o

December 3, 1975
MEMORANDUM

10:  Gary Page..
FROM: John Bessaw:

SUBJECT: Payette ‘Seepage Study

Due to the many miles of canal in the Payetts drainage, it wss decided
. that it would be impractical to try to measurs the actual seepage losses,
It was felt that less direct approach would be better. . This was to measure
the actual losses through a selected reach of canal and compare the values
obtained with those calculated from existing formulas, derived from previous
seepage studies. After it was seen how the two values compared, it appears

the use of the equations would be a better way to obtain a seepage value:
for the entire system of canals._

Four formula.s were foun& for estimating seepage loss in canals.
. formulas, Moritz and Excheverry would require that a large amount of
additional field work be dofe. They axe based on flow znd velocity in
addition to the soil seepage rate. The Etcheverry formula would also

require additional information on the side slope and bottom wa.dt’n of the
canal. :

TwO

Two other formulas were found. These vere somewhat simpler in form
-and would only require a top width measurement and a value for the soil
seepage rate. One was developed by Robert Worstell in rev:.ewmg past
-seepage Studies and combined with work he performed on seepage in Idaho.
The other was one used by Brent A. Claiborn in a masters thesis studying
irrigation efficiencies in the upper Snake River.

Values from all four equations were compared against values obtained
from an inflow-outflow test on the Emmett Irrigation District north side
canal, The test was conducted at the end of the season to reduce the
number of inflow-outflow measurements that would be required, since gll

" the farm headgates could be closed off

Two redches were selected, both on the main canal, The upper reach
was from the end of the flume near the point of diversion to the siphon
at Bissel Creek, This canal ran along the sidefiill through mostly sandy
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seil. It was boarded up to mainzain the water .surface at approximately .
normal operation level. The second reach was on the lower end of the main

canal from the siphon to Sand Hollow. This section of canal also ran along
the hillside and passed through sandy soils,

The results obtained from the actual inflow-outflow tests ware.gomy

pared to the values calculated from the four equations. The following two
tables show the. different values obtained from bath the upper and lower
end of the Emmevr  Irrigation District's Main Canal. )

TABLE I

SEEPAGE LOSSES
UPPER END

Loss cfs/mile

Measured loss

3.1
Moritz 1.4 to 2.8
Etcheverry ' 1.2 t0 2.4
Worstell 1.4 to 2.9
Claiborn 1.5 t0 3.0

 The range of values was obtained from using different soil seepage .
rates. From an onsite inspection and the use of soil maps the soil seepage
Ttate was estimated and range from 1.0-2.0 feet/day for the upper reach and
.5 to 1.5 feetfday on the lower reach of the canal. S

TABLE I1

SEEPAGE LOSSES
LOWER END

Loss cfs/mile

Measured loss 1.3

Moritz .5 to 1.8
Etcheverxy .4 to 1.2
Korstell .6 to 1.7
Claiborn .6 to 1.9

-The results obtained from the different equations were quite similar
to those measured, especially in the upper teach in most cases. Tt seemed

that the higher s0il seepage rates gave ths best comparison with actual

measured losses. It would appear from this limited test that no matter
which equation was used that final results would, be approximately the same.
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The measured loss in the lower reach didn’t compare quite 2s well to
those obtained from the, equations. This could partly be due to the fact
that the water surface. in the  lower rezch could not be meintained as close
to the normal operation level as it was in the.upper reach.

‘There -are some limitations to the field measurements that Were taken.
Due to the gmount of time and money available, only one set of measurements
could be made and are estimated to be within + 5%, Another limitation is
that the measufements were tzken at the end of the season. This could tend

‘to reduce the losses since the soil arowmd the canal would be saturated
and the bottom would tend to seal off from silt.

There also could be some question to how well the reaches selected
would represent other canals in the drainage. Since both were along the

hillside and passed through sandy soils, this could Tepresent higher than.
average losses.

To use either of the simpler forms of the equations to calculate
seepage losses, some additional information is going to be required.
Measurements of the canal or lateral top width along with the length
of each canal would be required. The departinent does have a computer
program that calculates the seepage loss using the equation developed by
Claiborn. It is presently set up to use mezsurements f£rom SCS aerial-

. photos, 8" = 1 mile but could be changed to use datz already collected oT
_ from other soufces. .

Additional information would be required on the canal systems operatiom
if an acre foot value is guing to be calculated for the entire season. The

formulas alone will only give an estimate of the loss in cfs/mile during
the pericds when the canals are flowmg full,

JBinc
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