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REPORT REGARDING ANNUAL VOLUME OF CONSUMPTIVE USE

The Director of the Idaho Department of Water Resources (IDWR) submits this
report regarding annual volume of consumptive use in response to the request of
Special Master Haemmerle, pursuant to ldaho Code §42-1412(4) and the court’s I.R.E.
706 Order.

This report was prepared by and under the supervision of David R. Tuthill Jr.,
the Acting Adjudication Bureau Chief for IDWR. The Affidavit of David R. Tuthill Jr.,
previously filed with this court July 1, 1996, describes Mr. Tuthill’s education and
work experience, and is incorporated by reference herein. Jeff Peppersack and Marci
S. Sterling, Adjudication Engineers, also participated in the preparation of this report.
The Affidavit of Jeff Peppersack and the Affidavit of Marci S. Sterling, previously filed
with this court July 1, 1996, describe their education and work experience, and are
incorporated by reference herein. Consumptive use was the subject of two previous
reports, IDWR’s Report Regarding Evaluation of Irrigation Diversion Rates and IDWR's
Report Regarding Consumptive Use for Irrigation in the Hagerman Area, previously
filed with this court July 1, 1996, and incorporated by reference herein.

The claimants in the 24 subcases listed in Attachment A filed motions for
summary judgment that asserted an annual volume of consumptive use for irrigation
of 4.5 AFY per acre. The Affidavit of Charles E. Brockway, submitted by the
claimants in support of the motions for summary judgment, states “that 3.75 acre feet
per acre per annum is the amount of consumptive use that is reasonable [in the
Hagerman area] based upon a yield of ten tons [of alfalfa] per acre.” IDWR conducted
further analysis of the annual volume of consumptive use, which is described in
IDWR’s Report Regarding Consumptive Use for Irrigation in the Hagerman Area dated
July 1, 1996, and recommended an annual volume of consumptive use of 3.5 AFY per
acre for irrigation in these subcases. The Special Master’s Order on Summary
Judgment denied summary judgment as to the element of annual volume of
consumptive use, and found that the only significant difference between the quantity
asserted by the claimants and the quantity recommended by IDWR is whether or not
average precipitation is deducted.' The Special Master subsequently ordered a

1 In the Order On Summary Judgment, the Special Master also ruled that, absent an

order granting a motion for leave to amend the claim, the claimant may not assert a quantity greater
than stated on the notice of claim. Of the 24 subcases listed in Attachment A, only the following
involve a claim that asserted a total consumptive use for irrigation greater than recommended by
IDWR: 36-00003E, 36-00035J, 36-00061, 36-00062, 36-00063, 36-00064B, 36-00092, 36-
00106, 36-001088, and 36-102838B. As to each of these, however, the per acre consumptive use
claimed did not exceed the per acre consumptive use recommended by IDWR; the total
consumptive use claimed was greater than recommended because the total number of irrigated
acres was greater than recommended. For example, in subcase 36-00003E, the claimant claimed 3
AFY per acre for the irrigation of 10 acres for a total of 30 AFY; IDWR recommended 3 AFY per
acre for 5 acres for a total of 15 AFY, and subsequently increased this recommendation to 3.5 AFY
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REPORT REGARDING ANNUAL VOLUME OF CONSUMPTIVE USE

mandatory settlement conference and requested this report addressing the matters
listed below. As a result of these orders, IDWR has conducted further investigation
as to methodologies for the quantification of annual volume of consumptive use, but
has concluded not to change its recommendation of 3.5 AFY per acre for irrigation in
these subcases. The Affidavit of Jeff Peppersack Regarding Annual Volume of
Consumptive Use for Irrigation and the Affidavit of Marci Sterling Regarding Annual
Volume of Consumptive Use for Irrigation describe communications with water
resource agencies from other states as to their methodologies, and are incorporated
by reference herein.

L. EXPLAIN IN DETAIL THE FACTUAL AND LEGAL BASIS UPON WHICH IDWR
SUBTRACTS AVERAGE PRECIPITATION FROM A DETERMINATION OF ANNUAL
VOLUME OF CONSUMPTIVE USE.

A. Annual volume of consumptive use, as an element of a water right, is the
consumptive use from the water system pursuant to the water right, which does not
include precipitation.

The total amount of water consumed by a crop is provided in two ways -- by
water diverted from the water system pursuant to the water right, and by natural
precipitation. The purpose in quantifying annual volume of consumptive use as an
element of a water right is to quantify the consumptive use provided by water diverted
from the water system pursuant to the water right. The water consumed by the crop
from precipitation never reaches the water system and is not diverted by the
appropriator from the water system, and is therefore not part of the water right.

This conclusion is clearly supported by the definitions found in the adjudication
statute. Consumptive use is defined as “the amount of water that does not remain in
the water system after use or is not returned to the water system through return flows
or seepage ...." Water system is defined to include “all rivers, streams, lakes, springs,
groundwaters, or other sources within this state ....” The elements of a water right
are defined to include the “source of water.” IDAHO CODE §§42-1401A(2), 42-
1401A(13), 42-1411(2) (Emphasis added). Thus, the adjudication statute does not
define consumptive use as the total amount of water consumed by the crop; rather
it defines consumptive use as the consumptive use provided pursuant to the water
right from that portion of the water system identified as the source of the water right.

This conclusion is further supported by the definition of what constitutes an
appropriable source of water. The Idaho Constitution affirms the right to divert and

per acre for a total of 17.5 AFY. In subcase nos. 39-00039N, 36-00079, 36-00085A, the claim
included irrigation but not did not state a consumptive use for irrigation.
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REPORT REGARDING ANNUAL VOLUME OF CONSUMPTIVE USE

appropriate the unappropriated waters of any “natural stream.” IDAHO CONST. Art XV,
§3. The public waters of the state subject to appropriation are defined by statute to
include “all the waters of the state, when flowing in their natural channels, including
the waters of all natural springs and lakes within the boundaries of the state” as well
as the “ground water resources of the state.” IDAHO CODE §5§42-201, 42-226. Public
waters subject to appropriation do not include “diffused surface water,” defined as
“the mere collection of flood water from rains and melting snow and does not actually
comprise or enter any natural stream or body of water.” Washington County Irrigation
District v. Talboy, 55 Ildaho 382, 43 P.2d 943 (1935). Although the line between
diffused surface water and an appropriable body of water is not always clear, it is
sufficient to clearly distinguish an appropriable body of water (which may result from
rains and melting snow) from an attempt to directly appropriate rainfall. In excluding
rainfall from the definition of an appropriable source of water, the law follows the
dictates of common sense. The many dry-land farmers in the state who rely on
natural precipitation for the growing of crops do not acquire a water right for the rain,
because not only do they not meet the legal elements of an appropriation, but rainfall
is not a source that can be distributed by a watermaster in accordance with priority.

B. Annual volume of consumptive use is included in a decree solely for purposes
of transfers, and a transfer of a water right cannot include precipitation.

The adjudication statute provides that consumptive use is included in a decree
“only for the purpose of transfers pursuant to section 42-222, Idaho Code.” IDAHO
CODE §842-1401A(2). Section 42-222 requires any person who wants to make a
change in use? of their right to make application to IDWR for approval of the change
in use. The fact that a transfer of a water right cannot include precipitation is
illustrated most simply using a change in place of use as an example. Again, the law
follows common sense. Although one can move a water right to another place of use
by altering the diversion system, one cannot move the rainfall.

C. Annual volume of consumptive use is included in a decree solely as a rebuttable
presumption.

Annual volume of consumptive use is included in a decree solely as a rebuttable
presumption, for two reasons, as further explained below.

1. Any method to determine annual volume of consumptive use is at best
an estimate, and methods for estimating annual volume of consumptive use continue
to improve.

Changes in use of a water right are frequently referred to as “transfers.”
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REPORT REGARDING ANNUAL VOLUME OF CONSUMPTIVE USE

IDWR'’s methodology for estimating annual volume of consumptive use is based
on the best information and the best techniques to evaluate the information that are
currently available. The available information and the available techniques to evaluate
that information, however, continue to improve. For example, the first methodology
used on a widespread basis for determining consumptive use is known as the Blaney-
Criddle method, developed by Blaney and Criddle in 1945, and modified by Blaney and
Criddle in 1950 and again in 1962.® For many vyears, IDWR’s standards for
determining consumptive use in Idaho were based on the Sutter and Corey study
published in 1970, which used the Blaney-Criddle method as further modified by the
Soil Conservation Service in 1965 and 1967, and the available climatic data that had
been collected from Idaho weather stations at that time. IDWR’s current standards
for determining consumptive use are based on the Allen and Brockway study made
available in 1983. This study used a further modification of the Blaney-Criddle
method, known as the FAQO Blaney-Criddle method, and the additional climatic data
that had been collected since the time of the Sutter and Corey study.

The original Blaney-Criddle method was primarily temperature-based; the various
madifications to the Blaney-Criddie method sought to account for additional climatic
variables, such as solar radiation (daylight), wind, and humidity, as well as for crop
variables, such as type of crop and length of growing season. Later studies as to
consumptive use in ldaho sought to make use of additional climatic data, which
included data from additional stations as well as longer periods of record at those
stations. Partly as a result of objections to consumptive use recommendations in the
SRBA, IDWR in early 1996 contracted with the University of Idaho for a revision and
update of the 1983 Allen and Brockway study. Dr. Charles E. Brockway is leading
this effort, which will utilize the vastly increased amount of weather data that have
been generated since 1983. IDWR anticipates that this revision will result in changes
from the present consumptive use estimates.

2. A final determination of annual volume of consumptive use can be made
only at the time of a transfer proceeding.

Annual volume of consumptive use is not used for the distribution of water
pursuant to Title 42, chapter 6, Idaho Code. Because IDWR is charged with the
“distribution of water from all of the streams to the canals and ditches diverting
therefrom,” the relevant measurement for purposes of distribution is the diversion rate
and/or diversion volume stated in the quantity element of the water right. Annual

3 Blaney & Criddle, Determining Water Requirements for Settling Water Disputes, 4
NAT. RESOURCES J. 29 (1964); Gould, New Challenges to Western Water Law: Transfer of Water
Rights, 29 NAT. RESOURCES J. 457, 466 (1989); DuMars & Minnis, New Mexico Water Law:
Determining Public Welfare Values in Water Rights Allocation, 31 ARriz. L. REv. 818, 821 (1989).
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volume of consumptive use is included in a decree solely for purposes of transfers
pursuant to Idaho Code §42-222, as stated in the adjudication statute.

As noted above, §42-222 requires any person who wants to make a change in
use of their water right to make application to IDWR for approval of the change in use.
Before IDWR may grant the application, the applicant must show, among other things,
that the change in use will not result in injury to other water rights. To meet this
requirement, the applicant must show, among other things, that the change in use will
not result in an increase in annual volume of consumptive use beyond the actual
historical consumptive use.* This requires a comparison of the consumptive use
volume before and after the transfer. Such a comparison can necessarily only be
made at the time of the transfer proceeding.

D. For purposes of quantifying annual volume of consumptive use as an element
of a water right, the most appropriate measure of precipitation is average precipitation.

1. The most accurate measure of historical consumptive use is average
consumptive use.

As noted above, an applicant for a change in use of a water right must show
that the change will not resuit in injury to other water rights, which includes showing
that the change will not result in an increase in annual volume of consumptive use
beyond the actual historical consumptive use. Because it is the historical consumptive
use that is to be determined, the historical consumptive use will include both unusually
dry years and unusually wet years. A quantification based solely on dry years will
overestimate the consumptive use historically provided by the water right; a
quantification based solely on wet years will underestimate the consumptive use
provided by the water right. An accurate quantification therefore requires use of the
average precipitation.

2. Both IDWR’s methodology and the claimants’ methodology are methods
for the determination of average consumptive use.

The Affidavit of Charles E. Brockway, PH.D., which was filed by the claimants
in support of their motion for summary judgment, describes the yield-based
methodology developed by James L. Wright for estimating consumptive use. Both the
yield-based methodology described by Dr. Brockway and the Blaney-Criddle

4 Utilization of annual volume of consumptive use for purposes of a change in nature

of use from irrigation to industrial use is illustrated in IDWR Administrator’s Memorandum, Transfer
Memo #7, dated September 24, 1982, which is attached hereto and incorporated herein by
reference.
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methodology (including its various modifications) used by IDWR are methodologies
to determine the average amount of water consumed by the crop, and both
methodologies yielded consistent results. As noted above, the total amount of water
consumed by the crop is provided in two ways - by water diverted from the water
system pursuant to the water right, and by natural precipitation. To determine the
portion of the total consumptive amount that is provided by the water right alone,
effective precipitation® is deducted. To be consistent with the methodologies used by
both the claimants and IDWR, which use an average total consumption, average
effective precipitation is deducted to determine the average consumptive use provided
pursuant to the water right.

3. Both IDWR’s methodology and the claimants’ methodology overestimate
actual consumptive use.

The quantification of consumptive use in the adjudication already overestimates
actual consumptive use to a certain extent. Pursuant to the adjudication statute,
quantification of consumptive use in the adjudication is based on the most water
consumptive crop that can be grown in the area (pasture in the Hagerman area), not
the actual crops historically grown pursuant to the water right. In addition, the 3.5
AFY per acre recommended by IDWR for the Hagerman area is "rounded-up” from the
3.41 AFY per acre resulting from application of the methodology in the Allen and
Brockway study.

Similarly, in the Affidavit of Charles E. Brockway, Ph.D., submitted by the
claimants in support of the claimants’ motion for summary judgment, Dr. Brockway’s
estimate of consumptive use is based on a yield of ten tons of alfalfa per acre. Dr.
Brockway’s calcutions were based on information as to yield, which is described in
the Affidavit of John Jones, Jr. and the Affidavit of Dan McFaddan. Mr. Jones
asserted a yield of 9-10 tons, Mr. McFaddan stated a yield of ten tons. However, ten
tons of alfalfa per acre is an optimum yield, not a typical yield, in the Hagerman area.
If the yield figure is varied as little as one ton, using the 9 ton figure instead of the 10
ten figure, then the total consumptive use as estimated by Dr. Brockway is 3.3 AFY
per acre, less than the 3.5 recommended by IDWR.

Because the annual volume of consumptive use in the Hagerman area proposed
by the claimants is 3.75 AFY per acre, and IDWR’s recommendation is 3.5 AFY per
acre, it is tempting to conclude that the difference of 0.25 AFY per acre is not

3 “Effective” precipitation is precipitation occurring during the growing season.

Deduction of total precipitation would be inappropriate, since precipitation occurring outside the
growing season is not available to the crop, except to the extent it is retained as soil moisture
available to the crop during the growing season.
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significant. It must be remembered, however, that this is a per acre quantification.
A per acre quantification multiplied by the number of irrigated acres quickly becomes
significant -- for example, 25 AFY for 100 acres, 250 AFY for 1000 acres, etc. In
addition, the difference between including precipitation and not including precipitation
is greater in areas where there is greater precipitation. For example, in some areas of
the Snake River Basin, such as Kooskia, effective precipitation is 1 AFY per acre, 100
AFY for 100 acres, or 2000 AFY for 2000 acres.

Because the methodology used to quantify consumptive use in the adjudication
already overestimates actual consumptive use, modifications to that methodology that
would further overestimate consumptive use would decrease, rather than increase, the
accuracy of the quantification. Because that methodology will be used to determine
the consumptive use for hundreds of thousands of irrigated acres in the Snake River
Basin, any significant overestimation of per acre consumptive use volumes could have
a substantial impact in future water right transfers.

E. IDWR's methodology for quantifying consumptive use as an element of a water
right is consistent with the methodology employed in other appropriation doctrine
states.®

IDWR’s research has revealed no other state adjudication statute which provides
for the determination of consumptive use in an adjudication of water rights in an
appropriation doctrine state. Two other state water resource agencies, the Utah State
Engineer’s Office and the New Mexico State Engineer’s Office, include a determination
of consumptive use in their reports, pursuant to statutes which do not expressly
provide for the determination of consumptive use.” The Utah State Engineer’s office
uses the modified Blaney-Criddle method, deducts effective precipitation, uses average
values, and uses alfalfa as the reference crop.® The New Mexico State Engineer’s
Office uses the modified Blaney-Criddle method, subtracts effective precipitation, uses

6 Experts in the field of water right determination and administration in the western

states commonly rely on information from other western state water resource agencies in forming
opinions and conclusions as to how best to address an issue in their state that is common to other
western states. IDWR staff participate in the Western State Engineers Conference, the Western
States Adjudication Conference, and the Western States Water Council, specifically for that
purpose. In addition, IDWR staff periodically communicate with staff from other western state
water resource agencies to exchange information as to particular issues as needs arise.

7 UTAH CODE ANN. §73-4-11; N.M. STAT. ANN. §72-4-13.

8 Affidavit of Jeff Peppersack Regarding Annual Volume of Consumptive Use for

Irrigation.
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average values, and uses the crops historically grown to determine consumptive use.®
IDWR'’s research has revealed no other appropriation doctrine state in which the report
of a water resource agency in a water rights adjudication includes a determination of
consumptive use.

Three other appropriation doctrine states determine consumptive use for
purposes of determining whether a proposed change in use will result in injury to other
water rights. Colorado, because of its wholly judicial system for the appropriation and
determination of water rights,’® has the most well-developed body of case law on the
doctrine of prior appropriation. In Green v. Chaffee Ditch Company,'’ the Colorado
Supreme Court affirmed the trial court’s finding that “the amount of water necessarily
consumed by plant life to produce a maximum crop, /in addition to natural rainfall, is
15 inches for each acre irrigated, thus requiring 90 acre feet of water each year for
the proper irrigation of said land.”'? Communications with the Colorado Department
of Water Resources indicate that it generally uses the modified Blaney-Criddle method,
average values and the crops historically grown."?

To IDWR'’s knowledge, the only other appropriation doctrine state whose courts
of record have addressed the issue is Wyoming. In Basin Electric Power Cooperative
v. State Board of Control,'* the Wyoming Supreme Court affirmed a district court
ruling that the State Board of Control properly defined consumptive use for a surface
water irrigation right as “the amount of water, exclusive of effective precipitation,
stored soil moisture, or ground water that is consumed by the crop.”'s
Communications with the Wyoming State Engineer’s office indicate that the agency

9 /d.
19 See CoLo. Rev. STAT. §§37-92-301 to -306.1.
i 150 Colo. 91, 371 P.2d 775 (1962)

12 150 Colo. at 101, 371 P.2d at 780 (emphasis added).
13

Irrigation.

Affidavit of Jeff Peppersack Regarding Annual Volume of Consumptive Use for

1% 578 P.2d 557 (Wyo. 1978). See also Squillace, Water Marketing in Wyoming, 31
ARIZ. L. REv. 865, 885 (1989).

15 578 P.2d at 560.
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uses the modified Blaney-Criddle method, average values and the crops historically
grown to determine consumptive use.'®

Communications with the Department of Natural Resources in Montana indicate
that it also uses the modified Blaney-Criddle method, subtracts effective precipitation,
and uses average values and the crops historically grown to determine consumptive

17
use.

Communications with other states revealed the use of differing techniques for
purposes of determining whether a proposed change in use would result in injury, but
IDWR'’s research did not reveal any western states where consumptive use is
determined without subtracting effective precipitation, nor did it reveal any states
where consumptive use is determined based on values other than average values.'®

i CAN A DETERMINATION OF ANNUAL VOLUME OF CONSUMPTIVE USE,
STATED IN A DECREE, BE USED BY IDWR OR ANY SENIOR USER TO REDUCE OR
LIMIT THE USE OF WATER BY A JUNIOR USER IN TIMES OF SCARCITY?

As discussed above, annual volume of consumptive use is included in a decree
solely as a rebuttable presumption for purposes of transfers. Consumptive use is not
used for the distribution of water pursuant to Title 42, chapter 6, Idaho Code.

L. IN TIMES OF SCARCITY, WILL A CONSUMPTIVE USE DETERMINATION THAT
SUBTRACTS AVERAGE ANNUAL PRECIPITATION REFLECT THE ACTUAL
CONSUMPTIVE USE PROVIDED BY IRRIGATION?

The question is difficult to answer clearly and accurately, because it in effect
“compares apples and oranges,” as further explained below.

As discussed above, both the yield-based methodology used by the claimants
and the FAO Blaney-Criddle methodology used by IDWR are methods to determine
average total consumptive use (technical consumptive use). Average precipitation is
then deducted to determine the average consumptive use provided pursuant to the
water right (statutory consumptive use, or the consumptive irrigation requirement).
Estimated values based on averages will therefore underestimate actual values in dry

16
Irrigation.

Affidavit of Jeff Peppersack Regarding Annual Volume of Consumptive Use for

7 /d.

18 Affidavit of Jeff Peppersack Regarding Annual Volume of Consumptive Use for

Irrigation, Affidavit of Marci Sterling Regarding Annual Volume of Consumptive Use for Irrigation.
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years and overestimate values in wet years. Consumptive use, however, is not used
for delivery of water in any specific year. Consumptive use is used solely to determine
whether a proposed change in use will result in an increase in consumptive use
beyond the historical consumptive use, which includes both wet years and dry years.

If the court’s concern is that the use of average consumptive use values will
underestimate actual consumptive irrigation requirement during a dry year, then the
appropriate response is not to add average precipitation, because the variance
between a high consumptive use year and a low consumptive use year is not equal
to precipitation. This is because total consumptive use varies depending not only on
precipitation, but also based on temperature, solar radiation, wind, and other climatic
factors. If the court’s concern is that the use of average consumptive use values will
underestimate actual consumptive use, then the correct response is to use a different
factor - rather than an average (50th percentile), to instead use for example, an 80th
percentile. IDWR does not currently have the data available to calculate the
consumptive irrigation requirement based on an 80th percentile, and does not
recommend the expenditure of resources to make such a calculation, because it is the
average consumptive use that has meaning for determining impacts when a change
in use is proposed.

11



REPORT REGARDING ANNUAL VOLUME OF CONSUMPTIVE USE

State of Ildaho )
) ss.
County of Ada )

David R. Tuthill Jr., being first duly sworn, upon oath, deposes and says:
That | am the Acting Adjudication Bureau Chief for IDWR, that | have read the

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

A0 Tt \

David R. Tuthill Jr.

Subscribed and sworn to before me this [79—‘—day of September, 1996.

Notary Public fog Idaho
Residing at: 2oa2e LD

My commission expires: /2/5/57,72

Certificate of Service

| certify that on the/Za:{day of September, 1996, | hand-delivered copies of the
foregoing document, including all attachments to the following:

Patrick D. Brown
133 Shoshone St North
Twin Falls, ID 83303

i chez”

son delivering document(s)

12



==\

ADMINISTRATOR'S MEMORANDLM

TO: Regional Offices and Wacer Allocation Section
.

FROM: Norman C. Young /A}(’//

DATE: September 24, 1982

RE: Sample Calculacions for Change in Nature of Use.

The intent of these sample calculations is to provide general guidelines
for regional and stace office scaffs for quancitative evaluation of re-

quested changes in nature of use. To comply wich the intent of §Secticn

42-222, Idaho Code, Department personnel must insure that a transfer of

a water right does not result in an expansion of use.

An expansion could occur if any one of the following three parameters is
increased under the new use: (1) rate of flow, (2) volume or (3) con-
sumptive use. Each of the three parameters must be computed and checked
since depending on the specific situacion any one of the parameters might
be "controlling”. The "controlling" pzram2cer determines how much wacar
may be transferred without injury to other rights. The sample situation
below demonstrates that depending on the situation any one of the threa
parameters can be "controlling'.

The methodology shown makes many assumptions, and is intandad to be used
vhen the portion of che wacter right to be changed was previously applied
to 640 acres or less. For larger acreages the applicant will be required
to provide an evaluation by a qualified professional. Wote also that the
mechodology does not take into account possible injury due to change in
season of usa. This factor must be e-—zluated on 2 case by case basis.

Samole Sictuation:

A wataruser desires to change the nacgure ci use of part of a water righe
from irrigation to industrial for use in an echanol production plant. The
water is currently licensed for irrvrigation near Mackay. The water user
desires to maintain irrigation wich any wacer not needed for industrial
use. The races of flow needed for che industrial use are 0.10 cfs for
washing machinery and 0.20 cfs for che mash. The total is 0.30 cfs,

since occassionally both races of flow must be satisfied simultaneously.

~Assume a sevea day per week operation. The volums neaded fer the indus-
trial use is compuced as follews:

Yolume: \v'as'ning: .10 cfs = 1.98 AT Y 4 HRS. X L DAY X 3l’5 DAYS = 12.0 AF
CES DAY DAY 24 H3S. TEAR YEAR
Masi: 20 cFs ¢ L1-98 AF ¢ B ERS. « 1 DAY ¢ 343 DAYS o 36.1 AF
CTS DAY NAY 2L HES. YEAR TEAR
Tocal: 12,0 + 35.1 = 23.1 =



The consumptive use for the induscrial purposes is computed as follows:

Consumptive Use:

Washing: 1.2 AF/YEAR (assume that 10% is consumptively used)

Mash: 36.1 AF/YEAR (assume that all is consumptively used)
Total:  37.3 AF/YEAR

Case l: Rate of Flow Controlling
Given: - Irrigacion right is licensed at 0.80 cfs for 80 acres.
- Volume diverted for irrigation purposes is 3.5 AF/acre
(From Water User's Handbook, IDWR p. ll. This assumes
alfalfa* and 607% irrigation efficiency.)
- Number of days in the irrigation season is 215. (From
Water User's Handbook, IDWR, p. 17.)
- Irrigation consumptive use is 16.3 inches = 1.4 AF/acre
(From Sutter, R. J. and G. L. Corey, "Consumptive Irri-
gation Requirements of Crops in Idaho", Universicy of
Idaho Bulletin 516, July 1970 Table 6, page 8, copy
attached. This is the average seasonal consumptive
irrigation requirement for alfalfa near Mackay. WNote
that the attached map of Idaho shows the climatic areas.

Find: Rate of flow, volume and consumptive use for irrigztion use
and industrial use afcer change.
Analysis: - Total rate 0.80 cfs

- Total volume diverted 3.5 (80) = 280 AF/YEAR
- Total consumptive use (C. U.) 1.4 (80) = 112 AF/YEAR

Solution: a. Mew use check

RAT

= VOLUME C. u.
0.50 <is 280.0 AF 112.0 AF
-0.30 cfs -48.1 AF -37.3 AF
0.50 cfs 231.9 AF 74.7 AF

All values are positive. Therefore, the original right is large enough to
provide for the new use.

b. MNumber of acres calculation.
1. Rate parameter check

%f%% (80) = 30 acras out

(L8]

. Volume paramecer check

48.
g.; = 13.7 acres out

. parameter check

C.
37.3
L.4

= 26.6 acres cut

®An "alfalia standard" will be used feoc any consumptive use computation for

irrigacion. This means thac regardless of the hiscorical crop uses, the
crop used in the water requirement computations is alfalfa.

(2)
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above, cthe originzl irrigzcion righc
vide for the regquiramentcs of

fter the change.

As denonsctraced
is lerge enough to pro-

the incustrizl use and to pro-
vide for continuec irrigzcion of a porcion c¢f tha lands.

The

computation of the nuz=ber of acres chaz czn bte irrigacaed afcer
the change is basec on mzximum utilizacion of remaining water

supplies.

In this case, zhe rate of

icrrigaced acr2age o 30 zcres,
the "controlliang" szraze:zar.

However, whea racs of £l
ing" one furcher c¢=ack s
gation race of flow (0.5
irrigate more than che p

t

tould be macda. I
§ cfs) can provide enough water to
-

£low appears to limic the

so rzt2 of flcw zppears to be

cundé to be ''controll-
: the re=aining irri-

then the acreage irrigate:i for the race of flow paramezer can

be increased.

Cenerally, tiie minimum raze of flow per acre is based on cthe

maximum irrizicion Zamand.

Since the cda2mand

is based on a

aumber of facters Iacluding seil cype. s0il d2oth and irri-
gation svstex in ziiigien co cthe factoss aiready mentionad,
this computation m:s5t be made 5v a qualified irrigation
expert (e.g. YVerl Hirng). After the maxizus aumder of acres
is found for race ~f Flow when iz is ctike concroliing factor
the other parameczts shoeuid be checred zo =ake sure they are
not exceadad Hv tha new maxinum.

A5 an example, aAssome
cant he frcigite

5.0 acres. Then the
fuollows:




Right after chanze

USE ACRES RATE VOLUNE c. u.

Irrc. 52 0.50 52 X 3.5 = 182 52 X 1.4 =72.8

Ind. N.A. 0.30 45.1 37.3
0.80 cfs 230.1 AF 110.1 a7

Case 2: Volume Controlling

- Irrigacion right is licensed at 0.80 cfs for 80 acres.
Volume diverted for irrigacion jurposes is 3.5 AF/ acre.
Consumptive use for irrigaction is L.4 AF/acre.

Water used to wash machinery is used 24 hours/day and only 1.677%
is consumptively used.

Find: Rate of flow, volume and consumptive use for irrigation ané indus-
trial use after change.

Analysis: - Total rate 0.80 cfs

Total volume 3.5 (80) = 280 AF/YEAR

Total C. U. 1.4 (80) = 112 aAr/YEaRx

- Volume for industrial use recalculazed as follows:

. ! - AF .. 2& HRS. . 1l DAY
W T . X 1.9 = = X o= :
ashing 10 cfs X 1.98 <F: D% Sar . 7% W3S, ~
3653 DAYS - AF
Ty ana = 12.3 »
YEAR IR.
Mash: No change (36.1 AF/YEAR)

Total Vol. = 72.3 + 36.1 = 108.4 2F/Y=AR

- C. U. for induscrial use recalculacs=d as follows:
Washing: L.67% of 72.3 = 1.2 AT/YEAR

Mash: 36.1 AF/YEAR

Total C. U.: 1.2 + 36.1 = 37.3 AF/YZAR (no change)

Solution: a. New use check

RATE VOLULE C. L.
0.80 280.0 112.0
-0.30 -108.4 T =37.3
0.50 cfs 171.6 AF 74.7 AT

All values are positive. Therefore, the origimzl right is large encuzh ze
provide for the new usa.

b. Number of acres calculaczion.
l. Rate parameter check

8.30 (80) = 30 acres ouc

0.30
2. Valume parameccter check
103.4%
- = 31 acres out
3.5 -
J. C. U. parametaer check
3.3 2 26.6 acres out
.4

(<)



c. Graphical Solution

nduscrial BefoLe Change Afcer Change
T '/
30 ac. 31 ac. 26.6 ac.
(0.30 (108.4 (37.3
| //’ //’ cfs.) AF) AF)
/80ac/ 80 a / /
. c. 80 ac. L/ ////
(0.80 (280 /(112 ; ////1//// //
cfs.) //// AR 1/ AR . /50 ac. A 49 ac. v ac. ,/
f/ / / (0.50 (maA (/4,
,///// /////j::;//” L/ cfs.) AF) At)
rrigaction Rate of Volume cC. u. Rate of Volume C. U.
Flow Flow
A -
l Controliing
Paramecss
d. Evaluation of water right after the change. As shown in the
graphical solution, volume is the "controlling" parameter,
which limits irrigation after the change to 49 acres.
Right after change
UsSe ACRES RATE VOLUME C. U.
Ire. 49 0.50 171.6 49 (l1.4) = 68.6
Ind. N.A 0.30 108.4 37.3
0.80 cfs 280.0 AF 105.9
Case 3: Consumptive Use Controlling
Given: - Irrigacion righct is licensed for 1.60 cfs for 80 acres.
- Volume diverted for irrigacion purpases is 3.5 AFA/acre.
- Consumptive use for irrigation is 1.4 AF/acre.
Find: Racte of flow, volume and consumptive use for irrigation use and
industrial use afcer change.
Anairsis: Toctal rate 1.60 cfs
Tocal volume 3.5 (80) = 280 AF/YR.
Toral C. U. 1.4 (80) = 112  AF/YR.
Volume for induscrial use = 48,1 AF/YR.
C. U. for induscrial use = 37.3 AF/YZH.



Solution: a. New use check

RATE
1.60

-0.30
1.3 cfs

All values are positive.

provide for the new u

b.
l.

Number
Rate pa
0.30
1.60 (8
. Volume
48.1
3.5 =

37.3
1.4 =

C. U. parameter che

o

VOLUME
280.0
48.1
231.9 AF

—
[
~ N
e

Ld D e

-~}
&

AF

Therefore, tha origiazanl right is large enough
se.

of acres calculaticn.
rameter check

0) = 15 acres ou:
parameter check

13.7 acres out

ats

Wi

26.6 acres out

Co

Taduscrial Before Chan:e
80 ac. 80 ac. .
/ (1.60 / (280 / s VTR P
- T) &< -
cis. ) A.F) -\., /1.3 // (231.% // 53.4 ac/]
/ / :fs.) // AF) // Gi’" /
] / / ks
Irrigation Rate of Volume fzte of Voluzz c. 6.
Flow Tlow A
Cc:::oll;:i_______J
Faramacss
d. Evaluacion of watur zigh:z zIcer tha chaznge. As shown in cha
graphical solution. ~onsuzzzive uszz2 s zhe "consrelling” ca-a-
mecer, which limits Icrizazion zIitsr £=: change to 53.4 z:rss.

) 1Y
S



Right after change

USE ACRES RATE VOLUME c. u.

Irz. . 53.% _ 1.3 53.4 (3.5) = 186.9 74.7

Ind. N.A. .3 48.1 37.3
1.6 235.0 AF 112.0 AF

When the supplemental information sheet for change in nature of use is re-
ceived by the regional office, the computations of the three parameters
should be completed and placed in the file. These computations will be
reviewed by state office personnel during the review process.

(N
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Table 6. Average annual consumptive wrigation requirement by crop for Idaho tuches)

Sugar Dry Corn  Field Spring Pota- Small Winter -‘.-\l-\ PPase  Or-
e Station beets beans silage corn grain  tocs vep. grain !Ialf

a) ture chards
t. Aberdeen 18.1 14.0 14.4 15.5 13.5 17.7 9.5 18.4 ’ 196 ! 15.7 e
2. Ashton 1S 12.1 e 9.6 ——-- 10.0 12.3 — 17§ wag 1t ——-e
3. Bonners Ferry ISW  ceeee e 1.8 = 130 151 w151 1 147 " S J—
4. Caldwell 24.4 16.9 18.8 19.8 137 234 10.7 199 ¢ 20 W3 24
5. Cascade INW eeee e 9.9 aeeee 10.3 1.4 aoeee 138 l:l'.": 1023 ceee
6. Challis e e 136 == 132 153 e 63 1wl 147 e
7. Coeur d'Alene RS seees e 135 eeeee 139 172 e WD LY IS e
8. Council 204 = 162 eeee- 134 203 e 17.1 -.'-.'.a"i T —
9. Driggs e 94 92 115 e R RS I S—
10.. Dubois Exp. Sla. 16.5 —-e 12.4 ——— 12.6 16.1 -eee 160 ! 1751 135
11. Fairfield T U X RN 3 S E 0 S £ I S E X R ) ———
12. Grace 12. e 102 e 105 124 e 120 4] 06 e
13. Grandview 18.7 183 226 229 162 269 130 21 i A} W2 2w
14. Grangeville = o —- 95 e~ 64 127 o~ A D M} RF e
15. Haile RS —— 127 e 13D 49 e B3 F TS IRT e
16. Hollister 185 133 140 152 118 183 81 10 ] W4l 1532 e
17. Idaho Falls AP 186 w139 w129 179 e AT U194 7 1RF el
18. Idaho Falls 46\ 156  ~— 129  ~— 135 166 - 162 { 173 3 135 e
19. (sland Park Dam S — 56 e 4.6 7.0 - 9.3 82 % 57 e
20. Kooskia ee e 134 e ULO O 1Td e LER D192 L1200 e
21. Lewiston e 182 e 148 214 31 1440 ™8 F 1R 207
22. Mackay RS - R § U R — 133 132 e ET R B (1 A L S—
23. Malad 19.1 === 143 e 150 184 e ISH T MR 3135 e
24. Montpelier RS e wee 108 ee- UL 133 e 150 145112 e
5. Moscow Uof I e e 128 - 1o 152 7.7 150 g 132 1126 eeee-
J. Mountain Home 2.1 170 19.1 207 166 241 119 U3 WwT A 22
27. Ota 4S 189  —- 151 o~ 100 193 76 176 U2 1T 1Tl
28. Owyhee. Nevada - e 12,6 e 130 155 - 163¢ 173 131 e
29. Pocatello WB AP 213 143 162 - 128 202 9.6 1731 226 1TH e
30. Preston 2SE- 18.3 - 4.3 -eee- 14.3 13.0 - 1521 01 133 e
31. Riggins RS e —ees 1835 - 146  22.2 1561 W3 172 e
32. Rupert 233 162 18t 192 127 219 102 190! w9 w3 203
33. St. Maries = e e 128 - 131 16.0 4 138 79 122 ...
34. Salmon R — 122 = 130 165 o~ 164 Y 170 133 e
35. Sandpoint Exp. Sta. — e 102 = 116 134 == 1440 A 02 e
36. Saylor Creck 69 175 235 219 178 253 1z 193l wr w2 237
37. Sheaville, Oregon e e 13.9 — 17T 170 - 175 ¢ 130 143 -
38. Shoshone 1WNW 29 161 172 178 128 26 102 206 ) ms 1Ra2 e
39. Strevell 6.2 o 13.0 e 135 166 - 165 1 180 136 e
40. Three Creek e — 75 e % TR A - S b R A 6 O I R
41. Twin Falls 2NNE 219 156 183 17.4 132 213 97 192 : 212 i3 139
42. Weiser %6 179 193 212 W5 WT T3 s P mE S 220
1
1 »
State Average 00 161 139 192 126 173 93 12 YLawai 133 214
’.‘ ‘!
.\

1L Dunciad = \.?_A\:.__.?;
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36-00003A
36-00003C
36-00003E
36-00003F
36-00034B
36-000353
36-00039C
36-00039E
36-000397
36-00039N
36-00047
36-00061
36-00062
36-00063
36-00064B
36-00079
36-00085A
36-00086C
36-00092
36-00103F
36-00106
36-00108B
36-10283B
36-10409

ATTACHMENT A



