ADMINISTRATOR'S MEMORANDUM

Transfer Processing Memo No. 26

To.  Regional Offices
Water Allocation Bureau

From: L. Glen Saxton 4’744—"’

Re: CONSUMPTIVE USE FOR PONDS
Date: February 23, 2004

The attached memo and calculations provide an estimate of the annual volume of
consumptive use associated with evaporation due to development of ponds. Based on the
results of the analysis, the annual volume of consumptive use associated with evaporation
from ponds can be considered equivalent to the mean annual consumptive irrigation
requirement (CIR) for alfalfa hay.

A transfer application proposing to change the nature of use from irrigation to pond use will
not require a detailed analysis to compare the historic beneficial use for the irrigation use to
the consumption due to evaporation for the proposed pond use; instead, except as noted
below, a one to one exchange for irrigated land vs. pond surface area will be considered
acceptable. This simplification should only be considered applicable for irrigated land that is
reasonably productive cropland where alfalfa hay (or in some cases, a productive stand of
grass pasture/hay) has likely been grown historically. In cases where the productivity of the
irngated land is questionable, the applicant should provide an estimate of historical CIR for
the irrigated land to establish the extent of beneficial use available for transfer.

This memo is not intended to prohibit applicants from providing their own analyses to
estimate the consumptive use for ponds. If applicants choose to provide their own analyses,
they should justify any significant differences between their analyses and the analysis
provided on the attached memo.

It is important to note that the one to one exchange for irrigated land vs. pond surface area
only addresses the consumption of water due to evaporation for the proposed pond use. It
does not address any additional quantity of water, consumptive or otherwise, that may be
associated with the development of ponds. A transfer proposing to change the nature of use
of a water right to pond use must not enlarge the original use by total diversion rate or
volume, including consumptive volume. The transfer application (or associated application
for permit) must provide for the total quantity associated with the pond development. Such
quantities may include the following, in addition to evaporation from a pond:

water required to fill a pond

maintenance of the water level in a pond due to seepage losses
flow-through water for maintenance of water quality or temperature in a pond
other water use(s) from a pond (e.g. stockwater)



MEMORANDUM

Date: February 6, 2004
To: File

From: Jeff Peppersack

Re: Consumptive Use for Ponds and Calculations to Determine the Number of
Irrigated Acres to Dry Up for a Transfer to Change the Nature of Use from
Irrigation to Pond Use

Development of ponds will expose water to evaporation. The consumptive use under a
water right authorizing pond use can be determined by estimating the amount of water
evaporated from a pond that exceeds the amount already evaporating or
evapotranspirating naturally from the land surface in native state.

Estimation of annual evaporation or evapotranspiration from the land surface in native
state involves some uncertainties, but can be simplified by considering published mean
precipitation and free water surface evaporation rates on a monthly basis. During the
non-growing season, evapotranspiration rates will not apply and evaporation from the
land surface will occur minimally, and not greater than the free water surface
evaporation rate. If it is assumed that the land surface is sufficiently moist during the
non-growing season, then evaporation from the land surface may approach the levels of
free water surface evaporation. This assumption will likely result in an overestimate, but
since evaporation is minimal during the non-growing season, the simplification is
acceptable.

During the growing season, estimation of evaporation and/or evapotranspiration from the
land surface in native state is limited to the amount of precipitation that occurs. There is
likely little deep percolation-or runoff due to precipitation during the growing season (for
semi-arid lands in Idaho), so the mean precipitation rate can be used as an estimate.
Note that soil moisture carryover from the non-growing season and soil moisture due to
a high ground water table are not considered in this discussion; they are also not
generally considered for published consumptive irrigation requirement rates for crops.

Based on the assumptions noted above, the consumptive use under a water right
authorizing pond use can be estimated by considering the mean free water surface
evaporation on a monthly basis, and subtractihg mean monthly precipitation.
Precipitation is subtracted because it is assumed to be the amount that already
evaporates or evapotranspirates naturally from the land surface in native state. During
the non-growing season, the precipitation can only be subtracted to the extent of the free
water surface evaporation rate (excess precipitation during the non-growing season will
likely percolate into the soil or run off the land surface). The resultant consumptive use
for the non-growing season will generally be zero. The attached analysis provides an
example of the calculations.

For a transfer changing the nature of use from irrigation to pond use, the annual volume
of water consumed is generally the limiting factor. The consumptive use for irrigation
diversions must be compared to the consumptive use for ponds. The mean



consumptive use rate for irrigation diversions has been estimated by Allen and Brockway
(1983) and is defined as the crop evapotranspiration rate minus effective precipitation.

The example calculations assume that the irrigated cropland included alfalfa hay at
some time during normal crop rotations. Alfalfa hay is considered one of the highest
water consumptive crops in the state (in some areas, a productive stand of grass
pasture/hay is similar in water consumption). Based on the assumption, it can be seen
that the number of irrigated acres necessary to dry up to change the nature of use to
year-round pond use is roughly a one to one swap. In general, it can be considered
sufficient to dry up one acre of irrigated cropland for each acre of pond surface area.
Where the irrigated land is of marginal production (e.g. pasture on unproductive soil with
limited irrigation), then additional documentation would be required from the applicant to
estimate the consumptive use for the irrigated land. The one to one swap is only
applicable for the evaporative component of water use from a pond and would not apply
to other water uses from the pond or to additional rate or volume necessary to fill a pond,
to maintain the water level due to seepage, or to maintain water quality or temperature in
a pond.



Pond Consumptive Use Calculations
Climate Station: Twin Falls 2 NNE

Monith Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Annua! FWS Evaporation {inches)* 45 45 45 45 45 45 45 45 45 45 45 45 45
Monthly Distribution (%)* 0.5 1.5 4 8 14 15 17 16 10 6 5 3 100
Monthly FWS Evaporation (infma) 0.2 0.7 1.8 36 6.3 6.8 7.7 7.2 45 27 23 1.4 45
Avg. Total Precipitation (infmo)** 1.11 0.79 0.84 0.93 1 0.85 0.29 0.25 0.51 0.77 1.03 0.95 9.32
Pond Loss (Evap. - Precip., in) 0.00 0.00 0.96 2.67 5.30 5.90 7.36 6.95 3.99 1.93 1.22 0.40 36.68
Pond Surface Area (acres) 3 3 3 3 3 3 3 3 3 3 3 3 3
Total Pond Loss (ac-in) 0.0 0.0 29 80 15.9 17.7 221 209 12.0 58 37 1.2 110.0
Totat Pond Loss (ac-ft) 0.0 0.0 02 0.7 1.3 1.5 1.8 1.7 1.0 0.5 0.3 0.1 9.2

Note: for months where precipitation exceeds evaporation, the resultant pond loss is set to zero

Irrigation Consumption Crop
Mean Irrig. Requirement (in/seas.)™™* 35.6|Alfalfa hay
Mean Irrig. Requirement (ft/seas.) 297
Acres to dry up for pond use 341

* Moinau,Myron, Kpordze, Kejo C.S., and Craine,Katherine L., 1992. Monthly shallow pond evaporation in Idaho. ASAE paper PNW 92-111
*Data obtained from the Western Regional Climate Center, Monthly Climate Summary, Period of Record 9/1/1905 to 5/31/1974. See attached.
»+Apnendix E of the University of Idaho repart: "Estimating Consumptive Irrigation Requirements for Crops in ldahe” published in 1983 by R. G. Allen and C. E. Brockway. See attached



MONTHLY SHALLOW POND EVAPORATION IN IDAHO

Molnau,Myron, Kpordze, Kojo C.S., and Craine,Katherine L., 1992. Monthly
shallow pond evaporation in Idaho. ASAE paper PNW 92-111
(http://snow.ag.uidaho.edu/publications/pond _evap/pond himl#TABLE%201)

TABLE 1. Monthly shallow lake evaporation percentages for
Idaho to be used with the map showing regions of monthly FWS

evaporation
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Regions of Monthly FWS Evaporation



Annual FWS Evaporation Map




TWIN FALLS 2 NNE, IDAHO Period of Record Monthly Climate Summary Page 1 of 1

TWIN FALLS 2 NNE, IDAHO (109294)

Period of Record Monthly Climate Summary

Period of Record : 9/ 1/1905 to 5/31/1974

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Average Max. 36.5 426 520 623 716 799 903 881 778 656 500 391 63.0
Temperature (F)
Average Min. 18.1 233 277 336 410 474 536 507 420 341 263 205 349
Temperature (F)

Average Total

AP 1.11 079 0.84 093 1.00 085 029 025 051 077 1.03 095 933
Precipitation (in.)

Average Total SnowFall

s 64 35 19 09 03 00 00 00 00 03 15 47 194
E’.‘V‘;’age Snow Depth {1 1 0o o0 o 0 0 0o 0 0o o 1 0
1.

Percent of possible observations for period of record.
Max. Temp.: 99% Min. Temp.: 98.9% Precipitation: 98.9% Snowfall: 99% Snow Depth: 95.3%
Check Station Metadata or Metadata graphics for more detail about data completeness.

Western Regional Climate Center, wrcc(@dri.edu

http://www.wrce.dri.eduw/cgi-bin/cliRECtM.pl?1dtwf2 2/4/2004
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