MEMORANDUM

TO: Water Right File 13-7996
FROM: Daniel Nelson — Analyst 3
DATE: August 24, 2020

SUBJECT: Licensing Review of Water Right 13-7996

The field exam for this right was performed by Certified Water Right Examiner Patrick Naylor
of Rocky Mountain Environmental.

On April 1, 2020, Mr. Naylor submitted a field report that was subsequently rejected, because it
did not meet the requirements of the Idaho Administrative Code Beneficial Use Examination
Rules.

On August 11, 2020, Mr. Naylor submitted a second field examination that was considered
complete. In the second field report, Mr. Naylor recommended a diversion rate of 1.00 cfs, but
did not recommend any volume. However, he did calculate the volume at 724 af. 1am
assuming he simply neglected to enter the volume in the proper location for a recommended
volume.

History and Overlap:

The ponds associated with this permit were developed in conjunction with Idaho Fish and Game
(IDFG) to enhance the Bonneville Cutthroat Trout (BCT) population. Water right exchange
81756 was filed to change 2.8 af of water right 13-963 to fish propagation storage for the two
ponds associated with this permit. The portion of water right 13-963 split off to fish
propagation storage is water right number 13-7998. Although water right 13-7998 shows the
Bear River as the source, the exchange authorized the diversion from the same unnamed spring
as permit 13-7996. :

It was discovered during the second field report that the Upper Pond has a volume of 2.35 af and
the lower pond has a volume of 2.13 af. These volumes are well above the 2.8 af of storage
authorized by water right 13-7998. Mr. Naylor then calculated the volume of the evaporation
losses of the two ponds at 1.4 af. Therefore, the actual pond storage for these ponds is
approximately 4.5 af for a total storage volume of 5.9 af when the evaporation losses are
included.
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In the analysis for water right exchange 81756, the reviewer considered that that the storage
retired from 13-963 would have the same evaporation element as the two new ponds. Using this
protocol, we cannot consider that this permit could cover the remaining storage component,
because this permit is a totally non-consumptive water right. Using the same protocol, we
would consider the water right 13-7998 only provided approximately 0.7 af of evaporation losses
(1.4 af evaporation losses / 5.9 af total volume) X 2.8 = 0.664 af]. Therefore, the permit holder
must come up with an additional 0.7 af of evaporation losses or consumptive use. Eastern
Region staff are pursuing this water right exchange with the permit holder.

Point of Diversion Place of Use:

I don’t have any issues with the points of diversion and places of use recommended by Mr.
Naylor. I was able to replicate the ponds and [ determined that the upper pond was at 0.428
acres and the lower pond at 0.432 af. Whereas the ponds were so close to what the field
examiner calculated, I am going to go with the field examiner’s calculations.

Diversion Rate:

Mr. Naylor calculated a diversion rate of 0.51 cfs being diverted into each of the 2 ponds for a
total of 1.02 cfs. Mr. Naylor recommended the permitted rate of 1.00 cfs. Mr. Naylor used a
formula for calculating the diversion rate that I haven’t seen. Mr. Naylor referenced the 1997
revision of the Bureau of Reclamation Measurement Manual. 1 only have the 1984 revised
reprint edition and the 2001 revised third edition reprint edition, but I didn’t have the 1997 third
edition. However, I was able to view an online PDF version of the 1997 edition.

In my review of all 3 editions of the measurement manual, I was not able to find the formula
used by Mr. Naylor. [ used the standard we use at the Department set forth in the 1951
Mechanical Engineers’ Handbook, Fifth Edition, where you exchange the 3.33 coefficient for the
standard sharp crested weir formula with 2.64. Using this formula, I was able to match Mr.
Naylor’s calculations exactly. I contact Mr. Naylor, and he provided me with proper reference
points, so the formula he used did make sense after the email.

Even though the formula used by Mr. Naylor was new to me, it did match the standard used by

the Department. Therefore, I feel the recommendation of 1.00 cfs made by Mr. Naylor is
reasonable.
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Diversion Volume:

Mr. Naylor calculated the volume of the water being diverted from the springs, but didn’t make a
recommendation in the field report. A portion of the springs are diverted year round, so the total
volume calculated by Mr. Naylor of 724 af is reasonable. In order to assign a volume to this
permit, we need to take into account the 5.9 af of volume used to fill the ponds and lost to
evaporation. Therefore, the total volume we can consider for this permit is 718 af (724 af of
capacity — 5.9 af for ponds = 718.1 af for flow through).

Beneficial Use Analysis:

In order to license a water right, the field agent must show that beneficial use of water occurred,
and that the water being used is not excessive. Normal fish propagation reviews are performed
on facilities with cement raceways, so there is a reasonable standard for calculating the amount
of water needed for those types of fish rearing facilities. These ponds are used to raise wild
BCT for breeding purposes for IDFG. The criteria needed for these ponds are much different
than the requirements for fish hatcheries with cement raceways.

Administrative Processing Memorandum #15 states the following:

Commercial producer often use earthen ponds or small lakes to rear trout. In this case
trout density should not exceed Y2 pound per cubic foot of water. Greater densities will
lead to diseases that are difficult to handle in earthen ponds.

Mr. Naylor stated that the ponds currently hold between 173 to 341 fish averaging approximately
0.64 1bs per fish. This equates to 0.0008 lbs/ft®>. It seems from this information, that the ponds
appear to be oversized. However, Mr. Naylor also states that the fish are wild stock, and are not
fed as is the normal practice for commercial facilities. Therefore, it is reasonable to have a less
density of fish than is normal to allow food species to adequately multiply to provide
nourishment for the fish.

A draft Adjudication memo composed by Marci Sterling dated April 1, 1993, suggests that for
cold water species, the IDFG recommends stocking between 50 and 200 fish per acre surface
area. The field report states that each pond has a surface are of approximately 0.425 acres for a
total of 0.85 acres. Using Ms. Sterling’s suggestion, these ponds are smaller than what is
recommended for 173 to 341 fish being planted into the ponds.

Ms. Sterling’s 1993 memo also suggests that earthen ponds should have a turnover rate of one
exchange every one to two days in a cold water fish pond. The field examiner states that the
water in the pond exchanges approximately every 54.5 hours or 2.3 days. The exchanges seem
reasonable for this system.
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As described above, these ponds were developed to allow the IDFG the ability to capture BCT
and raise them in the ponds to spawning size/age. The fish will then be transported to an IDFG
fish hatchery where the eggs will be extracted and fertilized. The eggs will be raised and
reintroduced back into the Bear River. Based on the information available, I believe that the
water use developed, water being used, and the size of the facility seems to be reasonable for a
fish propagation use.

Conditions:
All of the conditions on the permit need to be carried forward to licensing. Typically, we don’t
carry forward condition 004 if the point of diversion and place of use are all within the same tax

parcel. However, the pipeline from the spring does cross over property owned by the Bureau of
Land Management, so this condition needs to be carried forward to licensing.
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MECIHANICS OF LIGUIDS

nozzle. In ease of sueh w nozzle the coeffeiont 0.91 means thit 17.2 percont of the
head is “lost,” Le., used up in over¢oming friction.

Venturi Meter. This device was invenbac by Clemens Hersehel in 1887, wnd
named after Venturt, who abserved the prineiple in 1791, The general formula of this
useful flow meter iy disenssed on p. 288, Referr ng to Tig. 8, the practieal formuly
conneeting the measired dilfernnes of prossure heads, ffy — H. = b, with the mean
velovity of flow in the theout is the same as the aozzle formuls on p. 243, For cooff-

elents, see p. 2081, .

The nominal size of & Venturi metor is that of the pipe line in whick it is to he
placed. The theoat diameter usnally is made some size hetween 0.25 and 0.75 of the
upstream diameter, depending on the rate of Hlow to bo expeeted and on the pressurs
in the line.  The throat velosity with the low rates of low should he great enongh sn
that the differnnce of prossure heads (often called the Venturi difference) will CiLuse o
measnueable indieation on the Tegister or gage. but should not be so areat as o ense
the theoat pressire ta drop helow atmospherie, lest theee he tronble with air leaking
into the guge and register conneetions,  The upstream convergence angle of a Venturg
neter may he from 25 to 30 deg, but the downstream divergenee angle should not he
greater than 715 deg.  The pressure connestions usually are made to ring piezometers,
consisting of sircumferential p SgeWars eomimanicating to the interior of the moter
by four or more small holes aqually spaced around the pipe.  The ohject is to assurn
the abtaining of the average prossure by avoiding dependence an a single piezometer
hole subject to possible loeal disturban The ring piczometers ure cast a2 part of
the meter tuhe,  The meters arn usually made of east iron and i several svetions,
bolted together,  The throat is broaze-lined, very accurately bored to size and ve
smoothly tinished. Venbiri meters have heen made of conerete aml woud staves,
thronts being lathe-finished bron;

[For the loss of head caused by
p. 2081,

P
stings.
presence of a Venturl meter in a pipe line, sec

LT

Flow over Dams and Weirs

Weirs. A welr is 2 bulkhead or dam over whicl water Aows, or o notch in the top
of such wateneture throngh which water flows.  An orilice beeames 2 weir if the water
surface npstream falls below its top vdge,  The veloeity of approach is somaotimes
considerable, as toe a low dam ina siver 4t Aoodtime. or it may be practically negligihle,
ad for o small noteh in the side of 4 lnree tank.

The theoretical discharge over a weir of width [ is @ = 2C.lh v 29h. This is
two-thirds of the theoretieal discharge through o rectangular orifice £ 1t long and h it
high under 2 head b, The actual chuchuarge i Q = 3.350h%, as determined for sharp-
crested weirs by Francis, who found an experimental dischuarge coeflicient of 0,52,
Multiplying this by 24 \/‘2g yiekls the value 3,33, This numeri l constant contains
g in ft-sec unity, and Q is therefore in cu ft per d¢c and [ and k are in [t,

By w sharp erost is moant one with a shatp upstream corner, so that full contraction
i developel,  The eregt itself may have considerable thickness (hut see under hroad
flat erests p. 2400 and is frequently made of w steel plate or angle planed off and some-
times hevoled on the downstrenm side to give a top flat portion from Uy 5 to 14 in. wide

Accuracy of Francis Formula. This formula is very widely used by engineers, [y
is reliable within from 1 to 3 percent for heads above 0.3 i, provided (1) the weir bulk-
head hus o vertical upstrenm face wod ocenpies the full width of the o wned, (2) the
erest is level, (3) the channel of appronch is deep (i.e., the weir bulkhead is high, so that
the veloeity of approach is small—see helow for carrections), (4) there 18 free access of
the air to the space below the falling sheet of water (f.e., between it and the down-
strewm faee of the weir), (3) the head js measured a distance upstream from the weir
of at least four timey the head, (6) the side walls extend downstream trom the wejr
tabove the crest level) to prevent a luto spreading as the water passes over the crest,
and () due preeantions in measuring aro tiken,

For very low heads, Franvis formula results for discharge must be increased 1(3)
percent when b = 0.2 ft, and 4(7) percont when = 0.L tt, the low values for a strictly
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MECHANICS O LIQUIDYN

the crest is caleulated from the above formula for Q. These values of width and head

give the constant value +/h. It is not necessary to continue the side curves of the
noteh closer to the erest than about 145 to 1y in. (depending on the runge of heads):
they may terminate in short vertieals to the erest.  The ratio of the discharge shut
off by reason of such an abrupt teemination of the eurves to the full opening discharge
(if it could be serured) is 0.64 Vb, where Ry is the height of the ead vertieals and A
is the head of wuter. For values of A/ = 400, 100, 25, und [0, respectively, the
percentage reductions in discharge wee 3, 6, 13, and 20, Unless the notch curves are
aceurately constructed, large errors in estimated discharge are to be expected.  For
results of tests see Fng. News, Nov. 25, 1915,

Velocity-of-approach effects, tnusing u grenter dischurge than from a decp quict
pool with the same hewd, have been varionsly expressed in the formulns adopted by
different engineers.  The Bazin and Rehbock formulas avoid the direct use of /2y,
where ¢ iy the mean veloeity throngh thie erass seetion of the channel of appronch
npsteeam from the weir, where the head is ineasurid,  They provide for the chunges in
the disphuree covtiivient by expressions involving both the head nnd height of weir,
it on the ussumption that the distribution of velovities in the channel of approach is
fuirly uniform, The Fteley and Steaens and the Humilton Smith formulus add
u(v/2g) to the observed (static) head, each using w constunt value for o (1.5 and 11y,
respectively, for weirs without end contructions), thus also assuming fixed natural
veloeity distribution, yet recognizing that the How-ussisting velocities near the surface
of the chunnel of approach are usually greater than those neac the bottom,

Recent experimental evidence fuvors the Rehbock formula as probubly the best of
the rigid type of weir formnulas for normal, or fairly uniform, velocity distribution in
the upstream channel.  This is for shurp-erested weirs without end contraction:

i 1 0.084Y _ . .
(0.60:) + 390h =3 + —Z,_) ZaLh \/2gh (ft-sec units)

5.347 AV
(3.234 + g = + 0428 ,7”) Lh

where i, is the height of weir or the depth of water at zcro head.  (See Precise Weir
Meusurements and diseussions, Trans, (LSCE, 93, 1929.)  Although this is not strictly
vorrect dimensionally, it gives values agreeing wikhin less than 1 pereent with experi-
ments on weiry from 0.2 to 4 £t i1 height with heads from 0,1 to 2 ft subjuct to the rutio
h/ido not exceeding 4. For any particulur weir and head, the dischurge by this formula
may be found readily by multiplying the discharge by the ratio of the parenthesis
value to the 0.623 corresponding to the Fruncis formula (p. 244). Thuy for u head of
[.605 [t on w weir 3 ft high the parenthesis value is 0.605 + 0.0020 4 0.0428 = 0.630.
This is 4.3 percent grester than 0.623, und the 6.77 cfs per ft for the head 1.805 ft
is to be increased by this perventage, making it 7.06 cfs per ft of weir crest.

Flow of water over dams varies from uhout 20 peccent less to 20 percent more than
for i sharp crost of the sume length and with the sume head. For broad fat-crested
dams, the Hnt top wider thun the hend, the coefficient 2.64, instend of Francis's 3.33,
applies, or, with sufficient aceuruey, the dischurge is 80 percent of that given by the
Fruncis formula. I the upstreum corner is rounded, the dischurge may be groater,
Dams with steeply sloping upstream faces (about 1 to 1) may have coefficients nearly
us high us 4, as will also u thin vertical bulkhead with a rounded upstream corner
(radius = 2 to 8§ in. = thickness of bulkhewd), A very gradually sloping approach,
4., 3 horizontul to 1 vertical, ve u rounding crest of large radius introrduces n
uppreciable friction effect, and the discharge may be no greater than for u sharp-
erested weir,  Non-verticnl upstream faees on sharp-erested dams inereage the dis-
c¢harge if inclined downstream and decrease it if inclined upstream, the coefficient being
3.10 for a 1 to I upstream and 3.73 for a 2 horizontal to 1 vertical dowastream incli-
nation, coefficients for intermediute inclinutions buing between these values. If air is
not allowed free access under the falling sheet of water at the crest, the discharge
over any narrow-iop weir or dwmn is increased, but is also mude less certain due to
248
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Nelson, Dan

From: Patrick Naylor <patrick.rmea@gmail.com>
Sent: Monday, August 24, 2020 11:05 AM

To: Nelson, Dan

Subject: Re: Permit 13-7996

Dan, your explanation regarding the flow-through component was quite helpful and does help to address the
misunderstanding. The differences here will have little or no effect on the day-to-day operations for PacifiCorp,
and the changes required to bring the 13-7998 storage water right into compliance are simple because
PacifiCorp already has the capacity to self-lease water. Of course, PacifiCorp wants to be in compliance so I do
not anticipate any disagreements from them. I will keep your explanation in mind for future fish projects.

Pat

Patrick N. Naylor; PE, PG., CWRE

Vice-President, Senior Hydrogeologist

482 Constitution Way, Suite 303, Idaho Falls, ID 83402
E-Mail: patrick.rmea@gmail.com

VOICE: 208-524-2353 ||| Cell: 208-323-4444

CONFIDENTIALITY NOTICE: This message is intended only for the use of the individual or entity to which it is addressed and may contain information that is privileged,
confidential and exempt from disclosure under applicable law. If the reader of this message is not the intended recipient, you are hereby notified that any dissemination or
distribution of this communication to other than the intended recipient is strictly prohibited. If you have received this communication in error, please notify us immediately by
reply email to the sender or collect telephone call to (208) 524-2353. Thank you.

On Mon, Aug 24, 2020 at 10:44 AM Nelson, Dan <Dan.Nelson@idwr.idaho.gov> wrote:

Patrick,

| don’t need anything right now. | am turning in the file for licensing today. | just wanted to explain everything to you,
so you knew what was happening. !

| think | understand where the miscommunication is coming from. The flow through component is not considered part
of the storage of the system. Even though it is diverted into and then out of the ponds, it doesn’t contribute anything
to the filling of the ponds or the evaporation and seepage losses, so it is not considered a component of the storage for
this system. Storage is considered to be only the filling of the ponds, evaporation and seepage from the ponds, and
any of the water stored that is diverted for another use. All of the beneficial uses involving storage have the word
storage in them.



One right may have various beneficial uses such as diversion to storage, irrigation storage, irrigation from storage, and
irrigation. The irrigation storage and the irrigation from storage would be limited to the amount of water being stored,
and the irrigation right would be limited to the field head gate requirement at the location being irrigated. Storage
water rights don’t have a diversion rate, and are only quantified with an annual volume. Since storage rights don’t have
a diversion quantification, we use the diversion to storage component to define the amount of water being diverted to
the storage reservoir.

The reasoning behind keeping the storage components and the flow through uses separated is that there may be some
years, where the storage cannot be filled. By separating the volumes, we can allow the permit holder to continue to
use the non-storage component. In the case of this permit, it is not as important, but if this was an irrigation right, the
distinct would be the difference between being able to irrigate or not.

| hope this make sense, if not please call me.

Dan Nelson

From: Patrick Naylor [mailto:patrick.rmea@gmail.com]
Sent: Monday, August 24, 2020 9:39 AM

To: Nelson, Dan <Dan.Nelson@idwr.idaho.gov>
Subject: Re: Permit 13-7996

Dan, I just assumed that because volume was already covered by the storage rights in 13-7998, it was not
needed for 13-7996. If the Department requires a storage volume for both, so be it. What else do you need
from me at this point?

Pat

Patrick N. Naylor; PE, PG., CWRE
Vice-President, Senior Hydrogeologist

482 Constitution Way, Suite 303, Idaho Falls, ID 83402
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E-Mail: patrick.rmea@gmail.coin

VOICE: 208-524-2353 ||| Cell: 208-323-4444

CONFIDENTIALITY NOTICE: This message is intended only for the use of the individual or entity to which it is addressed and may contain information that is privileged,
confidential and exempt from disclosure under applicable law. If the reader of this message is not the intended recipient, you are hereby notified that any dissemination or
distribution of this communication to other than the intended recipient is strictly prohibited. If you have received this communication in error, please notify us immediately by
reply email to the sender or collect telephone call to (208) 524-2353. Thank you.

On Mon, Aug 24, 2020 at 8:04 AM Nelson, Dan <Dan.Nelson@idwr.idaho.gov> wrote:

Hello Patrick,

I am going to try to explain how the Department views volume for fish propagation uses. If you want to call
after you read this, I will be happy to listen to your arguments, but this is the standard that we have used for
several years.

On all permits except for storage permits, a volume is not included until a license has been issued. There are
also some uses that are exempt from having a volume. The Idaho Administrative Code Beneficial Use
Examination Rules, IDAPA 37.03.02.035.j states the following:

For each use of water the examiner shall report an annual diversion volume based on actual beneficial use during the
development period for the permit. The method of determining the annual diversion volume shall be shown. The annual
diversion volume shall account for seasonal variations in factors affecting water use, including seasonal variations in water
availability. For irrigation, the volume shall be based on the field headgate requirements in the map titled Irrigation Field
Headgate Requirement appended to these rules (see Appendix A located at the end of this chapter). Annual diversion
volumes for heating and cooling uses may be adjusted to account for documented weather conditions during any single
heating or cooling season from among the fifty (50) years immediately prior to submitting proof of beneficial use for the
permit. For storage uses that include filling the reservoir and periodically replenishing evaporation and seepage losses
throughout the year, the annual diversion volume shall be the sum of the amounts used for filling and for replenishment.
Volumes may include reasonable conveyance losses actually incurred by the water user. The following water uses are
exempt from the volume reporting requirement: (3-20-20)T



/\\ -
i. Viversion to storage. (Volume should be reporteu for the storage use, such as irrigation
storage.) (3-20-20)T

ii. Domestic uses as defined in Section 42-111, Idaho Code. (3-20-20)T

iii. In-stream watering of livestock. (3-20-20)T

iv. Fire protection. (Volume is required for fire protection storage.) (3-20-20)T

V. On-stream, run-of-the-river, non-consumptive power generation uses. (3-20-20)T

vi. Minimum stream flows established pursuant to Chapter 15, Title 42, [daho Code. (3-20-20)T
vil. Municipal use by an incorporated city or other entity serving users throughout an incorporated

city, except the following situations that do require a volume to be reported: (3-20-20)T

1. The permit or amended permit was approved with a volume limitation; or (3-20-20)T

2. The permit was not approved for municipal use but can be amended and licensed for a
municipal use established during the authorized development period for the permit. (3-20-20)T

viii. Irrigation using natural stream flow diverted from a stream or spring. (Volumes must be
reported for irrigation uses from ponds, lakes and ground water and for irrigation storage and irrigation
from storage.) (3-20-20)T

As you can see above that Fish Propagation is not included in the uses exempt from having a volume. Therefore, a
volume is required on all fish propagation water rights. Water right 13-7996 is required to have a volume assigned to
it according to the IDAPA Rules.



This leaves the question on how wv assign a volume. The permit states that wien water rights 13-7996 and 13-7998
are combined, they are limited to a maximum diversion rate of 1.00 cfs. We are limited to the maximum capacity of
the system or 724 af when determining volume (1.00 cfs X 1.9835 af/day/cfs X 365 days = 723.9775 af).

Once we have the system capacity of 724 af, then we need to subtract the volume for other uses. You stated in the
field report that the ponds had a volume of 4.5 af and the evaporation was 1.4 af. The total volume NOT associated
with the flow through portion authorized by permit 13-7996 is 5.9 af (4.5 af pond storage + 1.4 af evaporation = 5.9
af). The total amount of volume that can be authorized for flow through volume is 718 af (724 af capacity - 5.9 af
non-flow through volume = 718 af).

| hope the above explanation explains how we quantify the volume for fish propagation uses. We assume that the
ponds will fill each year at the beginning of the year, so the permit holder still gets to divert 724 af each year. There
has been an argument that once the ponds are full, that they aren’t refilled again, but that was not how water right
13-7998 was approved. It was approved with a one-time fill each year, so we must carry this forward to this permit. If
your client had filed a Water Supply Bank Rental to fill the ponds one time, and then filed a water right transfer to
cover the evaporation losses, then we wouldn’t have excluded the pond volume from these calculations. The
maximum amount they can divert is 724 af each year. If they need additional water, they will need a new filing that
increases the diversion rate limit to the pond.

Please call me if you have any questions.
Daniel Nelson

Water Right Analyst 3

Idaho Department of Water Resources
Telephone (208) 287-4856

Fax (208) 287-6700 (attn: Dan Nelson)

From: Patrick Naylor [mailto:patrick.rmea@gmail.com]
Sent: Friday, August 21, 2020 6:40 PM

To: Nelson, Dan <Dan.Nelson@idwr.idaho.gov>
Subject: Re: Permit 13-7996




Hi Dan

The reason I didn't include annual volume in Sections G or H is because volume is not a condition of the
permit for 13-7996. The storage water right under 13-7998 does have a volume requirement, which is an
overlapping but otherwise separate issue and I believe this shouldn't be a condition on the licensing for 13-
7996.

I am not sure I understand what you are getting at in the last sentence of the first paragraph of your email,
maybe we can discuss on Monday morning?

Thanks

Pat

On Fri, Aug 21, 2020, 4:01 PM Nelson, Dan <Dan.Nelson(@idwr.idaho.gov> wrote:

Hello Patrick,

I just finished the review of your field report. You didn’t include a volume in Section H. However, you did
calculate the volume in the field report, sq we can move forward. You calculated the volume at 724 af based
on 1.00 cfs being diverted for an entire year. However, we need to remove the volume for the ponds and the
evaporation losses, so the volume that will placed on the license is 718 af. The permit and 13-7998 both
have a condition that limits the diversion rate when the two rights are combined to the 1.00 cfs, so we have to
remove the volume for the other rights.

I also spoke with James Cefalo about the volumes in the ponds. He is going to contact Pacificorp to file a
second water right transfer on 13-963 to bring the ponds up to the 5.9 af you found in your field examination
(4.5 af for pond volume + 1.4 af pond evaporation = 5.9 af). That will be a separate process. We are going
to move forward with the licensing of this permit.

I wanted to let you know ahead of time, so you weren’t surprised when the license comes out. Let me know
if you have any questions.

Respectfully,



Daniel Nelson

Water Right Analyst 3

Idaho Department of Water Resources
Telephone (208) 287-4856

Fax (208) 287-6700 (attn: Dan Nelson)



Nelson, Dan

From: Nelson, Dan

Sent: Wednesday, August 12, 2020 9:04 AM

To: 'patrick.rmea@gmail.com'’

Subject: RE: Revised Beneficial Use Field Report and Statement of Completion for Water Right
13-7996

Hello Patrick,

I just returned to the office from being out for a week. I haven’t had time to review the field exam, but I wanted
you to know that I have received your email. I will get to it as soon as I possibly can.

Daniel Nelson

Water Right Analyst 3

Idaho Department of Water Resources
Telephone (208) 287-4856

Fax (208) 287-6700 (attn: Dan Nelson)

From: patrick.rmea@gmail.com [mailto:patrick.rmea@gmail.com]

Sent: Friday, August 07, 2020 4:29 PM

To: Nelson, Dan <Dan.Nelson@idwr.idaho.gov>

Cc: Cefalo, James <lames.Cefalo@idwr.idaho.gov>; 'Morris, Buffi (PacifiCorp)' <Buffi.Morris@pacificorp.com>; 'Stenberg,
Mark (PacifiCorp)' <Mark.Stenberg@pacificorp.com>; 'Roger Warner' <rog.rmea@gmail.com>; 'Neal Artz'
<nartz@cirruses.com>

Subject: Revised Beneficial Use Field Report and Statement of Completion for Water Right 13-7996

Hi Dan

Attached are a Statement of Completion and a Revised Beneficial Use Field Report for Water Right 13-7996, pertaining
to two ponds used for holding Bonneville Cutthroat Trout at the PacifiCorp Grace Cove Ponds, Grace, Idaho. The revised
BUFR addresses the deficiencies identified in your April 15, 2020 Letter of Denial. This requires clarification on two
points:

1. Some of the deficiencies you identified actually pertain to the separate water right for fish propagation storage
under 13-7998. Nonetheless, this revised BUFR addresses most of these issues, along with applicable
deficiencies. It should be understood that 13-7998 (fish propagation storage) is separate from 13-7996 (fish
propagation), and all of the conditions pertaining to 13-7996 have been complied with.

2. IDWR’s August 7, 1979 Administrative Memorandum is not applicable to the purposes of PacifiCorp’s activities;
these ponds are used for holding fish only, as explained in Supplemental Attachment A of the BUFR.

In the process of review, PacifiCorp discovered that the two holding ponds had been constructed to dimensions larger
than the approved design. As soon as this was discovered, PacifiCorp contacted James Cefalo at IDWR, who confirmed
that PacifiCorp could address this issue by using water currently held by PacifiCorp in its Palisades water bank reserves
and leasing the water from itself for these ponds. Again, this pertains to 13-7998, not 13-7996. PacifiCorp is addressing
this issue separately; a letter of explanation is attached.

A hard copy of this BUFR has been mailed to you separately. Please let me know if you have any questions.

1



Regards
Pat

Patrick N. Naylor; PE, PG, CWRE

Vice-President, Senior Hydrogeologist

Rocky Mountain Environmental Associates, Inc.

482 Constitution Way, Suite 303, Idaho Falls, ID 83402
P.O. Box 4773, Boise, ID 83711

E-Mail: patrick.rmea@gmail.com

VOICE: 208-524-2353 ||| Cell: 208-323-4444

e Rocky MMountain




Nelson, Dan

From: Nelson, Dan

Sent: Friday, August 21, 2020 10:16 AM
To: 'Patrick Naylor'

Subject: RE: Weir Measurement

Patrick,

Absolutely not! There is no reason to do that after you sent your email. | was able to understand and recreate your
formula, and | was able to match your flow rate with our standard formulas that we use for flow over dams or non-
sharp crested weirs. My inquiry to you was to understand what you did and how you did it to help our staff in the future
for evaluation these non-standard measurement devices.

We struggle with measurement devices that are not considered standard by the Bureau of Reclamation. We use the
Bureau of Reclamation Measurement Manual as the standard for evaluating measurement devices. It is generally
recommended that when a non-standard device is used, that a rating table be created for that device. The reason for
this is that each device is unique, so you have to address the sill (height and length), the crest width, water velocity,
estimate flow range, and a number of other factors. Most rating tables for non-standard devices are created by
monitoring the flows over the structure and creating a rating table or curve similar to a rated section of a

stream. Creating a rating table is especially pertinent to flow over dams and weirs without a sharp crested blade and
long throated flumes (also known as broad crested weirs).

Several of our staff, including myself, have taken measurement courses at the training center for the Bureau of
Reclamation in Denver, Colorado, and we have worked with several of their staff to come up with a solution to measure
water over boards or poured cement weirs without a blade. When measurement is required by the water right or water
district, we generally recommend that a Long Throated Flume be installed or for the right holder to create a rating
table.

| was really excited to see your formula, because if it tests out to be a better than using what we have, we may switch to
the formula you provided. Our hope for having folks outside the Department perform field examinations is to find new
ways of doing things. You may have done that with the formula you provided. I have already handed the formula you
used off to a couple of our engineers to see if it can be used in other situations.

Please don’t worry about changing anything to do with the field exam at this point. | am still reviewing the exam, and |
will contact you if there is anything that needs addressed. Thank you very much for giving us a new way to look at these
non-standard devices. It is really appreciated.

Dan Nelson

From: Patrick Naylor [mailto:patrick.rmea@gmail.com]
Sent: Friday, August 21, 2020 9:23 AM

To: Nelson, Dan <Dan.Nelson@idwr.idaho.gov>
Subject: Re: Weir Measurement

Dan, sorry for the confusion. The reference to the USBR Water Measurement Manual is correct in that the
Francis Formula is shown as the standard method for calculating flow across a rectangular contracted weir
where the crest length is less than 1/3 of head. See Chapter 9, Section 7 of the Manual. However, my citation
does refer to "broad-crested, contracted weir", which no doubt caused the confusion. The section in the Manual
on broad-crested weirs (Chapter 2, Section 13) contains a different equation which is more complicated and
requires two separate coefficients, subject to the user's judgement.

1



Do you want me to remove the reference to broad-crested weir and resubmit?

Pat

Patrick N. Naylor; PE, PG.

Vice-President, Senior Hydrogeologist

482 Constitution Way, Suite 303, Idaho Falls, ID 83402
E-Mail: patrick.rmea@gmail.com

VOICE: 208-524-2353 ||| Cell: 208-323-4444

CONFIDENTIALITY NOTICE: This message is intended only for the use of the individual or entity to which it is addressed and may contain information that is privileged,
confidential and exempt from disclosure under applicable law. If the reader of this message is not the intended recipient, you are hereby notified that any dissemination or
distribution of this communication to other than the intended recipient is strictly prohibited. If you have received this communication in error, please notify us immediately by
reply email to the sender or collect telephone call to (208) 524-2353. Thank you

On Thu, Aug 20, 2020 at 3:46 PM Nelson, Dan <Dan.Nelson@idwr.idaho.gov> wrote:

Hi Patrick,

Now that | can see how you determined your coefficient, your calculations make sense. | was looking for the
calculations in the Bureau of Reclamation Measurement Manual as your cited in your field report. | am actually very
glad that you provided this information from the Fluid Mechanics citation.

I am very gland that you supplied this information, and | may start using this information to double check my work in
the future. | would continue to calculate the flow rates with the formulas that you are comfortable with. As long as | or
someone in our office can follow your calculations, | strongly encourage folks to use the formulas and calculations that
work best for them. We are always open to learning new ways to address a particular issue, as long as we can recreate
the information and understand the formulas.

Nice work, and thank you for this information.

Dan Nelson



VY
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From: Patrick Naylor [mailto:patrick.rmea@gmail.com]
Sent: Thursday, August 20, 2020 3:11 PM

To: Nelson, Dan <Dan.Nelson@idwr.idaho.gov>
Subject: Re: Weir Measurement

Hi Dan

I believe the most common standard equation for a broad-crested weir is Q= C(L)hi!? , although the
derivation of the coefficient (C) is complicated. For weirs for which the ratio of depth of flow over the weir
(h) to the crest width (L) is less than about 1/3, approach velocity can generally be disregarded and critical
flow is occurring across the crest; C is then approximated as 3.09. See Streeter, V.L., 1971, Fluid Mechanics,
McGraw-Hill, New York, 5th ed.

On this basis,

Q =3.09(1.0)(0.3)*1.5 = 0.51 cfs.

As you noted, your calculated value matched my calculations, which are based on the Francis

equation. Although specifically applicable to sharp-crested weirs, the Francis equation can be used to calculate
flow across broad-crested weirs when h/L <0.33, discharge is free-flowing, approach velocity can be
disregarded, and a nappe with clear air gap is achieved: see http://www.wikiengineer.com/Water-
Resources/Weirs#weirl. This is a useful approximation because approach velocity can be difficult to measure
accurately, but if h is measured >4xh upstream and the weir is contracted, approach velocity is typically

small.

If, however, you prefer that I revise the BUFR to use the equation shown here, I am fine with that, just let me
know.

Pat

Patrick N. Naylor; PE, PG.
Vice-President, Senior Hydrogeologist

482 Constitution Way, Suite 303, Idaho Falls, ID 83402
3



E-Mail: patrick.rmea@gmail.com

VOICE: 208-524-2353 || Cell: 208-323-4444

CONFIDENTIALITY NOTICE: This message is intended only for the use of the individual or entity to which it is addressed and may contain information that is privileged,
confidential and exempt from disclosure under applicable law. If the reader of this message is not the intended recipient, you are hereby notified that any dissemination or
distribution of this communication to other than the intended recipient is strictly prohibited. If you have received this communication in error, please notify us immediately by
reply email to the sender or collect telephone call to (208) 524-2353, Thank you

On Tue, Aug 18, 2020 at 2:39 PM Nelson, Dan <Dan.Nelson@idwr.idaho.gov> wrote:

Hello Patrick,

I wanted to send you what I use for broad crested weir, and show you what I use compared to what you
did. They came out exactly the same, so there are no problems. I am just curious where you found your
formula.

I use the standard weir formula with a different coefficient. One of our staff found this coefficient in the
Mechanical Engineers’ Handbook from 1951. I have attached a copy of the citing to this email. Instead of
the coefficient for a sharp crested weir of Francis’s 3.33, we use 2.64 (20% less). The formula that I use is as
follows:

Q=2.64(L-0.2h)h;'° =» 2.64 X [1-(0.2 X 0.3)] X .3'3 =0.514344

As you can see from my calculation above, our numbers match exactly. I just haven’t seen the formula that
you used, and I couldn’t find it in either of my Bureau of Reclamation Water Measurement Manuals. I have
the Second Edition (Revised in 1984) and the Third Addition (Revised in 2001).



From what I can see so far, your field exam looks great. This will not hold the field exam back, since our
numbers match. I just wanted to know where you came up with your calculations.

Dan Nelson



% PACIFICORP

AVOARERICAN ESSRGY WOLDINGS COMPRYY

1407 West North Temple, Suite 110, Salt Lake City, Utah 84116

August 7, 2020

To: Idaho Department of Water Resources
Re: Evaporative Loss for Water Right 13-7998

PacifiCorp is submitting an Application to Rent Water from the Water Supply Bank in an effort
to mitigate for the evaporative loss at the ponds approved under water right 13-7998 (NOTE:
This explanatory is being submitted as part of the Statement of Completion for water right 13-
7996). The lease application requests to lease two (2) acre feet of PacifiCorp water right 13-963,
currently under contract with the Water Supply Bank through December 31, 2021, see Water
Supply Bank Lease Contract No. 636 (“WSB Contract”), dated October 17, 2017. Prior to the
expiration of the WSB Contract, PacifiCorp will submit a request to permanently change the
place of use for the water.

Sincerely,

Buffi Morris
Water Rights Administrator



Form 219 07111

STATE OF IDAHO | clearForm |
DEPARTMENT OF WATER RESOURCES

BENEFICIAL USE FIELD REPORT

A Beneficial Use Field Report is prepared by a water right examiner as the result of an examination to clearly confirm and

establish the extent of the beneficial use of water established in connection with a permit during the development period
authorized by the permit and any extensions of time previously approved.

A. GENERAL INFORMATION Permit No. 13:7996

1. Owner PACIFICORP, AN OREGON CORP

Phone No. Buffi Morris 801 220 7803
Current address 1407 W NORTH TEMPLE STE 110, SALT LAKE CITY, UT 84116

2. Examiner’s name Patrick Navior

EXAM DATES_08/30/2018; 03/04/2020
Email mark.stenberg@pacificorp.com

3. Accompanied by Mark Stenberg
Address 822 Grace Power Plant Road, Grace, |ID 83241

Relationship to permit holder ~Senior Operations ProjectManager  Phone No. 208 547 7305
4. Source Unnamed Stream

tributary to Bear River

B. OVERLAP REVIEW

1. Other water rights with the same place of use 13-7998. See Attachment A.

2. Other water rights with the same source and point of diversion ~ 13-7998. See Attachment A.

C. DIVERSION AND DELIVERY SYSTEM

1. Point(s) of Diversion:

Ident. | Gov't
No. Lot Ya Ya Ya | Sec | Twp | Rge County Method of Determination/Remarks
NE | SW | SW | 28 | 10S | 40E | CARIBOU USGS Topo Map/Onsite inspection

Lat. 42.5213, Lon. -111.7943

2. Place(s) of Use: Method of determination Onsite Inspection - Upper Pond (42.5156, -111.79345);
Lower Pond (42.5151. -111.7939)

N SW

Totals
hE DAL SIAL SEJlL_hE hEAL SIAL SE hiks. BOAL Sl BAL SUL Sk

Twp | Rge | Sec

108 | 40E | 33

DX
D
D¢




Form 219 07/11

3. Delivery System Diagram: Indicate all major components and distances between companents. Indicate weir
size/ditch size/pipe diameter (inside), as applicable. Use the space provided or ¥ see attached.

See Attached F|gure

Scale: 1" =

&l Capy of USGS Quadrangle attached showing location(s) of point(s) of diversion and place(s) of use (required)
Aerial photo attached (required for irrigation of 10+ acres)
Photo of diversion and system attached

4
Well or Diversion Pump Serial No. or
Identification No.* Motor Make Hp | Motor Serial No. Pump Make Discharge Size

*Cade to correspond with no. on map and aerial photo

D. FLOW MEASUREMENTS
1

Measurement Equipment Type Make Model No. Serial No. Size Calib. Date
|Broad-Crested Rectangular Weir 12-inch

with End Contractions (Concrete)

2. Measurements; Upper Pond Weir: Height above crest (H) measured 2.0 ft upstream of weir. Weir crest length (L)

=12.0 inches (1.0 ft) 1) H =3 5/8 inches (0.3 f); 2) H = 3 5/8 inches (0.3 ft) 3) H =3 5/8 inches (0.3 fi).




Form 219 07/11

E. NARRATIVE/REMARKS/COMMENTS
System Description: Diversion is by spring box (Photo No. 1) with over-flow to Bear River (Photos No. 3 & 4). From the

Spring Box into a pipeline (Photos No. 1 & 2) to the Upper & Lower Cove Ponds (Photo No. 5). The pipeline discharges

into both ponds through lockable gate valves into stilling sluice boxes to Rectangular Broad Crested Weirs and into each

pond through step-down sluice boxes (Photos No. 8 & 12). The Lower Cove Pond Photos are No. 6, 7, 8 & 9, and Upper Cove
Pond Photos are No. 10, 11, 12, and 13. The water flows from both ponds, combines and discharges (Photos No. 14 & 15)

into a ditch that flows into the Bear River. PacifiCorp reports that the Upper Pond has a capacity of 2.35 ac-ft when filled,

and the Lower Pond has a capacity of 2.13 ac-ft when filled. Each pond has a maximum surface area of approximately 0.425
acres. The Upper Pond has an average depth of 5.5 ft (2.35 ac-ft/0.425 ac = 5.5 ft), with a maximum depth of 7 ft. The Lower
Pond has an average depth of 5.0 ft (2.13 ac-f/0.425 ac = 5.0 ft) and a maximum depth of 9 ft. The total calculated volume
of flow through the ponds is: 1.0 cfs x 1 ac-ft/43,560 fi* x 86,400 sec/day x 365 days/yr = 723.97 AFA.

Overlap Water Right: Water right 13-7998 was an existing storage water right that was transferred to this location and is

used in conjunction with 13-7996. 13-7998 represents the storage component of the holding ponds. The combined flow

shall not exceed 1.0 cfs. The flow was verified during the field exam. 13-7998 provides for the fish propagation component

of the beneficial use, whereas 13-7998 provides for the storage component. Storage water right 13-7998 is not

addressed here.

Storage Pond Loss: These are not earthen ponds, they are lined so they do not have infiltration losses. PacifiCorp’s

non-consumptive storage water right 13-963, from the decommissioned Cove Hydroelectric Project was placed in the

water supply bank after decommissioning in 2008. PacifiCorp applied to transfer 2.8 acre-feet of this right to the Cove

Ponds including 1.8 acre-feet of annual depletion/evaporation that is included in this right, After the transfer the

remaining storage right was leased back to the water supply bank. No Bear River water is diverted to the ponds, this

was a storage right and evaporation loss transfer to a new location. Note that 13-963 does not indicate a specific POU.

See also Attachment A, Supplemental Information.

Is the permit holder met all conditions of permit approval, including any mitigation requirements and/or measuring

device installation requirements? Yes a Na [f no, what must be done to meet the permit requirements?




Form 219 07/11

F. FLOW CALCULATIONS. Additional cbmputation sheets attached. See Attachment A.
Measured Method: For a standard broad-crested, contracted weir, the Francis method as presented in the U.S. Bureau of

Reclamation Water Measurement Manual (U.S. Dept. of Interior, Bureau of Reclamation, 1953 (revised 1997), Water
Measurement Manual. U.S. Govt. Printing Office, Washington, D.C.):

Q=0.33 x (H)¥2x (L - 0.2H)

where
Q = discharge in cfs;
H = head above weir crest in feet, measured at least 4 x H upstream of the weir;
L = length of weir (width of crest) in feet.

For all three measurements at both the lower pond weir and upper pond weir, H =3 5/8 inches =0.30 ft,and L = 1.0 ft.
Q=0.33x(0.30f)*2 x (1.0 ft — (0.2 x 0.30 ft)) =0.51 cfs (each weir)

Each pond weir was measured at 0.51 cfs. Total measured flow = 0.51 ft + 0.51 ft = 1.02 cfs. Given the natural fluctuation
of flow measurement over a broad-crested weir controlled by a gate valve, the accuracy of total flow measurement is:

Q=1.0 cfs (total).

G. VOLUME CALCULATIONS
1. Volume Calculations for Irrigation: NA

2. \Volume Calculations for Other Uses:

Annual volume of water used in the ponds:

V =1.0 cfs x 1 ac-ft/43,560 ft° x 86,400 sec/day x 365 days/yr = 723.97 ac-ft/yr total volume

Storage Evaporation Losses: 1.4 AFA, from IDWR Pond Loss Calculation Sheet, see Attachment B. Evaporation losses
are govermned under Storage Water Right 13-7998 and a pending additional storage transfer. Note evaporation losses are
less than the amount associated with water bank water right 13-963, see narrative in Section E.

See also Attachment A, Supplemental Information.

H. RECOMMENDATIONS

1. Recommended Amounts

Beneficial Use Period of Use Rate of Diversion Annual Volume
From To Q (cfs) V (afa)
FISH PROPAGATION 01/01 12/31 1.00 cfs

Totals: 1.00cfs
2. Recommended Amendments

Change P.D. as reflected on page 1 Add P.D. as reflected on page 1 g None
Change P.U. as reflected on page 1 Add P.U. as reflected on page 1
I. AUTHENTICATION
[otoais ﬂr{;(igh
Field Examiner's Signature & Date 7/22/2020
Reviewer Date
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ATTACHMENT A
SUPPLEMENTAL INFORMATION
BROODSTOCK POND PROGRAM

PacifiCorp’s Cove Broodstock Ponds are used exclusively for holding of captured wild Bonneville
Cutthroat Trout (BCT) until they are ready to spawn. PacifiCorp, in cooperation with the Idaho Department
of Fish and Game (IDFG), manages the ponds for holding BCT broodstock under a Conservation
Hatchery Agreement. Every fall, IDFG collects wild BCT from local tributaries of the Bear River. Once
collected, the BCT are tagged, fin clipped for genetic testing and temporarily held in tanks until genetic
tests are complete. After testing, they are placed in one of the Cove Broodstock Ponds. In the ponds the
BCT grow and mature until they are ready to spawn. Depending on their age class when collected, they
could be held in the ponds for one or more years before they move up the fish collection ladders in the
ponds, to be spawned by IDFG personnel. After spawning the males are returned to the Bear River and
the females are sacrificed for bacterial kidney disease testing. The fertilized eggs are moved to the IDFG
Grace fish hatchery where they are incubated and the fry raised until ready to be released into tributaries
to the Bear River.. The holding ponds were desighed to discourage opportunistic spawning while fish are
within the ponds as they have a synthetic liner and eight inch to four inch cobble rock on top of the liner.
The ponds were designed to replicate natural food source production. The cobble provides suitable
substrate for macro-invertebrate production. No supplemental feeding is performed in the ponds. The

average water temperature is 48° F.
CONVEYANCE SYSTEM DESCRIPTION

Originating at a spring on PacifiCorp land, the water associated with this water right enters a wood-topped
concrete spring box that is connected to an 8-inch diameter PVC conveyance pipe. This pipe goes a short
distance to a concrete control box with a wood lid. The control box allows enfrained air to exit the pipe.
The 8-inch diameter PVC pipe then conveys flow southward across BLM land until it re-enters PacifiCorp
land. PacifiCorp has a Right of Way from BLM for this conveyance pipe. The PVC pipe extends into the
fenced pond enclosure at which point two ductile iron valve assemblies control the flow of water from the
PVC pipe into each of the two ponds. To maintain bio-security between the ponds, no water is shared
between them. Water flow is measured at concrete weirs at the fish collection location in each pond. Each
pond has a screened concrete autflow box. The water that flows through these is combined in a pipe that

transitions to a ditch that goes a short distance to the Bear River.
FISH HOLDING QUANTIFICATION

The IDFG 2018 Bonneville Cutthroat Trout Conservation Program Hatchery Progress Report indicates the
ponds held a range of 173 to 341 fish from 2008 to 2018, with an average of 230 fish over that time
period. This same report indicated that the average weight for females was 288 g (0.64 Ib); no weight



was reported for males. Assuming that the average female weight is typical of all fish, this would be an
average of 147.2 Ibs of fish in the combined ponds at a given time. With a total of 4.5 ac-ft (196,020 ft%)
capacity in the ponds, this is an occupied amount of 0.0008 Ib/ft3. At a flowrate of 1.0 cfs, the full pond
volume is replaced with fresh water every 54.5 hours, for an approximate exchange rate of 0.02
exchanges/haur. In the absence of identified published exchange rate requirements for BCT, it is

apparent that this exchange rate is adequate, given that the fish have thrived in the ponds.

PUBLIC ACCESS

The ponds have a six foot security fence around them and the only access is for agency personnel and

PacifiCorp. No public access is allowed to the ponds and no recreational fishing occurs at them.




Attachment B

Evaporation Loss Calculations

This spreadsheet has been designed by Idaho Department of Water Resources to estimate the annual evaporation losses from a

pond.

FILE NUMBER |13-7996

REVIEWER 0 :
DATE 5/8/2020

Calculated value

Formula Explanations

USING THIS SPREADSHEET
Use the link below to access the Kimberly Ressarch Center website. This website provides the Precipitation
Deficit for a station most representative of the pond under examination. The Precipitation Deficit is the
total amount of free water surface evaporation minus the precipitation for a given area, which gives the
total amount of evaporative losses incurred by the pond. There are several weather sites that are used
throughout the state, IDWR staff can find the nearest site using Arc Map. The shape file containing the
sites can be found at X:/Spatial/Climate/t Tidahostations.shp.

The acronyms used on the
Kimberly Research Center
website are defined below:

|P = Precipitation

[ET: Evapotranspiration

IPd = Precipitation deficit

{p. =ET-p

Instructions:

1. Use the link below to navigate to ET Idaho 2012,

2. Select the station which is most representative to your pond location.

3. Click Submit Query,

4. Under "Land Covers with Evapotranspiration Estimates,” select "Open Water - Shallow Systems (ponds,
streams)" or "Open Water - small stock ponds" depending on the pond size.

5. Click the link to "Precipitation Deficit."

6. Reference and copy (ctrl + C) the first subheading "Mean" values.

7. Click the "Paste Values from ET Idaho" button, The table will automatically enter a zero (D) for any
negative precipitation deficit values.

Found at: hitp://data.kimberly.uidaho.edu/ETIdaho/

PLEASE NOTE: The seasonal average for precipitation deficit
Precipitation Deficit should not be used for calculations because precipitation often
Station: Twin Falls 2 NNE [NWS -- 109294] exceeds evaporation during wetter months of the year. If the
pond is kept full, excess precipitation during wetter months does
Doys per
Month mm/day’ 0 mm/Maonth not serve to refill the pond during drier months.
mon
Jan -0.45 31| 0.00 For example, see Sandpoint KSPT (NWS - 108137), the annual
Feb -0.10 2s8b .00 precipitation deficit is -106 mm. However, April through
- — - September have positive precipitation deficit values. To properly
March 0.32 31 |1 9.92 estimate the annual volume of water necessary to refill a pond
April 1.33 30} 39.90 due to evaporation losses, the table will automatically enter a
i 012 zero (0) for each month that the precipitation value is reported as
May 1.23 31 e a negative value.
June 2.95 30| 8850
July 3.75 31| 116.25
August 2.95 31 | 9195
September 1.74 30 | 52:20 As described above, precipitation offsets evaporation in winter
October 0.58 31 17.98 months, so the net effect is that wintertime precipitation deficit
November -0.07 30| 0.00 [ ztaltvizero;
December -0.47 31| 0.00

[(mm/yr) = {convert to feet) ] X (Surface area of pond, in acres}) = Evaporation Loss in Acre Feet

Total mm/vear=r 454.33 I

(| 454.33

+ 3048 |) X 095 | = 1.4 AFA
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