Memorandum )

To: Misty Mount
From: Marci Pape, P.E.
Date:  2/17/06

Re: Diversion Rate Analysis for Gardner Brown Right No. A02-04006B

I have completed the diversion rate analysis for Water Right 02-04006B and have aftached the
results. The total diversion rate requirement for the recommended 15.1 acres was determined to be
0.36 cfs, or approximately 0.024 cfs/ac.

CALCULATIONS

According to the information submitted by Gardner Brown, the entire property is irrigated using
sprinkler systems. He provided a detailed description of those systems. However, because the water
right was originally developed as a surface system, my irrigation analysis was based on the use of a
surface irrigation system. The report to the SRBA District Court entitled “Report Regarding
Evaluation of Irrigation Diversion Rates”, prepared by IDWR and dated January 14, 1999, explains
the following:;

“Sprinkler irrigation systems are typically more efficient than surface
irrigation systems. IHistorically, many surface systems have been replaced by
sprinkler systems. The decision to use a particular irrigation system may depend on
factors 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 to a surface system as necessary. In cases where a water right was
originally developed as a surface system, the optimum FAE will be based on the
surface system using acceptable irrigation practices as described earlier in this
report.”

Mr. Brown submitted a timeline describing the development of the irrigation systems on the property.
In the timeline, he explained that the upper and lower pastures were originally “flooded”. Because
wild flooding is generally not considered by IDWR to be an acceptable irrigation practice, 1 based my
analysis on corrugation systems.

The place of use described by Mr. Brown differs somewhat from that recommended by IDWR. It
appears that IDWR has not recommended irrigation for the area Mr. Brown describes as horse and
emu pasture, so I did not analyze that field. For the remaining place of use, I made a shapefiie in
ArcView to represent the area included by Mr. Brown. I then trimmed that area to include only the
land that is within the boundaries of the POU shapefile you recently provided.

It was necessary to assume a firrow direction for the fields, since I was given only information
related to the operation of sprinkler systems. For the larger field, Ficld A, I assumed that the furrows
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would run in an approximate north-south direction, since an east-west direction would create
excessively long furrows across most of the field. The field slope in the northwest-southeast
direction was variable enough across the field to merit splitting it into three separate fields for
analysis. T assumed a slope of 0.2 percent for Field Al, since the slope was too small to measure,
For Field A2 and the small field, Field B, the furrow slope was excessive in the north-south direction,
so it was assumed that those furrows would go in an approximate southwest-northeast direction. All
of the field slopes were measured using the 1:24000 digital topographic maps in ArcView

I assumed the fields were irrigated using corrugations and furrows, Wherever possible, I based the
row spacings on those given in Figure A-6 of the Evaluation Workbook for Irrigation Diversion
Rates, prepared in 1991 by Hubble Engineering and Associated Earth Sciences, Inc. I used a spacing
of 2 t. for pasture, as recommended in the “Report Regarding Evaluation of Irrigation Diversion
Rates”, referenced above. Mr, Brown described the orchards in Field B as containing “various fruit
trees and grape vines”. The suggested furrow spacing for orchards depends on the type of plant/iree
being grown.

The soil types were determined using the soils information from the USDA, NRCS for the Elmore
Area, Idaho. The dominant soils on the property are Buko Fine Sandy Loam and Lankbush Sandy
Loam.

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

All of Field A was analyzed as pasture, based on the information provided by Mr. Brown. Field B
was analyzed using the following crops: orchard, truck garden (A, B, and C), and pasture. The
rooting depths, percent available moisture, row spacing, and irrigation methods suggested in Figure
A-6, referenced above, were used. The steep slope in Field B created a situation for furrows such that
the maximum aflowable inflow per furrow was less than the minimum allowable inflow per furrow.
Because furrows, rather than corrugations, were suggested for truck gardens, truck gardens could not
be analyzed for Field B, nor could furrows be used for orchards. In my limited research, it appeared
that the minimum corrugation spacing for orchards is 6 feet, depending on the type of tree or vine.
With that spacing and the existing conditions, an efficiency for corrugations could only be
determined for one of the two soils present on the field. For all these reasons, | was only able to
complete the analysis of Field B using pasture. I assumed that if the field were ever to be converted
back to a surface irrigation systein, the physical conditions would limit the use of the field and make
pasture the most likely crop grown.

RESULTS

The Total On-Farm Irrigation Requirement for A02-04006B was determined to be 0.36 cfs for
15.1 acres, or 0.024 cfs per acre. This determination was made using the crop with the highest
irrigation requirement for each field. These are strictly the on-farm diversion requirements, with no
allowances made for conveyance loss. [t appears that pipes rather than ditches are used for the
delivery of water to the fields, making a conveyance loss calculation umrmecessary.
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IRRIGATION DIVERSION RATE ANALYSIS

CLAIM NO(S): 02-04006B ANALYSIS COMPLETED BY: MARCI PAPE
FIELD ID NO: Al DATE OF ANALYSIS: 02/09/06
TOTAL ACRES: 6.5 AC
FIELD SLOPE: 0.2 % (assumed - nearly flat) Qrnax PER FURROW: Qmin PER FURROW:
FURROW LENGTH: 300 FT For corrugates: 10.0 gpm  For both: 3.0 gpm
For furrows: 50.0 gpm

% OF INTAKE JCROP = pasture JCROP= CROP = CROP = CROP = i

SOILTYPE] ACRES | TOTALAC| FAMILY | MAD EFEICIENCY MAD EFFICIENCY MAD EFFICIENCY MAD EFFICIENCY MAD EFFICIENCY
an 8.5 100 07] 288} 50 Ts
\‘*‘W»W‘
TOTALAC TOTAL % CFS/AC FOR

65 100 EACH CROP: () ey L
TOTALCFSFORFIELD:  (.1D
FIELD D NO: A2 DATE OF ANALYSIS: 02/09/06
TOTAL ACRES: 2.1 AC
FIELD SLOPE: 03 % Qmax PER FURROW: Qmin PER FURROW,
FURROW LENGTH: 450 FT For corrugates: 40.0 gpm  For both: 3.0 gpm
For furrows: 33.3 gpm
% OF INTAKE [CROP = pasture |CROP= CROP = CROP = CROP = i

SOILTYPE| ACRES | TOTALAC| FAMILY } MAD EFFICIENCY MAD EFFICIENCY MAD EFFICIENCY MAD EFFICIENCY MAD EFFICIENCY

22 1.4 67 ossf zas| 535,

90 0.7 a3 o7] zs88[(LS 9, ]

TOTALAC TOTAL % CFSI/AC FOR

21 100

EACH CROP: (3. Oake

TOTAL CFS FOR FIELD :

006w




FIELD ID NO: A3 DATE OF ANALYSIS: 2{15/08
TOTAL ACRES: 5.8 AC
FIELD SLOPE: 4.8 % {assumed siope - nearly flat) Qmax PER-FURROW: Qmin PER FURROW:
FURROW LENGTH: 450 FT For corrugates: 8.3 gpm For both: 3.0 gpm
For furrows: 2.1 gpm
% OF INTAKE  |CROP = pasture  |CROP = CROP = CROP = CROP =
SOILTYPE | ACRES | TOTALAC | FAMILY MAD  EFFICIENCY]  MAD  EFFICIENCY]  MAD  EFFICIENC WMAD  EFFICIENC MAD  EFFICIENC
22 1.6 28 0.56 2.33 i 7
a0 42 72 0.7 26817580 % L
TOTALAC  TOTAL % CFS/ACFOR .
58 100 EACH CROP: (.00 ¢
TOTAL GFS FORFIELD : 0.1l
FIELG iD NO: B DATE OF ANALYSIS: 2/15/06
TOTAL ACRES: 0.7 AC
FIELD SLOPE: 80 % Qmax PER FURROW: Qmin PER FURROW:
FURROW LENGTH: 200 FT For corrugates: 6.7 gpm For both: 3.0 gpm
. o For furrows: 1.7 gom
ZU’ :f - /
% OF INTAKE JCROP= 3 orchard [CROP= iric gdniA) |CROP = trk gdn (8) JCROP = rkgdn @ |CROP= pasture
SOILTYPE| ACRES | TOTALAC | FAMILY MAD  EFFICIENCY]  MAD  EFFICIENCY] MAD  EFFICEENCY]  MAD  EFFICIENC MAD  EFFICIENCY]
22 0.4 57 0.55 293| - ; 0.83 1.42 2.33 2330 2% b
90 0.3 43 0.7 4.44;." 0.5 1.26 2.88 2.88] =25
TOTALAC  TOTAL % CFS/AC FOR .
07 10 EACH CroP: 0. D44

TOTAL CFS FOR FIELD :

0,03




Field Al: Soil 90, pasture, corrugations

BRE FaM B.28

'SI6H aPPLIERATIEN <Frn> 2.88 INCHES

Hahe SLUPE <§> 9.952 FELT/FBOT

BERGY SPACING b 2.08 FEEY
[rORROW LEHGTR <L> MG OFEET
F THrL 00 RATE <G> = 3.0 GPM/FUERY
EQPPLICATION TIME <Ti> = 2 HDUAS
A R a3 e a g T e S e
ERDURNEE TIME <TT> 351.8 MEINUTES; OR 5.9 HOUHS
LOR0SS affPLICATION <Fo> §.77 IMCHES
LHE Y nPPLICATION <Fux>

ERUNOFF <>
uELP PLILILATION <oP>
N >

HoHoHHMY

(EXISH“IG)
flesign fpplication 2.88
furrow Slope [13:Fip3 ftffl
Furvow Spaciag .
furrow tength
Turrow Intake Fanily
Inflew Rate < 3 0 gprd furcow

i Inflow Tiem <7 12 hours <RNALYSIS MODE>
ET0 PRINT: DFETMUITII BERDEIRG PRESS:<8/9>
EHELS DESTGH PRESS <il>, HEW QHALYSIS PRESS <115, QUIT PRISS <1257

<IF 5

DESIGH aPPLICATION <Fn> _33 IMCRES
URKBY SLOPE <§> 0_G83% FEET/FQAT
FFURRAY SPALING <D 2048 FEET
EFURBOY LENGTH <L> kSB FEET
EINFLBY HATE <B> 2.5 GPHSFURROY
EAPPLIC H OTIME <Ti> = 12 HOURS
b0 B E 33 B3-S BN I3 AT IOTE M e MR H S M N
ABUAKCE TIME <TT> = 33,9 MIMOTES; OB 6.2 HOURS
FGRASS APPLICATION <FG> 4,49 THEHES
ENET APPEICAYION <Fxr> 2.89 IMEHES
ERUMOYE <RO> .04 FNEHES
FOLEP PERGCOLATION <BP> 2.12 IHEHES
ELVFICIENCY <E> 51.88 2
E 10 CHAHSE: PBESS CEATSTINGY
k Besign fipplication <1 2.33 1n

Furrow Slepe 2> N.083 £e/ft

Furraew Spacing 3

Furvew Leagth B>

Forrow Latake Family <5

Inf low Ralc <6> 3.5 gpm furvow
: Infiow Tiw <> 12 hours <ANALYSIS MODE>
T4 PRINT: nnmmnﬂ HERBING PRESS:<8/%>
ENCW BESIGH PRESS <10r, MW nHALYSIS PRESS <112, QUIT PRESS <1257 _

tE BN

il

[ TER TN

F

.

2.00 IMEHTS

6.603 FEET/TO0T
7.80 TLET

as FEET
: 5.0 GPH/FURROY
LAPPLICATION YIME <Ti> 17 HGURS

R BB S I N NS S I N R R R N
EnBUAKCE TIME <TT> = 210.4 WDITES; OR 3.5 HOURS
EGRASS aPPLIEATION <F6> = .42 THCHES
ERET APPLICRTION <Fap = S.0% INCHES

RUMBFF <am> = B.31 IMCHTS

BESTGR ﬂi’l”tlﬁﬂnl}l{ {Fay
FERROW SLOPE <85>
UREOW SEACIHG <5b

oo

FOELP PERCOERYEON <DP> = 3.23 IHCHES
] V {E) !

CERISTIHG)
ign Bpplication 2_488 10
Furrow $lope ) 0.803 fr/ft
Furrow $pacing .08 f
Furrow Length
Farrow Intake Family
inflow Rate < gpef fureo

w
4 inflow 12 hours (AHALYSIS MOBE>
£ (0 PRIMT: BaTﬂ!UIIu HEADIHG PRESS:<8/9>
NEW BESIGH PBESS <0, NEW BHALYSIS #BESS <t1>, QLT PRESS (1232




Field A3: Soil 22,

EFURROY SLOPE <%>
FURNOY SPREIRG A
EEURROW LEHGTH <L>

f IHFLOW RATE <>
EAPPLIEATION TIME <Ti>

R

 REURHEE TIME <TT>
fGROSS aPPLICATION <F6>
FHREY RPPLIEﬁTlﬂH <Fa¥
ENUHOFF <RO>

FLEEP PERCOLATION <P
; TEMEY <E>

Besign fipplicatie
Furrow $lepe
Furrow Spacing
Furrow Length

Furrow Intake Family

: Inflow Rate

] Inflow Time

[T PRINT: DATR/UTIN HEA
[HEY BESIGN PRESS <10,

pasture, corrugations

§.58
2.33 IHCHES
9.048 FEE /5007
2.00 FEET
450 FEET
1.0 GPHFURROY
12 HBURS
3T R MO O N KOO R
4.8 MIMGTES; OB §.7 HOURS
3,05 THCHES
3.67 IHOHES
0.0F IHCHES
1784 THEHES

TR TR I T

CERISTING)
2.33 in
068 Fe/ft
2.08 fe
ﬁSl 113
B.5
pef fur

3. B
7 12 huurs <QHQL?SIS HOBE>
BING PRESS:<8/9)

NELF ONREYSIS PBESS <11>, QUIT PHESS 12>7

33

APPLICATION TIME <Ti>

MM B D M 3 M R R )

OUHHEE TIME <T1>
GROSS APPLICATION <5i>
MNET ﬁPFL[EQFIHH <P

T8 CEAMGE:
flesign
Furrow
fureow
Furrow
Furrou
Inf fow

1 Infiow Tin
{70 PRINT: ﬂﬂTHIHITH HEm
 REW DESIGH PRESS <id>,

fpplicatie
Slope
$pacing
Length

ﬂatc

LY <IF>
ESTGH RPPLICATION <Fu>
EHORROY SLOPE <S>
ErUBROY SPaCIHG <k
EFUBROY LEMGTH <L>
f THELOY BRTE <>
fAPPLICATION TIME <71>

Intake Tamily

[
2.88 IHCHES

450 FEEY
4.0 ﬁ?MfFﬂﬂﬂﬂ“
12 UgRS
}**ﬁ!**ﬁ*****ﬁ*l*******
6.5 MINETES; 0B f.5 HOURS
5.13 IHCHES
4 74 IHCHES
.27 IHCHES
1.98 }HERES

(I3 LN IRt TN 1]

CERTSTINGY

?2_8% in

F.BES FL/fe

Z.08 ft

A8t

.78

4.8 gpm/furrow

12 hours <AINALYSIS MODE>

BING PRESS:<8/%>

HEW AHREYSES PRESS <11>, QUIT PRESS <1252

]

Field B: Soil 22, orchard, corrugations, 6 ft. corrugation spacmgs
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Field B: Soil 90, orchard, corrugations, 6 ft. corrugation spacin
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Soil 22, pasture, corrugations
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Field B: Soil 90, pasture, corrugations
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Chemical Soil Properties

Elmore Area, idaho, Paris of Elmore, Owyhee and Ada Counties

fAbsence of an enfry indicates that data were ot estimated}

Map symbol b Cation- if::fg::_e ) _ Calcium o SGdiufﬂ
and soif name epth exchaqge exchange Sail reaction | carbon- | Gypsum Salinity adsor_ptlon
capacity capacity ate ratio
in meq/100 g meq/100 g pH Pct Pct mmhos/icm
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LUSDA Natural Resources
falllll Conservation Service

Tabular Data Version: 3
Tabular Data Version Date: 01/09/2006

This report shows only the major soils in each map unit. Others may exist.

Page 1 of 1




L jo | abed 900Z/60/1.0 81 UDISIaA ele] Jejnge]
£ UOISIaA Ble(] 18NgeL

2n1ag wopessssuo) [N

18ixa A S1eUiQ N dew Yyoes u) s)10s Jofew sy} AUO SMOUS Lodiau sy, mDQk-.-Om@M mﬁhﬂu—ﬂz <Q m D
€Y T
S : _ L R _N.<. s nmw : weo| Apues
dNC o b20 7 0BG 04§k 001687 00KG8 - 00 0 LY RS, [Pues 'plies 955200 Aweo . 0905 -
A et T T T R S weophep .
VZgE .- ZPl€ 0 0808 - 00L-OZ - 00E'SB T 00LS8 - .0 (I < 1. AU, (o %%m weo ‘weoj Ael) - 0G-Z1 -
. L e . T Coweol
ZhL 0BT OFSE .0 G9SP T 00LS8 T 00L-SS 0. 0. SeN 08 %cmm..emo;.v%m 885200 - Z1-8
S e ST e e e e e T e e _ N LR SR
21l £E-vE - ob-se S9-G¢  00L-G8 ~ 00L-S8 0 0 o o8 weo Apueg 8-0 . . ysnagyuet
‘06
.s_o d9 pues A|jaaelb
. SRR : . - S T 'd9 - Assp ‘pues Aweo] Ajsaeif
N 20 T GE0 SEGk 089Gz . 0§0F - 096 0 - Y o WD AeA 'pues Aqqoo Apwenxa | 09-62
ST . o ” : L WSS o e R
: a8 e R
v SRTIEEPPE S SRR e _amun_w_. © . pues e
o1 LEEZGL 000 - 0P0Z . 05SE:. . 090p G20 - . -0 SRV D a_mﬁma@; palawas - gzhe
bZZLo gr0€. . 6809 . 6668 L00WSE. i 00L T 07 T 0 g s 0 .Em.o.._.u_mm weolweoi ARy L pz-L o L
F S R - X 0G5 ' §8-09 8668 00l 0 ] v Ws weoj Apues suiy 70 _ © oyng
2c
#d d ¥od uf
S sayoy|
aiiu
xapul o ooz ov 0l ¥ oL-¢ OL< OLHSYY pagiun A do aweuy gos pue
Ayonserd | pinbry »e) vasn weea 1oquAs dep
--Jaunu aasis Buissed juaniag sjuswbely uofjenissersy

[pejewunse Jou arom BlEp 8] 1BY) SalesIpul AllUS Ug JO 80uasqy]

SBUUNOD Bpy pue 99YAMQ '8J0WW|T JO SHEJ ‘OYEp| ‘BalY alowg

saladosy Bunesuibug



