Memorandum

To: Don Shaff
From: Marci Pape, P.E,
Date:  10/6/06

Re: Diversion Rate Analysis for Simpson Right No. 73-12041

I have completed the diversion rate analysis for Water Right 73-12041. The claim is for 4.0 ¢fs and
80 acres of irrigation, plus 0.05 cfs for stockwater, although the claimant is requesting that the
irrigation portion of the claim be amended to 5.64 ¢fs. Below are a summary of the information on
which I based ity analysis, any assumptions that were made, and the results of my analysis. For the
recommended 46.3 acres, the total on-farm irrigation requirement was found to be 3.03 cfs, with an
additional conveyance loss of 0.79 cfs for a total irrigation diversion rate requirement of 3.82 cfs.

CALCULATIONS

For the place of use, I used a POU shapefile supplied by IDWR, consisting of three fields covering a
total of 46.3 acres. The fields are flood irrigated, based on the questionnaire received from the
claimant, and no information was provided as to other historical irrigation methods for these fields.
The Department generally considers wild flooding to be an unacceptable irrigation practice due to the
lack of control on the water and the very low field application efficiencies. The standard method of
analysis adopted by IDWR is based on using existing slopes, appropriate intake family and design
application, and corrugations with reasonable corrugation spacing (2 ft. for pasture).

All of the fields were analyzed using pasture, based on the information provided in the questionnaire.
The rooting depth and percent available moistare I used were those suggested in Figure A-6 of the
“Guidelines for the Evaluation of Irrigation Diversion Rates”, prepared in October of 1991 by Hubble
Engineering, Inc. and Associated Earth Sciences, Inc,

Furrow slope was found using 1:24000 digital topographic maps in ArcView. 1t was assumed that
the corrugations would run in the same general direction as the water currently runs with the flood
irrigation system, approximately northwest-southeast toward Morgan Creek, The range of slopes was
measured to be between 2.3% and 8.2%. In their questionnaire, the Simpsons listed a field slope of 4
to 8%. Since the slopes I measured were somewhat consistent with those given in the questionnaire, 1
used the values 1 measured for each individual field.

The weather station nearest to this site is the May station. The 80™ percentile monthly ET values
from that weather station were used for my analysis.

The soil types were determined using the soils information from the USDA, NRCS for the Custer-
Lemhi area, Soil Survey Area 752, The three dominant soils on the property are Bartonflat very
gravelly sandy loam, Dawtonia gravelly loam, and Klug-Gaciba-Dacont complex.




October 6, 2006

Soil intake family must be determined for each soil within the analysis area. Soil intake family
relates the cumulative depth of water infiltration to the time water is in contact with the soil surface.
The intake family for a soil is found by looking at the texture of the soil’s surface layer. There are
two tables in the Hubble Report that may be used in this process, Appendixes A-2 and A-3, with
Appendix A-3 being preferred since it contains further refinements. The large amounts of gravel
present in several of these soils made it difficult to determine an appropriate intake family. For those
soils, Figure A-2 in the Hubble Report was used, and the intake family was adjusted by one level.
For instance, if a soil was described as “very gravelly loam” or “extremely gravelly loam”, it was
assigned a furrow intake family of 0.70 instead of the value of 0.55, which is the value recommended
for gravelly loam. Appendix A-3 was not useful for gravelly soils, since that table does not address
gravelly soils when recommending intake families based on soil {fextures.

One of the fields, Field C, was divided into two separate fields for the purpose of the analysis. When
analyzed using furrows, that field has very short furrow fengths on the western two-thirds of the field,
but much longer furrows on the eastern one-third. Therefore, the field was split into Fields C1 and
c2.

Conveyance loss was calculated for this water right claim using the delivery information provided in
the questionnaire. I attempted to correctly interpret the locations of the delivery ditches using the
claimant’s map. With that information, | calculated a conveyance loss of 0.02 cfs for Field B and
0.77 cfs for the combination of Fields A, Ci, and C2. Field B required a separaie conveyance 1oss
calculation because it is irrigated using a different point of diversion and delivery ditch than the other
three fields. The claimant did not describe specific irrigation rotations, so I assumed that the shared
ditch would carry all the water necessary for Fields A, Cl, and C2 at once

RESULTS

The following table summarizes the field application efficiency, management allowed deficit (MAD),
equivalent to the net irrigation application, resulting flow rate per acre, and total flow rate for each of
the fields included in this claim.

FieldID | Field Efficiency MAD Flow Rate/Acre Total Flow
(in.) {cfsfac) Rate (cfs)
A 15% 0.85 0.078 1.27
B 20% 1.37 0.058 0.83
C1 15% 1.60 0.077 0.53
C2 26% 1.37 0.045 0.40

The total on-farm irrigation requirement for A73-12041 was determined to be 3.03 ¢fs for 46.3 acres.
With the additional conveyance loss of 0.79 cfs, the Total Irrigation Diversion Rate Requirement
becomes 3.82 cfs,




IRRIGATION DIVERSION RATE ANALYSIS

CLAIM NO(S): 73-12041 ANALYSIS COMPLETED BY: MARCI PAPE

FIELD 1D NO: A DATE OF ANALYSIS: 09/29/06

TOTAL ACRES: 16.2 AC

FIELD SLOPE: 70 % Qmax PER FURROW: Qmin PER FURROW:
FURROW LENGTH: 350 FT For corrugates: 5.7 gpm For both: 3.0 gpm

For furrows: 1.4 gpm
% OF INTAKE JCROP= pastre [CROP= CROP = CROP = CROP =
SOILTYPE! ACRES | TOTALAC| FAMILY | MAD EFFICIENCY MAD_EFFICIENCY MAD EFFICIENCY MAD EFFICIENCY MAD EFFICIENCY
7 4.9 a0 0.85) 071 & fan 13
48 1.3 70 o7f 18 ‘
TOTALAG TOTAL%  CFGIAC FOR
16.2 100 EACH CROP: (3.07/¢
TOTAL CFS FOR FIELD : =27
FIELD ID NO: B DATE OF ANALYSIS: 09/29/08
TOTAL ACRES: 14.3 AC
FIELD SLOPE: 82 % Qmax PER FURROW: Qmin PER FURROW:
FURROW LENGTH: 250 FT For cofrugates: 4.9 gpm For both: 3.0 gpm
For furrows: 1.2 gpm
% OF INTAKE JCROP= pastre [CROP= CROP = JCROP = CROP = I
SOILTYPE] ACRES | TOTALAC| FamiLy | mMAD EFFICIENCY] MAD EFFICIENCY MAD EFFICIENCY MAD EFFICIENCY MAD EFFiCIENCY
241 0.1 1 nt/ ‘‘‘‘‘‘‘‘‘ L] Ead whE
105 14.2 99 07| 13 oog,
TOTALAC TOTAL % CFS/AC FOR -
143 100 EACHCROP: .05 Y

TOTAL CFS FOR FIELD :

093




FIELD ID NG: c1 DATE OF ANALYSIS: 9/26/08
TOTAL ACRES: 8.9 AC
FIELD SLOPE: 5.2 % Qmax PER FURROW: Qmin PER FURROW:
FURRDW LENGTH: 160 FT Far corrugates: 7.7 gpm For both: 3.0 gpm
Faor furrows: 1.9 gpm
% OF INTAKE  {CROP = pasture {CROP = CROP = CROP = CROP =
SOILTYPE! ACRES | TOTALAC| FAMLY MAD  EFFICIENCY] .-MAD-—-EFFICIENCY} MAD  EFFICIENCY]  MAD  EFFICIENCY]  MAD  EFFICIENCY]
48 6.3 91 0.7 16Tl 1S 24 1 )
241 05 9 W s e~ A4k £y Eatd
TOTALAC  TOTAL CFS/IACFOR .
639 100 EACH CROP: {3 {3 7/
TOTAL CFS FOR FIELD : O s
FIELD ID NO: cz2 DATE OF ANALYSIS: 9/29/06
TOTAL ACRES: 8.9 AC
FIELD SLOPE: 23 % Qmax PER FURRCW: Qmin PER FURROW:
FURROW LENGTH: 500 FT For corrugates: 10.0 gpm For both: 3.0 gpm
For furrows: 4.3 gpm
% OF INTAKE  JCROP = CROP = CROP = CROP = CROP =
SOILTYPE| ACRES | TOTALAC | FAMILY MAD _ EFFICIENCYE MAD  EFFICIENC MAD  EFFICIENCY] MAD  EFFICIENCY] MAD  EFFICIENCY]
105 09 10 Q7 43Tl Py
48 7.8 88 0.7 16} =170
By Y 5 ym
TOTALAC  TOTAL % CFS/AC FOR N~
89 100 EACH CROP:@-'«) {5

TOTAL CFS FOR FIELD :

OHO




CONVEYANCE LCSS - WORSTELL

NAME OF DITCH: Delivery ditch-¥lds A,C1,C2 BY: MP DATE:  10/6/06

REACH LENGTH AVE  SEEPAGE WORSTELL DELIVERY DELIVERY LOSS  DELIVERY

(FT)  WIDTH  (FT/DAY) LOSS (CFS) LEFT  FACTOR L0SS

(FT) (CFS) (CFS) (CFS)

1 400 3.0 4.00 0.06 0.00 2.20  0.0276 0.00

2 300 3.0 4.50 0.05 0.00 2.20  0.0233 0.00

3 300 3.0 2.20 0.03 0.40 2.20 0.0114 0.02

4 600 3.0 2.20 0.05 0.53 1.80  0.0278 0.05

5 1600 3.0 4,50 0.27 0.00 1.27  0.2149 0.00

6 1800 3.0 4.50 0.31 1.27 1.27  0.2417 0.69

7 0.00 0.00  0.0000 0.00

8 0.00 0.00  0.0000 c.00

9 0.00 0.60  0.0000 0.00

10 0.00 0.00  0.0000 0.00

11 0.00 0.00  0.0000 0.00

12 0.00 0.00  0.0000 0.00

13 0.00 0.00  0.0000 0.00

14 0.00 0.00  0.0000 0.00

15 0.00 0.00  ©.0000 0.00

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 0.00 0.0000 0.00

20 0.00 0.00  0.0000 0.00
TOTALS 5000 0.77 2.20 Co.77 )

REACH = SECTION OF CHANNEL
LENGTH = LENGTH OF REACH, THE CHANNEL CAN BE DIVIDED INTO EQUAL LENGTH REACHES
OR ACTUAL LENGTHS BETWEEN DELIVERY POINTS

AVE WIDTH = AVERAGE TOP WIDTH OF WATER SURFACE IN REACH

SEEPAGE = SCIL SEEPAGE RATE OF REACH

WORSTELL LOSS = CCONVEYANCE LOSS IN REACH BASED ON WORSTELL METHOD

DELIVERY = TOTAL DELIVERIES IN REACH

DELIVERY LEFT = SUM{DELIVERIES COF CURRENT AND REMAINING REACHES)

LOSS FACTOR = WORSTELL LOSS/DELIVERY LEFT

DELIVERY LOSS = SUM{LOSS FACTORS OF CURRENT AND PREVIOUS REACHES) X DPELIVERY;
REPRESENTS THE LOSSES ASSIGNED TO THE DELIVERIES IN THE REACH;
IF MULTIPLE RIGHTS WITHIN REACH, DELIVERY LOSSES SHOULD BE
PRORATED BASED ON SIZE OF DELIVERY FOR EACH RIGHT WITHIN REACH

FLOW = TOTAL FLOW AT BEGINNING OF EACH REACH

FLOW
(CFS)

CO OO OO0 OO OO0 00O HEMNNMMNDMND

.97
.91
. B85
.43
.85
.58
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
. G0
.00
.00




CONVEYANCE LOSS ~ WORSTELL

NAME OF DITCH: Deiivery ditch - Field B BY: MP DATE: 9/29/06
REACH  LENGTH AVE SEEPAGE WORSTELL DELIVERY DELIVERY LOSS DELIVERY
{FT) WIDTH  (FT/DAY) LOSS (CFS) LEFT FACTOR LOSS
(FT] (CFS) (CFS) (CFS)
1 150 3.0 4.00 0.02 0.83 0.83 0.0274 0.02
2 0.00 0.00 0.0000 0.00
3 0.00 0.00  0.0000 0.00
4 ¢.00 0.00  0.0000 ¢.00
5 ¢.00 0.00  0.0000 0,00
& 0.00 0.00 0.0000 0.00
7 ¢.00 0.00 0.0000 0.00
8 0.00 0,060  0.0000 0.00
9 0.0¢ 0.00 0.0000 0.00
10 0.00 ¢.00  0.0000 0.00
11 0.00 0.00 0.0000 0.00
12 0.00 0.00  0.0000 0.00
13 0.00 0.00  0.0000 0.00
14 0.00 0.00 0.0000 0.00
15 0.00 0.00 0.0000 6.00
16 0.00 0.00  0.0000 0.00
17 0.00 0.00 0.09000 0.00
18 £.00 0.00 0.0000 0.00
19 0.00 ¢.00 0.0000 0.00
20 0.00 0.00  ¢.0C00 0.00
TOTALS 150 0.02 0.83 [0

REACH = SECTION OF CHANNEL
LENGTH = LENGTH OF REACH, THE CHANNEL CAN BE DIVIDED INTO EQUAL LENGTH REACHES
OR ACTUAL LENGTHS BETWEEN DELIVERY POTNTS

AVE WIDTH = AVERAGE TOP WIDTH OF WATER SURFACE IN REACH

SEEPAGE = SOIL SEEPAGE RATE OF REACH

WORSTELL LOSS = CONVEYANCE LOS3 IN REACH BASED ON WORSTELL METEOD

DELIVERY = TOTAL DELIVERIES IN REACH

DELIVERY LEFT = SUM(DELIVERIES OF CURRENT AND REMAINING REACHES)

LOSS FACTCR = WORSTELL LOSS/DELIVERY LEFT

DELIVERY LOSS = SUM(LOSS FACTORS OF CURRENT AND PREVIOQUS REACHES) X DELIVERY;
REPRESENTS THE LOSSES ASSIGNED TO THE DELIVERIES IN THE REACH;
IF MULTIPLE RIGHTS WITHIN REACH, DELIVERY LOSSES SHOULD BE
PRORATED BASED ON 3IZFE OF DELIVERY FOR FEACH RIGHT WITHIN REACH

FLOW = TOTAL FLOW AT BEGINNING OF EACH REACH

.02 °

FLOW
{CFs3}

DO OO OO OO OC OO0 COoOo.o

.85
.00
. G0
. GO
. G0
.00
.00
.00
.00
.00
.00
.00
.00C
.00
.00
.00
.00
.00
.00
.00
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Field A: Soil 7, pasture, corrugations

EIHTRR: FAMILY C1ES

EDESI6H APPLICATION <Fn> =

FUBREY SLOPE <%
EFURROW SPACING <>
EFURROV LERGTH <L>
fINELOW RaTE <g>
[APPLICATION TIME <Fi>

B AT IE 000 PRI B I B NS B B Y MRS R

GDBAHEE TIME <TT>
LoR0SS afPL ICATIGN <F&>
Y GPPLICATION <Fx>

LRURGET <RO>

FEP PERCOLATION <BP>
FFIETEREY <E>

ET0 CHRHGE:

; lesign Bpplication
Furvow Slaope
Farrow Spacing
Farvow Length
Furrow Intake Fami
Infiew Hate

TR T TR ]

0.8%

.71 IHCHES

B.870 FEET/FO
= 2,00 FEET
350 FEET
3.5 GPH/FURROV
12 HOURS

a1

XN NI
4.4 MIBUTES; BR  B.& HOURS
INCHES
IHCRES
INCHES
INGHES
?

Ly

0.85%
3.5 gpn/furroeu

f low

Time

<t

)
12 heurs <AHALYSIS HOUE>

In £
RINT: DaTRAGETH HEADING PRESS:<B/9>

9 P
‘W DESIGH PRESS <4B>, HEY AMALYSIS PRESS <11>, QUIT FHESS (x? @

i <Ii>
(DESIGH APPLIGATIUH <Fn)> -
FURROW SLOPE <$>
EFURROY SPACLIRG <&
EFURROW LENGTE <L>
F IHFLOY BATE <0>
EAPPLICATION TIME <¥i>
Raad k-

[RBUNNEE TIME <TT>
[6R0SS aPPLICATIOR <FE>
EHET RPPLICATION <Fu>
EHUHOEF <RO>
EP PERCBIATION <BP>
FICTEHCY <E>

WOt R

Applicatien
Slepe
S$pacing
Length
Intake Fami

Besign
Furrow
Fureou
Fursow
Furrow
Inflow Rate

] TInflow Time

LT PRINT: DATR/UITH HEAD

.

1.60 INCHES
0.8706 FEET/FROT
2.00 FEET

358 FEET
3.0 GPM/FURAON
12  HOUks

HePe WA
25.4 MINOFES; 08 0.4 NQUES
4.%% THCRIS
4.52 INCHES
.35 IMEHES
33.0“ THERES
332 ¢

CERISTING

LB0 in

8.070 frifr
F.08 14

350 ft
0.7

3.0 apr/ furrow

12 hours <ANALYSIS MOBE>

S§.<8/9

Ly

IHG PRE

HEW BESIGH PRESS <10>, MY aRLYSIS PRESS <11>, GWIT PRESS QA2>2?

¥ I <1f>

EDESLGH APELICATIAN <To2
FURGBY SLAPL <S>

FURROY SPRLING <>
EFURROM LEHGTH <L>
EINEEOVW RATE <0
EAPPLICATION TIME <Te>
E 3 B R

EADUAHCE TIME <IT>

fesign fpplication
Furrow Slope

MR

.37 IMGHrS
0.832 FELE/EOOT
2.0 FLEY

258 FEET
3.4 GPM/FURRGY
12 HOURS

AR R TSN

14,0 MEHDTES; OR 5.7 HOURS
93 IHLEES
IHCHES
IHCHES
;NCH[S

CEEISTINGY
1.37 in

1.082 f1/ft
2.0 1t

Farrow Spacing o0 't
AN t

Furyoew Leagth
Furrow Intake Family i
Inflow Rate 3.0 gpr/ furrow
E Inf Lowr Tume P 12 hours <ARNLVSIS MBBL>
ET0 PRIMY: BATR/UETH HERDING PRESS:<0/9>
IEY DESIGH PRESS <10, HEY AHALYSLS PRESS <112, GUIT PRESS <12>?




<Ef> L. 7
SISN HP?LIBQTIHR CFp» = 1.40 IHCHES
LREBOW SEUPE <$> 652 FEETAFGAT
EFURROU SPACINE Wi = 2.6 FEET
%0 FEET
1 3.0 GPM/TORRAD
EaPPLICATION TIME <Ti> 12 HOURS
S S e S s s S s S e R R S R
EaDUGHECE TIME <TT> 7.7 MIMUTES; &R #.7 HOURS
GROSS APPLICATION <FG6> = 11.5% INCHES
FHET REPETCATION <Fu> h.69 TMCHES
ERUKHBFE <RO> 6.84 INEHES
BEEP PERCOLATION <DP> 3,11
EEFFICIEHEY <E> 3.85 #
ET0 CHOHGE: CEXTSTINGY
b esign Application 1.68 in
Furrow Slope D.052 fr/fte
Furrow Spacing 2.006 £t
Furvew lLength 150 ft
Farrow Intake Family 0.
; Inflow Bale < 3.0 gpm/furvow
: Inflow Tim 7> 12 hnurs <AHALYSES MBBE>
ET0 PRINT: ﬂﬂTﬁlH]TH HEGBING PRESS:<8/9>
EHEY BESIGH PRESS <10>, HEW AHALYSIS PRESS 11>, QUIT PRESS 267 _

HIE TR TIT]

HiAEE FaMILY <IF>
DESTGH tPPLICATION <Fn>
L FURRBY SLOPE <85>
FURROY SPRCIHE >
FUREDW LEHGTH <L> G FEET
INFLOW RATE <@> 4.5 GPW/FURRBY
APPLICRTION TIME <Ti> 12 HOURS
B B 0 0 050 M 661 BN 3 M M DR N 3B DE I N S N 0D N e S 53
ERDUAHCE TIME <T1> S0 MIRUTES: 8R 0.9 HOURS
GRESS RAPPLICATIOH <F6> .20 THEHES
EHET GPPLITATION <Fx> R.98 THEHES
RUEMOSF <Bd> E.82 IHENES

EEP PERCOLRTION <DP> 3.81 IHEHES

FFICIEHCY <E> #

CHNHGE: CLEISTING?

Besign RBpplicalien 1.37 in

Furrow Slope .23 ftfft

Farrow Spacing 2.80 ¥

Furrow Length 00 fl

Furrow intake Fomily 0.78
] Inflow Bale ( 4.5% gom/furvow

Inflow Tim 12 hours <ﬂNﬂL?$IS MOBE>
ETh PRINT: BHTQIUITH fIERD ING PHFS§ BiF
HEW BESIGH PHRESS <10y, HEW aMaLYSIS PRESS <11>, QUIT PRESS <{id»?

Y]

1.37 INCHES
B.023 FEET/FOET
2.08 FEET

ELI [ TR F I B [ 1

HOoH O3 i W

] 1LY <IF>
BESTGH RPPLICATION <Fo’
FURRBY SLOPE <S>
EFURRDY SPACIHE <D
FURROL LEHGTH <L»

f THEL W RaTE <4>
APPLICATEOH TIME <Ti>

- HE

1.60 THCHES
B.823 FEET/FEAT
2.0 FEET

500 FEET

4.5 GPH/FORRGY
12 HUURS

{0 H M I ST T 2300 BRI KB 3360 BN S HE 3 303 M RO

{13 L T L T T

ROVAHEE YIME <TT>
iGROSS APPLICATION <FG>
LRET APPLICATIGH <F=>
eHUNGEE CRE>
EEP PERCOLATION <OP>
FICIENCY <E> &
0 CHitHGE: {EXISTIHG)
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i Inflow Time <> 12 heurs <ANALYSES HODE>
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Chemical Soil Properties

Custer-Lemhi Area, idaho, Pans of Blaine, Custer, and Lemhi Counties

. £ffective . :
Map symbo Besth Cahtson- cation- ol . Calcium o Sodlum
and soil name ept exchange exchange oif reaction | carbon- § Gypsum Salinity adsor?ilon
capacity capacity ate ratio
in meq/100 g meg/100 g pH Pct Pct mmhos/icm
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USD A Natural Resources This report shows only the major sofis in each map unit. Others may exist.
o Tabular Data Version: 3
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