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PROCEEDINGS
The Meeting was called to order by Mr. E. O. Larson, the
Chairman, at 10:50 o'‘clock a.m., on Thursdey, December 2, 1954, in
the Governor's Board Room in the State Capitol, Salt Lake City, Utah.
THE CHAIRMAN: The meeting will come to order. Mr. Bishop
says if we are a little put out this morning, we can sue the Union
Pacific for being late.

(Notice submitted for the record reads as follows:)



"BEAR RIVER COMPACT COMMISSION
Post Office Box 360
Salt Lake City 10, Utah

November 2, 1954

Notice of Meeting of
Bear River Compact Commission

The next meeting of the Bear River Compact Commission,
originally set for November 15 and 16, has been postponed to
December 2 and 3, 1954. The meeting will be held in the Governor's
Board Room, State Capitol, Salt Lake City, and the first session will
start at 9 a.m.

The minutes of the meeting of September 28 and 29, 195k,
have been transcribed and coples will be sent to the Cormissioners

and their advisers well in advance of the next meeting.

(signed) E. 0. Larson
Chaimman."

COM. BISHOP: Mr. Chaimman, if we are ready to go, I see
you have an outline here that looks pretty good to me. I am going
to move that we adopt it.

THE CMIﬁJANs I would like to read it.

COM. BISHOP: All right, you read it and then I will make a
motion.

THE CHAIRMAN: I believe we have now reached a point after
several years where we have fully covered the investigation of the
Bear River System and considered a lot of facts and figures; and it
should be down now to the place where the provisions of the Company
either should be regched or it should be decided they can't be reached.

With that in mind I have prepared an agends this morning. Also as
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Chairman, I would like to make a suggestion as to the procedure to be
adopted at this meeting.

For those who do not have copies of the agenda I would like
to reed it:

1. A statement by the Compact Commissioner of each state
as to representation at the meeting.

2. A statement by the Chairman on suggested procedure for
the meeting.

3. Consideration of the minutes of the previous meeting.

We have not yet approved the minutes of the meeting of September 28
and 29, 1954, November 7, 1952, and October 16, 1952.

k. Report on allocation of direct flow by Mr. Jibson. That
vas requested at the last meeting of the Commission.

5. A discussion of Mr. Jibson's report.

6. A report by Mr. Thomas of the Bureau of Reclamation on
estimated effects of upstream storage on lower rights. That was
requested at the last meeting.

7. A discussion of his report.

8. A statement by the Chairman of problems to be considered
in connection with upstre@m_storageo

9. A break upkét that point into caucuses, if that is
deemed desirable.

10. The report of the legal Committee if we make progress in
the caucuses.

1l. Review of the draft of Compact article by article if we

make progress up to that point.



COM, BISHOP: Mr. Chairman, I move that we adopt this agenda
to be followed by thls meeting to expedite the work.

COM. COOPER: Mr. Chairman, I will second Mr. Bishop's motion.

THE CHAIRMAN: It has been moved and seconded that this
agenda be adopted. (Thereupon a vote was taken and Com. Bishop's
motion carried unanimously.)

First, then, alphabetically, Idaho, will you name your
representation at this meeting?

COM. COOPER: Mr. Merrill is our legal adviser. Mr. Graydon
Smith, Attorney General-Elect, is our legal adviser. Mr. Russell Stoker
is our engineer and commissioner on the Bear River District No. 5.

Mr. Kulp is our Reclamation Engineer. Mr. Thomes Newell represents the
U.8.G.S. Mr. Sirrine is our Compact adviser. And Mr. Charles Nate is a
Compact adviser. The gentlemen are all here,

THE CHATRMAN: Utah.

COM. CLYDE: Mr. Bob Porter representing the Attorney General
is our legal adviser. Mr. Jay Bingham, engineering adviser. Mr. Tracy--
I don't see him but he is supposed. to be here--he is an engineering
adviser. Mr. Stevens of the Water and Power Board. Mr. Orson Christensen
of the Water and Power Board. Mr. J. L. Weidmann from the lower river.
Mr. Smoot from the lower river. Mr. Van Orden from the middle river.
Mr. lawrence Johnson from the upper river. Mr. Hopkins is not here.

MR. JOHNSON: He is in town and he will be here I think.

COM., CLYDE: I believe that is all the representation from
Uteh. Oh yes, Mr. Orville lee of the Water and Power Board.

THE CHAIRMAN: Wyoming.
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COM. BISHOP: Mr. Chairmen, first I wanmt to introduce our
Attorney General, Mr. Howard Black, our legal adviser. Will you stand
up each one of you gentlemen; I want to be sure each one knows who you
are. H. T. Persoﬁ; engineering adviser. And Mr.Spaulding, is he here
any place?

A VOICE: He is in town but he hasn't shown up.

COM. BISHOP: I will have to introduce him lsater.

Dave Miller, a member of ocur Commission. Emil Gradert, a member of
our Commission. Arden Pope, a member of our Commission. I believe
that is all that we have.

THE CHAIRMAN: If there is anyone who hasn't signed the record
here of attendance we would like them to do so.

This meeting is a little different in this respect, that it
was thought by the Commissioners it would be an important meeting, one
of the most important meetings we have ever had, and we should have &
transcript of it; so we have Mrs. Lois Crowder with us this morning,
who, incidentally, I should say, is an expert on taking testimony in
compact commissions. She has been taking them for the Upper Colorado
River Compact Commission and the Upper Colorado River Commission for I
don't know how long. So we will have to watch it and see that we
conduct the meeting in such a way that she gets all the names and

statements made.

Now in order to save time and make a better record of the
proceedings, I have the following suggestions to make:

1. That questions on reports, these reports given by
Mr. Jibson and Mr. Thomas, be postponed until the presentation of each

of these gentlemen has been completed. Then if you have questions, they
can be answered at that time.



2. That motions and statements on behalf of the states shall
be made by the Compact Commissioners and Assistant Commissioners. That
doesn't mean that there won't be statements from the floor; but if they
represent the state, I would suggest that they be made by the Compact
Commissioners or the Assistant Commisslioners that they may name.

5. That caucuses shall be held upon matters of a technical
nature and upon problems concerning only two states, or otherwise as
deemed advisable in case three states want to get together. But as we
proceed later on after the reports, I will mention the problems to be
considered under Item 8 of the agenda.

So what do you want to do with the suggested procedure? Do
you want to adopt that procedure?

COM. COOPER: I move we follow the procedure as it has been
suggested by the Chalrman.

COM, BISHOP: I second the motion.

THE CHAIRMAN: It has been moved and seconded these procedures
be followed. (Thereupon a vote was taken and Com. Cooper's motion
carried unanimously.)

THE CHAIRMAN: The minutes of the last meeting I believe
were sent out by the Secretary two or three weeks ago.

MR. SKEEN: Yes.

THE CHAIRMAN: I hope you have read them.

COM. BISHOP: Mr. Chairman, Wyoming has read the minutes
of these several previous meetings you'mentionedo In ord?r to expedite
our work, I move that the minutes be,approvedb'

THE CHAIRMAN: That includes the minutes of September 28 and

29, 1954; the minutes of November 7, 1952; and the minutes of



October 16, 1952, Those are the three sets of minutes that have not
Been acted upon. You hawe heard the motion.

MR. SKEEN: Mr. Chalmman, before a vote is taken on that I
would like tq call attention to a typographical error on’pa.ge 21 of
the minutes of September 28 and 29. At the top of the page in three
places 1t should read, "November 7, 1952" instead of "1953." |

COM. COOPER: Page 217

MR. SKEEN: That is on page 21. And those errors appea.'r in
the first line, the third line and the fourth line.

COM. BISHOP: T amend my motion to include the correction.

THE CHAIRMAN: Are the other states ready to act?

COM. COOPER: I am ready to second Mr. Bishop's motion. We
have gone over them also.

THE CHAIFRMAN: It has been moved by Mr. Bishop and seconded
by Mr. Cooper that the minuteré of the three previous meetings be
approved. (Thereupon a vote was teken and Com. Bishop‘’s motion carried
unanimously. )

The next itém then on the agenda will be the report of
Mr. Jibson on the allocation of direct flow. And again, if you
have any questions, if you will keep track of them until Mr. Jibson
is through, that will give him an opportunity to go right on through
with his report and answer questions when he has completed.

MR. JIBSON: I will need someone to help hand out this
bunch again. (Copies of Report No. 28 are distributed.)

Also, I have a new index of reports made up.



THE CHAIRMAN: Before you start, Mr. Jibson, do we
need to make a transcript of your remarks, or will you stay

close to the report and we can‘simply use the report?

MR. JIBSON: I mentioned to our stenographer here that

| if she would follow me in the report, I have some off-the-cuff

10

remarks occasionally to meke, and she can tell when I am making

those. Otherwise, she can copy them directly out of the report.

I believe if she follows right through with the report she can
do that very easily.

MR, IORNS: In the distribution of these have you
got sufficient copies for everyone in the room?

MR. JIBSON: Yes, there should be plenty of copies
for everyone. A few have picked up their copies. I have
also prepared up-to-date indexes of all these reports, which
we might hand out. (Document distributed.)

I am sorry that I wasn't able to get this report
distributed a week or so ago. We did have two weeks'® grace on
this meeting; but I had two preliminery meetings to prepare
for and I found that we had to get out a lot of basic informa-
tion which was necessary for Mr. Thomas to complete his study,
and this extra time we were given just about took care of
that. It is a good thing we were postponed a couple of weeks
or I would have been in dire straits on the report. I Jjust

got it finished a couple of days ago and bound.

%7{/? 4
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As requested by the Commission, my phase of this study
deals entirely with the division of the direct flow or natural
flow, as we have sometimes called it, under compact operation.
Becauge of this, the report consists almost entirely of graphs.
It is very difficult, as you will see, to summarize that kind
of a finding into something that we can glance at and see the
plcture immediately.

I might say in sddition to that, that in order to
avoid an extremely bulky report, all of the daily tabulations
which were necessary to complete this graphical analysis were
left out and are being held in the logan office as basic data.
Now anyone who might be concerned with the daily tabulations of
water flows and of compact allocations for a study of their
own or any other purpose, can get those immediately from the
Logan office. It would have tsken another 65 sheets of tables
alone, in addition to this bunch of graphs, to have included
those in the report.

The manuscript portion of the report is more or less
a summary of findings as nearly as I could summarize it. It
isn't extremely long, and I believe we can read it through
together and get more out of it that ways perhaps than just
talking about it.

"This report consists essentially of an application
of the natural or direct flow provigions of the present

draft of the Bear River Compact to all land above Bear Lske.

11l



It comprises a hydrogrqphic analysis and a summary of the
effects of Compact regulation in each section of the Upper
and Central Divisions for years in which diversion regords
were collected. These records were obtained in 19hh-UT7,
1953 and 1954 in both Divisions and in addition in 1948 in
the Central Division."

Thet gives us six years of record in the Upper Divislon and

seven years of record in the Central Division which we can use

as & basis for studying direct flow allocation.

"A study of the pattern and magnitude of irrigation
season flows passing the Evanston gaging station for the
past 30 years indicates that no individual year in the
above group would constitute a good index of average sup=-
plies and diversions. Actually, several extremes are repre-
sented., For instance, in 1945 and 1947 the month of June’
was among the coldest and wettest on record. Deficient sup-
plies in 195k, especially in the Upper Division, define it
with the lower three or four years of the past .30. Conse~
quently, it would be .of little value to analyze Compact
regulation from a standpoint of an average effect during
the years of record. A better picture of compact operation
can be obtained from a study of the individual hydrographs

comprising the bulk of this report.”



And I would like to emphasize that again. I attempted several
different types of summaries to see if I could present a pic-
ture that was quickly and easlly grasped without studying each
hydrograph, but it is so complex that to see the whole thing
in sumary form is misleadling to say the least, It is a case
of looking over the hydrographs for the individual years and
the individual sections gnd seeing what happens each year. I
have attempted to summariée it as much as possible.
Now we will discuss the Upper Division first:
YA brief summary of regulation in the three mejor

sectioms of this Division would include the following:-="
I say "three major sections" although we are concerned with
four sections, one of which has wvery little significance as
far as irrigated land or diversions are concerned; that is
the Upper Utaﬁ Section, which esctually only includes the diver-
sion under the Hovarka East Fork Canal and for land on Mill
Creek. The three major sections which I am telking about
would be the Upper Wyoming Section, extending from the state
line above Evanston down to Woodruff Narrows, and ipcluding
those two diversions which divert at Woodruff Nerrows in
Wyoming, and the Francis Lee and Bear River canals which
irrigate land in both Wyoming and Utah, but principally in
Utah., And then the Lower UtahvSection which tekes from that

point down to the state line below Randolph. And the Lower

13
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Wyoming Section which actually includes the land ﬁnder the
B.Q. Dam and the Pixley Dam in the State of Wyoming, and no
more.

"1, In most years initial regulation would be in
effect for a fEW days early in May. Following high water
the principal period of regulation would start between June
25 and July 10 and extend thru the balance of the season."

I might explain when I say "regulation” here, I don't neces-
sarily mean reduction in any particular section; but the regu-
lation provisions would be in effect at that time. We will
see the difference between regulation and reduction here as
we go through the report.

"2, Initial regulation in May would have little, if
any, significance. In general, only a portion of available
water is being diverted at this time."

In extremely dry years that should be qualified. 1953 as a
year was not extremely dry but as far as the month of May was
concerned, it was a dry year. 1954 of course was a dry year
throughout the season. In those two years, the initial regula-
tion in May would be significant. But in average years and in
the other years of record, that initial regulation which
usually goes into effect the first part of May about eight or
ten days would have little significance.

"3. In average years, a relatively small reduction

in Upper Wyoming diversions would be necessary from the



15

beginning of the principal regulation periocd and extending
past the middle of July. This reduction might be estimated
near 10% of diversions for a period of two or three weeks
in years of average supplies.

k., In 1954 regulation would have been in effect
throughout the entire season except about 2 weeks in the
middle of May. During June and July the reduction in Upper
Wyoming would have averaged 29% of diversions.

5. In most years under present irrigation practices
diversions in Lower Wyoming would cease prior to the princi-
pal Compact regulation period.”

We wlll explain that as we look at the grephs a little further.
Then meybe to sumarize in a fewer words than that our direct
flow regulation in the Upper Division, we might say that in
better than average years rgduction in any sense would be rela-
tively minor; in average years we will have a reduction which
may be as much as 10% for about 2 weeks after regulation goes
into effect and prior to the middle of July; in years below
average and in dry years, the amount of reduction will range
from 10% to up to 30% in terms of total diversions in the Upper
Wyoming Section of the Upper Division.

"In order to analyze Compact operation in the Upper

Division it was necessary to compute the daily flow passing
Pixley Dam for the 1944-U47 irrigation seasons during which

the discharge was no{y gaged. This computation was made by
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cprrelation with the water passing Bear River near Randolph
gaging station minus the diversions at B.Q. and Pixley Damsa
The curve of relationship was developed from 1953 and 1954
records of Bear River below Pixley Dam. This relationship
is well defined and should result in a reliable computed
record within the limits necessary for this study."
I believe that is the only instance in which I have had to use
e computed record rather than an actual measured record in
arriving at the results of the study. In 1953 and 1954 we did
have records of the water passing Pixley Dem and by correlating
that flow with the flow passing this gaging station, minus the
diversions below, we get a curve of relationship which shows a
small amount of gain in addition to that, and we can extend it
back through the early years of diversion records and get a
usable record from it.

"Plates 1 to 12 show hydrographs of actual diversions
and corresponding Compact operation data in the four sections
comprising the Upper Division, while Table I summarizes
chronologically the seasonal quantities.”

We will go to those graphs in Jjust & moment.

"It is to be noted that in several years there is
either an increase or no effect shown in each of the three
principal sections by reason of Compact regulation. This
is due to the provision whereby section allocations are a

percentage of the total diversions plus the flow leaving



the Division. The latter quantity is the flow passing
Pixley Dem and as can be seen on plates T to 12 is rather
sizeable in meny years.

Total seasonal allowable diversions under Compact
operation, as summarized in Table I, have little significance
except in instances where reduction extends through most of
the season (Upper Wyoming, 1954). In most other years
increased allocations during August and September when the
demand is of relatively minor importance, tends to offset
reductions during the more critical portion of the regule-
tion period. ILikewise, increased allowable diversions in
a section are mede up in part by water leaving the Division.
It is physically impossible to take all of this Tlow upstream
because a part is developed in the lower end of the Division.,”

In other words, the magnitude of reduction in a section is more
important than the corresponding increase in a lower section

in studying these»graphs because the corresponding increase

is greater in nearly all cases by reason of these facts I

have mentioned. We should keep that in minq as we study
particularly the two tables that I have prepared, summary

tables, and not be misled by the large increases in lower sectioms,
except in these dry years when we have a regulation throughout
most of the season; then they show a fairly accurate picture of

the seasonal regulation.

7
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"In average and better years the physical distribution
probably limits totel utilization in the various sections.
In low years such as 1954 the flow passing Pixley was negli-
gible, indicating that total utilization was possible.”

Now you will recall under the provisions of the Compact
that we take the total diversions in Upper Utah, the total
diversions in Upper Wyoming, the total diversions in Lower
Utah, and the total diversions in Lower Wyoming, and we add
to that figure the water leaving the Divsion. Then we divide
that up by percentages to allocations in each of the sections.
We also have a provision in the Compact which states that if
eny section is not using its total allocation, that allocation
will be divided among the other sections insofar as it is

practicable.

Now we have several years during this period of diversion

in which we have considerable water leaving the Division. We
also have a situation in Lower Wyoming in which they dry up
their cenals voluntarily, usually from about the 3rd of July
to about the 10th. After they dry up, I have recomputed the
percentages to give 1t to the other three Divisions. At a
little later period this one canal in Upper Utah dries up
voluntarily. And so we end up with a percentage which adds up
to a hundred percent of the diversion between Upper Wyoming
and lower Utah. As a result that tends, particularly in Lower

Utah, to show quite large increases by reason of Compact opera-
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tion; and for fhe same year and the same time, we will see a
much smaller corresponding reduction in Upper Wyoming. The
important thing of course is to study the reduction.

In the first place we know that it is physically
impossible to take all this water back upstream. There is a
smell amount of water developed beloy the last diversion in
Uteh, the B.Q. West Side Canal. We have some return flows
from the d:i:version at B.Q. Dam getting back in, all of which
can be diverted at Pixley Dam up to the limit, of course, of
their capacity, but none of which could be taken back upstream.
We also have a large natural gain in the entire Utah Section.
Its distribution would limit how much of it could be diverted
in Utah, and of course none of it could be taken above Woodruff
Narrows. All of these things we should keep in mind as we
study the graphs and these sumary tables.

Now Table I on page 4: I have listed the actual
diversions from May lst to September 30th, the acre-feet, and
the acre-feet per acre, for each of the sections, chronologic-
ally by years of record in the Upper Division. This table has
some value, I think, just from seeing the rates of diversions,
keeping in mind that the figures in 1954 are from June lst, not
from May lst, because we didn't have diversion records.

And then over on the right side of the table I have
called it "Compact Operation", in which I show the dates of

regulation, the allowable diversions in acre~feet, and the
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acre-feet per acre. This is on & seasonal basis again except
in 1954 where it is on the four months.

Now I believe if we go to Plate 1 and briefly look
over Plates 1 to 6--incidentally on these plates, it was neces-
sary to put only two sections on each graph because having too
many lines on the graph, it would be difficult to read. So on
the first six graphs I have plotted the data for Upper Utah
and Upper Wyoming. Then on the graphs numbered from T to 12,

I have plotted the same information for Lower Utah and Lower
Wyoming plus the flow leaving the Division.

Now turning to Plate 1, the dashed line near the top,
which runs off the page during the high water, is the total
divertible flow, which is made up of the sum of all the diver-
sions plus the water leaving the Division. The solid line
below it is the actual Upper Wyoming diversions; and the small
dashed line, in this case starting on July 9th, is the Upper
Wyoming Compact allocation.

You will notice there that there was an initial
period of regulation extending from May lst to May llth in
that year, which gave Wyoming considerably more water than
they were actually diverting; and on the basis of my previous
statement that it has little significance, we know that to be
a fact because there was a large amount of water passing Pixley
Dam during that period, most of which could have been diverted

in Upper Wyoming had they wanted it. Even though the Compact



would give them that large amount in the early part of May,

it hgs very little significance. You will notice in this par-
ticular year thet the Compact allocation would give Upper
Wyoming more water than they actually diverted up to about
July 18. The allocation then crosses over and gives a smaller
amount until ebout the 28th of July, and then a larger amount
throﬁghout the season. Now this is one of the years that we
would say thatICompact regulation in Upper Wyoming has prac-
ticaily no significance. There is a very short period in
which they would have reduction.

Upper Utah is such & small amount, dgwn at the bottom
of the graph, that it is difficult to show it graphically,
because it is so small 1t does not have too much significance.
I might say in general, however, that regulation would tend
to cut that canal slightly during the regulation period in most
years.

Turning over to Plate 2, it shows the same informa-
tion for 1945, end again we have a picture that is somewhat
similer to 1944. Only in the latter part of the season, as
reflected by late leason storms in that year, we have consid-
erable more allocation than Wyoming was actuelly using or would
have used. So 1945 is another year in which there is no signi-
ficance to the regulation in Upper Wyoming.

In 1946 the picture is a little different. I made

the statement earlier that there was no individual years which

21
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would be considered a good index of average supplies in that
area. However, if we take a combination of the 1944 and 1946
years as far as supplies are concerned, we hit a fairly good
medien figure. 1946 was below average as far as supplies were
concerned. You will notice there that we do have regulation
which amounts to about 100 second-feet at times out of a total
diversion of something over 400. For the period from June
21st througﬂout most of July, throughout the balance of the
geason, the Compact allocation is actually greater than the
diversions. Now I plotted the flow passing Pixley down at the
lower part of that graph for that regulation period to show
that in those lower-than-averasge years, the flow passing Pixley
is not a greet amount and we can utilize most of the water in
the Division.

In 1947, Plate No. 4, we had another year something
like 1945 with an extremely wet June and cold; and in the past
we have nobt considered 1945 and 1947 as being representative
at all in conducting these studies. We have regulation start-
ing about July the 8th, with a reduction in Upper Wyoming com-
ing about the middle of July and extending then until about the
13th of August. So we can see that 1947 is another year in
which regulation would not have been significant at all.

In 1953 our regulation period starts July the Lth and
we have an immediate reduction in that year in the allocation

below their actusl diversions. That reduction is rather sizeable
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for the first 10 days or 2 weeks in July. And following that
period, it is of not-~too-large a quantity.

Then as we go to 1954, which in temms of supply gets
progressively worse, we see what will happen in an extremely
dry year, a year that we might consider as one of three or four
out of 30. We did not have records in May, but judging from
the supplies in thet month, there would only be about 2 weeks
during the middle part of the month that regulation would not
have been in effect. We can see here that from the lst of June
and. throughout what we might call the critical part of the irri-
gation season, through June and July, there would be consider-
able regulation in the Upper Wyoming Division. ©For the 2
months that regulation amounted to 29% of their total diver-
sions. For periods during June it is much greater than that.

Now coming back to our Table I on page 4 and teking
the years 1953 and 1954 as being much drier than average years,
you will notice in the Upper Wyoming Section they diverted 1.8
acre-feet per acre in 19535 from June lst through September 30th.
Haed we had the diversions in May that figure would have been
somewhat higher. In 1954 they diverted 1.2.

On a seasonal basig, thelr 1953 diversion would only
have been cut a tenth of an acre-foot per acre; but for the
period during July, the cut would have been, of course, consid-

erably more. And that is why I say that we should not be misled
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by seasonal averages in studying this table. There is an
instance there in which the picture is misleading. In 195k4
they would have been cut to 0.9 acre-foot per acre.

Now going down to Lower Utah for those same years,
they were able to divert 2.4 acre-feet per acre during the
season. And in the case of lower Uteh, we did have records
from the lst of May, which gives us a 5-month period for Lower
Utah. In 1954 they were cut to 0.5 acre-foot per acre from
June lst until September 30th; that would have been built up
to 0.9 acre-foot per acre under Compact operation in the 1954
year. In other words, under Compact operation, Upper Wyoming
and Lower Utsh would have received about the same duty of
water through the irrigation season.

Coming down to Lower Wyoming, let us turn over to
Plate No. 7 in which the lower Utah diversions and asllocations
and the Lower Wyoming diversions and allocations are plotted.
You will notice that Lower Wyoming diversions shut off in that
year on July the Tth, shut completely dxry. Our Compact regu-
lation went into effect in that year on July 9th. So we would
have no effect one way or the other except in this early period
in May, for 10 days in May, in Lower Wyoming.

You will notice that the Lower Utah allocation is
considerably more than their diversions throughout most of
the season; but at the same time, throughout July, there was

considerable water passing Pixley Dam, most of which could
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have been taken back upstream at least to certain canals in
the Utah Section. This would indicate then that they could
have been diverting more water in that reguletion period than
they were sctually diverting. You will notice their tendency
is similar to the Lower Wyoming tendency to decrease their
diversions rapidly following the lst of July.

Plate No. 8 is the same picture for 1945, in which
the results are practically the same. Compact operation would
not have affected the lower Wyoming Section at all; it would
have tended to increase‘Lower Utah diversions throughout the
entire season.

Plate No. 9 shows the same information for 1946.
Here by reason of regulation going into effect as early as
June 21, we do have a Compact allocation in the Lower Wyoming
Section. In this case you will notice that the flow passing
Pixley is relatively small throughout most of the season, and
you will recall that in 1946 Upper Wyoming was reduced a fairly
large amount. So in a year like 1946, the Lower Utah alloca-
tion would have mﬁch more signifiﬁance than in the previous
year we have discussed.

Plate No. 10 shows the information for 1947, which
is similar to 1945 again.

Plate No. 11 is for 19535. Here again Lower Wyoming
would have some Compact allocation from July 4th to July 15th.

It is doubtful under their irrigation practice where they were
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cutting down voluntarily through thet period, that they would
have used the entire amount, but it does show a rather sizeable
increase for them for that short period: The Lower Uteh alloca-~
tion again is much larger than their diversion throughout most
of the irrigation season.

Then on Plate 12 we have the picture for 1954, our
dry year. This is the same graph which we discussed at the last
Commission meeting, showing the Lower Utah allocations and their
diversions, and the Lower Wyoming diversions and allocations.
You will notice here that Lower Wyoming did not shut dry here
in July but continued some diversion throughout the season.

This may be indicative of what they would do in dry years, that
they would not follow their pattern of average years.

Iower Utah's Compact allocation, of course, is greater
than their diversions for all but a couple of days throughout
the entire irrigation season. It would be in the neighborhood
of about 30% increase through the two months, and a considerably
greater incfease than that through the month of June.

Now if we save our consideration on these next plates
until we get to the Central Division, I believe we will go
right on down through the Central Division. On pége 5:

"l. Regulation would have begun in most years early

in July following the high water period."
We don't have in the Central Division as much of that initial
regulation the first few days in May as we do in the Upper

Division.
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">, In three years (1948, 1953, 1954) of the seven-
year period of record, Wyoming diversions woﬁld have been
reduced from the beginning of the regulation period through-
out most of the irrigation season. The extent of these
reductions is as follows: . ."

In 1948 the total reduction in Wyoming--and I Vill interrupt
here to point out the sections in the Cehtral Division again.
We havtj the Wyoming Section, which is land below Pixley Dam
to Border, including -Smiths Fork. We have the Idsho Section,
which is the land from Border down to Stewart Dam. There are
two stgtes involved in the Central Division. The reduction
would be in the qpper Section.

In 1948 we would have had a total reduction in that
section of 6,000 acre-feet, which would amount to 0.35 acre-
foot per acre. In 1953 we would have had 4600 acre-feet,
amounting to 0.26 acre-foot per acre, plus or minus an unde-
termined amount in Mey. Without diversion records we don't
know what their allocation would have been in May. It is
likely that this reduction figure would have been increased
somewhat for the month of May. And then in 1954 we have a
total reduction of 27,000 acre-feet, which amounts to 1;56
acre~-feet per acre.

While we are on that table, we turn over to page 6,
our summary table in the Central Division, and we can look at

that 1954 dry year for just a moment. You will notice that
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Wyoming diverted 84,000 acre-feet from June the lst to September
%0th, or a total of 4.9 acre-feet per acre. After reduction
under the Compact they would have hed 3.3 acre-feet per acre in
those 4 months in 1954. If we estimated a f;gure for May,
that 3.3 acre-feet per acie would be increased. to perhaps b
under Compact operation.

Idsho in ;he same year diverted 3.1 acre-feet per
acre. Incidentally, this is for the full five months in Idaho
because we did have diversion records there. Their allowable
diversions would have been 4.3 acre-feet per acré in that same
year. In that particular year, the allowable diversions in
Idsho are quite comparable to the reduction in Wyomlng because
there would be very little water leaving the Division.

Coming back to page 5 again:

"Regulation in Wyoming would have been relatively

minor in the remaining four years of the period."
I should qualify that to say, “on a seasonal basis," because
in 1946 for a period of about one month,vfrom June é?th to
July 27th, regulation in Wyoming would have ambunted to about
6% of their total diversions. Under Compact operation, that
would have been built up later in the season to such an extent
that on a seasonal basis there was no significant reduction.
But during the important month of July in 1946, there would
have been about &% reduction in total diversions.

"3, In each year of record both Sections in the

Centrsal Division have been initially restricted at the

beginning of regulation to & maximum diversion rate of



one second-foot to 50 acres, which represents a reduction below
percentage allocations. This initial allocation, usually in
effect one or two weeks, is less than Wyoming diversions and
greater than Idsho diversiohs in each year."
We will get a picture of that a little better as we look at the
graphs‘in Just a moment.

"4, Following high water the flow at Border drops
below 400 second-feet in all 'years at ah eérlier date than
the total divertible flow drops to 810 second-feet. The
average period bdtween these dates 1s 15 days."

You will recall that in our tentative draft; regulation goes
into effect in the Central Division vwhen either the flow at
Border drops below 400 second-feet or the total divertible
flow drops to 810 second-feet. In all the yéars of record the
400 second-feet criteria comes first; and in a dry year such
as 1954, that is as much as 4O days earlier.

"Table IT summarizes diversion and Compact operation
data for the Central Division. Hydrographs for this Divi-
sion are shown on plates 13 to 26. As in the Upper Division,
large increases in allowable diversions have very little
significance in most years because of relatively large flows
leaving the Division. From this consideration, the magnitude
of reduction in Wyoming is of greater importance than the
much larger corresponding increase in Idaho. An exception
is 1954 when the reduction and increase in the two sections
are nearly equal due to decreased flow leaving the Division

and a long period of regulation under the 1:50 limitation.
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A study of supplies to the Central Division from June 15

to August 1 for the past 13 years (1942-54) indicates that 1945

and 1947 are above average, 1946, 1948 and 1954 below average,

and 1.91Ll+ and 1953 fairly well define average supplies for the

sii-Week period."”

This is not on a seasonal basis but on a period basis that we can say
194k and 1953 are falrly near average.

. Now let us turn over to the grephs covering that Central
Division, which start with Plate No. 13. Here again as in the Upper
Division, I found I had to prepare a graph for the Wyoming Section and
another graph for the Idsho Section to keep from running too many
lines into each other. . So the first 7 graphs deal with the Wyoming
Section of the Central Division and the last T graphs deal with the
Idsho Section of the Central Division.

In 19%% you notice regulation goes into effect July
14th and extends throughout the season. For a period of about 10
days there we have reduction which amounts to about 10% of their
total diversion; and then agein in the period following the middle
of August and throughout September, there is some reduction. But
generally speaking, we would say that the 1944 year does not show
an appreciable reduction in Wyoming in Central Division.

In 1945 on Plate 14 we have a picture again which is
comparable to the Upper Division, in which the late season storms
in August and September increased the supplies, increased the flow .

leaving the Division, and would give Wyoming a much greater allocation
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than she was actually using at that time. Again we have a very short
period initially in which Wyoming is reduced under the 1:50 limitation.
You recall that the draft of Compact states that whenever the flow at
Border is below LOO second-feet, no diversion shall exceed one second-
foot to 50 acres. Now on a section basis, that tends to 1limit initially
the diversions in Wyoming, and alse ln Idasho, as we will see later.

In Plate 15, the picture for 1946 shows that we do have some
reduction in Wyoming for about one month. I roughly computed that
amount of reduction this morning for the period and it amounts to &
of their diversions for the 30-day period. Following that, the Compact
allocation actually increases thelr diversions and has little significance
throughout the remainder of the irrigation season.

In 1947, again the picture is similar to 1945. The Compact
regulation has practically no significance in the Centrsl Division.

In 1948, which is the year that we have s total reduction
in Wyoming emounting to 6,000 acre-feet, you will notice that the
1:50 limitation takes over at the beginning of the regulation period
again, and extends through July 15th. Throughout the balance of the
season, there would be some reduction for all but a very few days.

1948 is below aversge in-the Central Division as far as supplies are
concerned.

In 1953 we have a picture that is somewhat comparable to
1948, in which there is a sizeable reduction for two or three weeks
under the 1:50 limitation, and then very little effect for the next
three or four weeks, and some reduction later in the season again.

In that year we had a total seasonal reduction of, I beligve it is,

4500 acre-feet from the time of the May regulation period.
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Then Plate No. 19 gives us the 1954 picture under a dry
season in which the 1:50 limitation would be in effect for about 36
days, leveling off the diversions at that point, and the reduction
continuing throughout the rest of the irrigation season.

Plate 20 shows the same information, coming back to 194k
again, for the Idaho Section; and in addition to that I have plotted
the flow leaving the Division, which is the sum of the flow passing
Stewart Dam and the flow in the Rainbow Canal. You will notice
during the early part of the regulation pericd in that year, that
Idsho receives quite an increase from her actual diversions, but at
the same time there were qulte sizeable flows leaving the Division.
They gradually got smaller throughout the year.

In 1945 the picture again reflects the results of late
season storms. The flow leaving the Division was very large compara-
tively speaking in Augustland September, with a corresponding large
increase in Compact allocation to Idaho.

In 1946 you will notice that the 1:50 limitation also takes
effect in Tdaho, which tends to reduce them from what the Compact
allocation would have been otherwise, but is still above their actuel
diversions inveach year; Here again in a year that is a little more
average, our flow leaving the Division cuts down rapidly following
high water and remalns somewhat lower throughout the season.

In 1947 we get an unbalanced picture again due to seasonal
storms which were very unusual.

In 1948 our picture is similar to 1946 again inasmuch as the

flov leaving the Division i1s not nearly as great, and of course Idsho
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would stand to benefit by the reduction that took place in Wyoming in
that year.

The same thing would be true in 1953 in which their Compact
allocation from the beginning of the regulation period is well above
their actual diversions.

In 1954, Plate No. 26, the flow leaving the Division is
relatively minor throughout the entire season. The 1:50 limitation
agaln, as in Wyoming, would set the limit of Compact allocations
tpmughout the entire month of June and the first 5 days of July.

Byt throughout the entire season, the Idaho Section of the Central
Division would recelve a great deal of bhenefit under Compact operstion.

Now that is a brief picture of the graphical enalysis of the
direct flow provisions of Compact operation. It is n;Jt a picture that
we can look at immediately, as I mentioned earlier in the discussion,
and say, "Well this will happen,” or "This will happen,” on any
particular years, because the years are radically different. But by
choosing years that are somewhere near the sverage and examining the
graphs for those particular years, I believe we can get a fairly good
plcture of Compact regulation in these two Divisions.

‘ | That is &ll I have, I think, Mr. Chaiman. If you have some
questions I will be glad to try to answer them.

THE CHATRMAN: Would the Commission like to question Mr. Jibson
now, or do you want to adjourn for lunch?

COM. BISHOP: Mr., Cheirmen, I think it is a good time for us to
adjourn and sort of have a little caucus with each one of our groups. I

move we adjourn until 1:30. We will try to get back at that time.
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THE CHAIRMAN: You have heard Mr. Bishop's motion. Is there a
second?

COM. CLYDE: I will second it.

THE CHAIRMAN: It has been moved and seconded we recess until
1:30. (Thereupon a vote was taken and Com.Bishop's motion carried
unanimously.)

(11:57 a.m. ILuncheon Recess.)

(1:35 p.m. Commission reconvened. All Commissioners present. )

THE CHAIRMAN: In sterting the discussion on Mr. Jibson's report,
there are two kinds of questionings. One‘might be on details on the
graphs that is of interest to some particular person; and I am sure that
Mr. Jibson would be glad in between times today and tomorrow to go over
a lot of those details on the side with anyone, where there are just one
or two persons interested. The other questlons then we could go ahead
with that pertain to the Compact and everyone here. I Jjust throw that
out as a suggestion before we start with Mr. Jibson.

Does someone on the Commission have questions?

COM. CLYDE: Mr. Chairmen, there is one question I would like
to ask him, maybe he can answer it rather quickly, and that is: What
would be the effect on this analysis he has made if the regulation was
begun when the divertible flow was 2,000 second-feet instead of 12507

MR. JIBSON: Mr. Clyde, I have worked up a little information
on that. I don't have enough copies to distribute to everyone here; I

do have enough to distribute I think to the Utah and Wyoming groups
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perhaps. That question came up in the last meeting, and do you have your
copy here that I gave you at one time of this information?

COM. CLYDE: We have it right here.

(Document is distributed.)

THE CHAIRMAN: Do you have one for the Idaho group?

MR. JIBSON: We can give them one. I don't have enough for
everyone.

COM. BISHOP: Mr. Chairmen, before we start this discussion of
this divertible flow situation, I would like to state that the Wyoming
group caucused during the lunch hour and we have some ideas about con-
slderation of the storage phase. We have delegated Mr. Person to repre-
sent Wyoming so we won't have a lot of conflicting ideas coming up for
the record. And I would like, before we go on with this--we might save
a lot of time--to have Mr. Person make a statement at this time.

MR. MERRILL: Wouldn't that come up better after Mr. Thomas
has made his report?

COM. BISHOP: It is all right to make the report but before we
go into a discussion of it, I would like to have Mr. Person make a
statement.

MR. PERSON: First, it is very short, so it won't take any
time. We certainly want to compliment Mr. Jibson on & very excellent
report. It shows what the Compact as written would do in the various
sections. One thing, we did have a feeling, without arriving at any
definite conclusions, that we shouldn 't start regulation really before

the irrigation season. That is, those small regulations hefore
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the peak flows would just cost money and probably wouldn't make anyone
any money. I think you will agree with that.

COM. BISHOP: That is right.

MR. PERSON: But that is a detail we can discuss later.

- MR. 3IBSON: I think our discussion here might clarify that
a little too; it is related.

The question came up at the last meeting as to why we used in
the Upper division a figure of 1250 cfs when that is actually about
1:69 as & starting point for regulation instead of the 1:50 basis, which
would give us 1720 cfs, the same as we had used in the Central Division.
The 810 cfs divertible flow is based on a 1:50.

So in between meetings, I went back to the years of diversion
record and worked up this short table to show just what difference it
would have made had we started regulation when the total divertible
flow got to 1720 cfs in the Upper Division rather than 1250. In that
table I have recorded each year the dates at which the divertible flow

wa8 between 1720 and 1250, I have shown the divertible flow and shown
the rate of diversion on & Section basis for each of the Sections in the
Upper Division, and then I have shown the flow passing Pixley for the
same time.

I still have a few more of these if you want them, I wasn't
sure we would be called upon for this information today and I didn't
make enough copies. (Additional copies distributed.)

Before we summarize what might be said was a finding on these,

let us look at the tables. You will notice in 194l there is a period
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from May 11 to 13, and agein May 24 and 25, and then agasin four days
in July when the divertible flow would have been in that range. During
that time the Upper Utah Section, which is just the one canal, the
Hovarke Canal, was diverting at a rate of 1:20 and 1:22, and so on. The
Upper Wyoming rate was varying from 190 acres per second-foot down to
about 70 in that period. Lower Utah's varied from 88 down to about 49.
Iower Wyoming's, from the maximum--well, that is when they start to cut
down, that 1100; but theirs was in the range of about a hundred, they
were above 1:50 in other words. But at the same time, the flow passing
Pixley Dam was about 40O second-feet throughout nearly all that period.

Now we know there is 15 or 20 second-feet passing Pixley Dam
that can't be taken up except right at the Dam itself a:r’rg:-Pixley Canal.
But when you get up in the neighborhood of 100, 200, or 300 second-feet
passing Pixley Dam, that 1s an indication that there is quite a lot of
water in the entire channel coming down. And the point I am meking is
that even though these diversions were low on an acreage basis, second-
foot per acreage, there was sufficient water passing Pixley at the time
that they could have been much higher had they wanted the water. That
is one point.

The other point is that these periods primarily occur before
the spring flush, early in May, again in line wi‘tl/q the point Dean Person
brought up.

In 1945, you see that period is quite extensive in May and in

June, and there are-guite a few days in July. We did get down to a
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rather low figure at Pixley Dam for 8 or 10 days in June and the latter
part of May. Regulation at that time under a higher divertible flow
would certainly have been significant for those few days. But in
general for that year, the flow was quite large passing Pixley.

In 1946 again we have quite a period in May and a shorter
period in June, and again for the most part we have fairly large flow
at Pixley Dam. Even though their acreage rates here are still above
1:50, the actual rate of diversion is less than 1:50; the relative
acresges are higher.

The same picture is true in 1947; we have extremely
high flows passing Pixley.

In 1953 we have only a short period that we have recoxrd on,
the latter part of June, and in July. We don't have diversion records
in May, and the extent of that period in May is not known.

In 1954 from the start of our diversion record collection,
they would have been under reguletion; so I have no basils to say how
much this effect might be in May, 1954.

Now from that I have summarized just a few points, not for
the purpose of making a statement as to whether it should be or
shouldn't be, but to help you people decide whether o not that figure
should be changed. I have stated:

"l. The divertible flow will be between 1250 cfs (1:69) and

1720 cfs (1:50) for longer periods prior to high water (May)

than following high water.
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2. In average years during this early period there is
considerable water passing Pixley indicating that sections
are not as yet diverting most of the available supplies.
%, During years of diversion records (l9hh—h7f 1953,5k)
diversions in Upper Wyoming and Lower Utah equal or exceed
1:50 for about one week to 10 days. This period was somewhat
longer in 1953 "
Now in our study of the graphs this morning you noticed--
I didn't go into that in as much detail perhaps as I should--but I
have shown on each graph an arrow where 1:50 lies for section. And
if we will go back to the first--well, let us just take the first
group of graphs in order here, take Plate 1 for instance. You
see I have a total divertible flow there, 1:50, at 850 second-feet;
and the Upper Wyoming diversions only reached that point about three
days in that year. Thd next plate, you see it reached it for about
7 or 8 days.
THE CHAIRMAN: Will the record show which plate you
mean?
MR. JIBSON: We are going right through, Plate 2.
And now Plate No. 3 shows Jjust about a week at which that 1:50
rate was exceeded.
COM. CLYDE: That is a week above 8007

MR. JIBSON: A week above 850 second-feet, which is a

1150 rate. There in only sboul & week wnen thelr actual



diversions exceeded that amount. 1953 was a little exceptional;
there it was above that amount when we started collecting diver-
sion records. We have sbout a week of records in which it was
above, and it was above that for a few days before that, no
doubt. In 1954, of course, it never got up to 1:50 at all.

Now coming down to Utah and Plate No. 7. 1:50 is
right at 700 second-feet. I have those exact figures and I
will give them to you if you want to write them down. Suffice
it to say here, it is right near 700 second-feet. Lower Utah
diversions got up above that for 10 days or 2 weeks in the
early part of June and then just & very brief period the latter
part of June.

Plate No. 8, 1945, shows almost the same picture.
There were two short periods in which their rates of diversion
on a Section basis reached that rate. 1946, Plate No. 9, it
only shows a éouple of days. Plate No. 10 only shows 4 or 5
days. Plate No. 11, as in Upper Wyoming, they were diverting
heavy when they finally got the water in 1953. I believe one
reason for that was the fact that we had such an extremely dry
May that their diversions were unusually heavy during the
flush, more so than in other years; but they were above it for
the biggest part of the month of June in the year 1953. 1954,

of course they never got anywhere near it.
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8o that is the basis of the third statement which I
just completed here, that diversions in Upper Wyoming and Lower
Utah equal or exceed 1:50 for about one week to 10 days on an
average basis  And then my fourth point that I made just from
studying the table:

"In l95h divertible flow was below 1250 during period
of diversion records (June 1 - Sept. 30) 1In May supplies
would indicate that divertible flow would have been between
1250 and 1720 for most of the month."

Now we have one of those situations there during the
month of May, 1954, in which as near as I can tell from the
supplies, it would have been hovering in between the 1720 and
1250 most of the month; and of course in a year like 1954 it
is very significant as to whether regulation would start at
1250 or 1720.

But to sum it up briefly, in the other years, it
has very little significance in average years. And it will
have this effect also, 1% will start regulation, you will notice
here, immediately following your peak. Your peak diversions
come here (indicating on graph), and just a few days later you

are under regulation in the Upper Division if it was raised to
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1720, It slmost has the effect of starting regulation right when
you are at the peak of diverting.

THE CHATIRMAN: Does that give you the information you
asked for?

COM, CLYDE: Yes.

COM. COOPER: And that ls always the case, is it Mr.
Jibson, every year?

MR. JIBSON: No, I would say in average years that is
the case. As I mentioned, in 1953 and 1954 it would have been
to their advantage to have had the higher rate. And particu-
larly in 1954, since there was not much of a peak diversion
rate, why it would have had the advantage to the people in Utah
of the Upper Division of putting regulation into effect for
most of the month of May; whereas, under present conditions
there were two or three weeks in May, probably two weeks, that
wouldn't have been under regulstion.

COM. CLYDE: Mr. Chairman--in effect then, Mr. Jibson,
the 1:50 diversion would start reguletion off sooner, but it
would not be used in most of the years.

MR. JIBSON: That is the analysis that I would make
of it, yes.

THE CHAIRMAN: Is that all, Mr. Clyde?

COM. CLYDE: Yes, thank you.
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MR. IORNS: I would like to call your attention to
what is entailed here as far as river administration is con-
cerned when you pick a divertible flow as the basis on which
you will designate the time at which regulation will begin.

In order to determine divertible flow you have to have a daily
discharge record of all the canals; and consequently, it is
going to require there a continuous record collection of all
canals on the river system.

If there could be some figure picked out, critical
flow at say Woodruff Narrows or at Pixley, at which you would
say, when the flow at this point on the river system drops to
less than a certsin figure, why then regulation would automat-
ically go into effect on a certain basis, you would have an
indicator then that would save you a tremendous amount of
expense 1n river administration. For instance, at the 1250
here, if 1250 is written in the Compact, from the day the irri-
gation season first begins, whenever the total divertible flow
is less than 1250, although it mey be in the first part of May
when the weather is cold and even snow is on the ground, why
you have to put the river under regulation.

I have an unpublished work I prepared on the basis

of earlier records, correlation curves in which I related the




flow at several points to the total divertible flow in the
various river reaches. As I recall, those correlation curves
I got, by using the period of time following the peak runoff,

I was able to produce good correlation curves. In other words,
it was kind of a recession curve, is what it really was, based
either on the flow at the Utah-Wyoming State Line way up at
the headwaters, or on Woodruff Narrows. On either one of them
it gave me about the same results.

However, these correlation curves were not the same
for each year. They would be roughly parallel, but they didn't
coincide, and they made quite a lititle difference in what would
be, you might say, if we were going to say what is the critical
flow that should be selected for Woodruff Narrows from year to
year. On the basis of what records we had, there was quite a
little variation in there.

I would be in hopes that this Compact could be written
in such a way there that the river master, based on knowledge
that he would have on conditions in the river system, on surplus
flows passing Pixley, on the indication that a critical period
is approaching ar that the flow will be critical all summer long--

that he would be able to determine when regulation should begin.



b5

I don't know just myself how to write it into the Compact; but
I think it would certainly save & lot in administration of the
river if some practical consideration were given to that, and
a practicable, workable, critical flow designated at which
time we would start collecting records all throughout the river
systen.

MR. PERSON: Don't you think that probably could be
worked out? At least we could set a flow at, say, Pixley.

When the total divertible flow becomes about 1250--

MR, IORNS: I think the thing is, the river master
after a few years of operatio; would be able to determine that,
because it is going to make a different balance in the sections
of the river in which water is going to be epplied. And I
don't think we can determine it on the basis of figures now
because we have too much of an unequal distr;bution. After we
put it into operation we will have more of an equal distribu-
tion, and on the hasis of that he will be able to determine
that.

But I think you should include some language in your
Compact for the river administration--whatever organization is

set up--some more practical ways of determining when regulation



L6

should begin rather then to say that we have to collect records
continuously in order to determine whenever it is below 1250.

MR. SMITH: Would it be a good idea to say it would
begin when the river master determines in his discretion, or
when ordered so to do by the Board, and not specify a certain
date?

MR. TORNS: We tried some practical things in it.

I think one of the early things that Mr. Skeen suggested, and
we had it in earlier drafts of the Compact, when a downstream
water user in this particular river section was deprived of
water to which he ﬁés Justly entitled, or something like that,
then he requested that the regulation begin. I think that is
a good way to solve this at the time. There are a lot of years
when the flow will drop below 1250 and I know it would be of
no value at all to start this strict regulation of the river
because every body is all wet up and their crops are ready to
cut and so forth.

MR. SMITH: That could be worked out some way.

MR. IORNS: If some additional consideration is given
to proper language in the Compact, that that can be taken care
of without requiring canmtinuous discharge records on all canals
beglnning the lst of May, because that is a tremendous and
costly Jjob.

THE CHAIRMAN: I would like to ask Utah and Wyoming,

isn't that a subject which the two states can cover in a



caucus, or separately? Doesn't that pertain to the two of you?

COM. CLYDE: I think that can be handled there. The
problem is to get some practical means that we can work on.

THE CHAIRMAN: As I understand it from what you
said, you will not be able to put that figure in now, so you
prdbably would work for language that permits adopting it later
on.

MR. IORNS: I am satisfied the river administrator,
after he has had a few years' experience, can select critical
flows at, say, Woodruff Narrows, that wouldn't be right on
the nose, you might say.

COM. CLYDE: I think you could probably write into
the Compact a provision for total divertible flow, and that
is certainly fixed, and then as the Commissioner acquires
experience he could convert that into some flow at some point
that would do the thing you have in mind.

MR. IORNS: I think instead of saying, "beginning at
1250" of "or by some equivalent method thet would give the same
result" or something like that so far as division between the
states and regulation of the river is concerned. I don‘t know
what language you should use.

MR, JOHNSON: I think it was my idea at the last
meeting that we begin regulation at a higher figure. I happen
to be in the lower part of the Lower Utah Divislon. And just
into Wyoming, crossing the Line there, the water in May even,

there were 2,000 divertible feet in the river. If there had
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been management then I would have had some water. And if
you get it so low a figure as 1250 for that low river system,
you just es welJ. forget it and don't have any figure at all,
because it wouldnf,jb ‘be humanly possible to get any water down
to the lower part. So I favor a figure as high as 2,000, as
I said before. I am sure I would have one hay stack instead
of not any if we used such a figure this year.

MR. IORNS: Lawrence, do you think it would be alright
to set a figure of, say, 1250--when the river d&rops below &
certain point, say a divertible of 1250, or when requested in
writing by an injured water user in the Division, something
like that?

MR. JOHNSON: Wasn't that figure just brought out of
the air, that 12507 Why use it at all?

MR. IORNS: The figure was brought out as kind of g~-
it is kind of a compromise figure--it isn't setting it too high--
at which we will begin regulation on the river when you are
still wasting 500 or a thousand second-feet past Pixley Dam.

In other words, I think the thing we need here is,
when you want regulation on the river is when you need regula-
tion. Now to teke any figure and say that is it, I don't know;
it might be too low or it might be too high. Your 2,000 might
be too high; it might require regulation clear throughout the
sumer from the lst of May on.

I rather like this, that it is when one of the down-

stream water users becomes short, the river master or adminis~
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trator wpuld put regulation into effect, on written notice.

MR. PERSON: I tWink this ié a problem between Utah
and Wyoming and suggest we proceed with the agenda.

THE CHATRMAN: That %8 what I asked a while ago.
Isn't this something that Utah and Wyoming should settle before
the end of our session? Is that agreeable with both Utah and
Wyoming?

COM. CLYDE: That is agreeable with Utah.

THE CHAIRMAN: We will pass that up. Are there other
questions on Mr. Jibson's report?

COM. COOPER: I Just have one question, Mr. Chalrman:
This report that you gave, as I understand it, Just simply shows
the actual application of the years that are indicated here in
your report?

MR. JIBSON: That is correct. It shows the actusl
application of the Compact as it applies to direct flow division
for the years that we have records;

COM,., COOPER: It doesn't have any effect on priorities
or any other thing, Just--

MR. JIBSON: We just attempted to show what effect
it has on past diversion practices.

COM. COOPER: That is all the questions I have,
unless these other men have some questions. Do any of you have
any questions? (No response).

THE CHAIRMAN: Mr. Bishop had a question here.

COM. BISHOP: T would like to have Mr. Person make



a statement that we thought should be maede at this time. It
might save a lot of time in arguing about it.

MR. PERSON: It is already in the record. It has
been made and it is in the record.

MR. MERRILL: What is it?

MR. PERSON: That it is a very fine report and we
question the point of starting regulestion before the irrigation
season starts, which the Compact does under the 1250 or 1720.

COM. BISHOP: 7You wanted to make a statement about
this storage that should be taken up before the diversions--

MR. PERSON: There are some details that have us a
little concerned, but before we discuss those now, I think we
should get to the storage problem.

THE CHAIRMAN: You mean for Mr.Thomas to go ahead
on the storage and you come to your questions later?

MR. PERSON: Yes.

COM. BISHOP: The proper allocation of storage might
moke some difference in our idea on, for instance, just how and
why Upper Wyoming should be regulated when they are only get-
ting 2.1 acre-feet perlacre, and they are regulated down to
2.07, or 0.03 of an acre-foot, in order to make Upper Utah
get 3.5 acre-feet per acre. There are several of those things
which ought to be considered, as far as it is equitable to do
those things, and even sensible as far as I am concerned. But
if we get the storage up there to help take care of these

people, it might make some differences in our ideas.
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PHE CHAIRMAN: If there are no further questions we

will call on Mr. Thomas. Do you have further questions?

COM. COOPER: We haven't any questions. I would favor

Mr. Thomas presenting his report now.

THE CHAIRMAN: Is that all right with Utah?

COM, CLYDE: Yes.

THE CHAIRMAN: Mr. Thomas.

(Copies of report are distributed.)

MR. THOMAS: This is Report No. 29. It consists of

a brief report on the estimated effects of additional storage
development in the Bear River Basin upstream from Stewart Dam.
Essentially in going through the report I will stick to the
written material. I will make a few explanations as I go;

Mr. Chairmen, will you want Mrs. Crowder to teke those down?

THE CHAIRMAN: Yes, she can take any added explana-

tions as you go along I think, the same as she did for Mr.
Jibson.

MR. THOMAS: If you will turn to page 1:

"At the last Bear River Compact Commission meeting
on September 28-29, 1954, the Commission requested the
Buresu of Reclamation to study the effects of additional
water storage upstream from Stewart Dam as based upon three

hypothetical guantities of storage that might be allowed,
as & maximum, in any one year. The three storage quanti-
ties specified were 20,000 acre-feet, 30,000 acre-feet, and

40,000 acre-feet. The study has been made, and the vesults
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are given in this report.

This report gives the estimated effects of additional
upstream storage (upstream from Bear Lake) upon water uses
both above Bear Lake and below Bear Lake. The information
is glven in summary form in tables and graphs. The detailed
calculations and reservoir operation studies upon which the
sumary tables and graphs are based are in the files of the
Bureau of Reclamstion. These may be examined by the Compact
Commissioners or other interested persons.

Studies of Storage Above Stewart Dam

The potential storage sites upstream from Bear Lake,
including those on tributaries, are rather numerocus. Conse-
quently, a large number of storage combinations would be
possible, particularly within the larger storage allowances
that were specified."

That is, the 30,000 or 40,000 acre-feet.

"It is doubtful that any of the verious storage sites
have been studied in sufficient detail to establish with
accuracy the economic limit of development for each."

I know the Bureau hasn't studied the sites in that detail and
it seems unlikely that any other agency or person has either.

"Certainly, all of the sites have not been studied
sufficiently to determine the best combination of sites that
could be developed, including a selection of the reservoirs
and their individual capacities that would comprise the

best over-all development.



Within the short time that has elgpsed since the last
meeting no attempt has been made to study in detail any
individual storage sites, or to arrive at any conclusions
concerning the best combination of sites. It has been
deemed practicable, instead, for the purposes specified by
the Commission, to group the sites into two main categories,
and thus %o simplify the studies without introducing any
substantial error in estimating the effects of additional
storage sbove Stewart Dam. Such grouping probably minimizes
the over-all margin of error to the extent that errors on
individual sites are offset or averaged out hy errors on
other sites within the group.

The first reservoir group, or Group l, includes the
Woodruff Narrows site on the Bear River main stem and also
includes any combination of sites on tributary streams up-
stream from Woodruff N‘arroirs° This grouping is appropriate
because of the avallability of the Woodruff Narrows stream
flow record for determining the cormbined water supplies
storable &t Woodruff Narrows and the upstream tributary
sites. Different combinstions of Woodruff Narrows storage
and the various upstream tributary developments probably
would have no appreciable effect on the over-all storage
supply for the group.

The other group, Group 2, includes storage sites on
tributary streams downstream from Woodruff Narrows. These

sites are on Woodruff Creek, Big Creek,Randolph Creek, and




Twin Creek. Storage sites exist on some of the other tribu-
taries below Woodruff Narrows, but these were excluded from
the study because previous Compact studies by the Geological
Survey lndicate that there are no requirements for supple-
mental water in the areas under these sites. Stream flow
records either are not available or are insufficient to per-
mit accurate determinations of storable flows at most of

the Grouple sites. A fairly good stream flow record, how-
ever, is available for:the largest site (Woodruff Creek) and
since the other sites are small the storage operation
studies of the Group 2 reservoirs probaebly are not greatly
in error.

In meking the storage studies for the three differ-
ent storage allowances, the same rules of operation were
applied to each group of reservoirs. In the three studies
the maximum inflows to storage permitted in any one year
were 20,000 acre-feet, 30,000 acre-feet, and 40,000 acre-
feet for both groups of reservoirs. All studies were based
on stream flows for the 1924-1954 period. In instances when
findings for the 1924-1948 period appeared desirable, such
findings were extracted from the 1924-1948 portions of the
1924-195k studies.

In accordance with Article V of the July 8, 1954,
draft of compact, storage operations were not permitted to
interfere with direct flow rights or existing storage rights

above Stewart Dam. Inasmuch as storage operations of existing
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reservoirs are reflected in the stream flow records used in
the studies, interference with existing storage rights was
automatically eliminated. It was assumed for the October 1-
April 30 nonirrigation season that additional storage would
not interfere with direct flow rights above Stewart Dam,
During the May l-September 30 irrigation season, storage
was permitted only to extent of flows in excess of 700
second~feet as measured in Bear River at the Border gaging
station.

-Technically, this 700 second-foot flow limitation at
Border is not a direct indication of the upstream flows
that could be stored without interfering with existing direct
flow rights. According to previous studies of Mr. Yorns
and Mr. Jibson, however, it can be used generally without
inducing appreciable error. As in previous reports by Mr.
Jorns, Mr. Jibson, and the Engineering Committee of the
Compact Commission, the 700 second-foot limitation was used
in the studies forming a basis for this report, in order
to avoid a very large amount of detailed streamflow and
diversion calculetions on a daily basis.

Releases from storage were made in accordance with
supplemental storage requirements of irrigated lands above
Stewart Dam, as estimated by Mr. Jibson."

I would like to say that Mr. Jibson worked hard and did a good

Job in gethlog those estimaté&lto us in time so that we could

finish the studies and also the report in time for this meeting.
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"Mr. Jibson's estimates of the supplemental storage
requirements were for the May l-July 15 period and were
based on water regulastion (direct flows) as provided by the
July 8, 195k, draft of compact, rather than on past river
operations. In the form furnished by Mr. Jibson, the esti-
mated supplemental requirements represent the requirements
as measured at the storage site, rather than the aggregate
supplemental requirements as measured at the points of
diversion of the various canals. The difference between the
aggregate supplemental requirements and the supplemental
requirement at the storage site would be that portion of
return flow that could be recovered from a release from
storage and be reused within the area participating in the
storage development. The supplemental requirements on
storage, as estimated by Mr. Jibson, are as follows:. ."

The table shows the estimates of the supplemental
requirements on storage for the 1924-1954 period. It consists
of two parts. The first column following the water year column,
which is "Storage on main stem and tributaries above Woodruff

Narrows,"

corresponds to the Group 1 reservoirs as I defined
previously. The next column, "Storage on tributaries below
Woodruff Narrows," corresponds to the Group 2 reservoirs. And
then of course the total. I won't bother to read this table.

I will just point out that the high requirements for both groups

of reservoirs came in the year 193k, and the low came in the

year 1950. If you will turn to the next pagg then:
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"In addition to the provisions of the July 8, 195k,
draft of compact, one other factor could influence the effects
of additional storage above Stewart Dam. This is the reser-
voir capacities that might be developed for holdover storage.
The compact draft includes no restrictions on reservoir
capacities. The estimated supplemental requirements on
storage vary considerably from year to year. In some years
the estimated supplemental requirements are substantially
less than the quantity of water available for storage, even
under a storage ellowance as low as 20,000 acre-feet."

For example, the year 1950. In that year the supplemental
requirements were estimated at only 1200 acre-feet.

"In years when the supplemental requirements would
not be sufficient to require release of all water in storage,
some storage could be held over for use during the following
year or yesrs when the supplementsl requirements would be
greater than the annual storage allowance, gssuming of course
that holdover capacity (capacity in excess of the annual
storage allowance) would be provided. Since the average
annual storage and use of water would be greater with hold=-
over storage than without, and since the compact draft
included no restrictions on holdover storage capacity, it
was necessary to select capacities for the two groups of
reservoirs before proceeding with the storage operation
studies.

As a guide for selection of reservoir capacities for
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use in the storage studies, the reservoir yields (within
the estimsted supplemental requirements) for each reservoir
group were compared with the reservoir capacities required
to obtain such yields. Separate comparisons were made
for the different conditions imposed by the three storage
allowances (20,000 acre-feet, 30,000 acre-feet, and 40,000
acre-feet) specified for the study. To facilitate the com-
parisons, reservoir capacity-yleld diagrams were prepared.
These diagrams are reproduced on pages 24, 25, and 26 of
this report. Estimated eveporation losses are reflected in
the diagrems."

I suggest you don't bother to turn back to the diagrams yet

until we get a little farther.

"The reservoir capacity-yield diagram on page 24 is

based on an annuel storage allowance of a maximum of 20,000
acre-feet. If all of the Group 1 and Group 2 reservoirs
were alliowed to participate in & 20,000 acre-~foot storage
allowance, development of the best large storage site
(Woodruff Narrows) probably would be precluded. In this
event the entire storage allowance could not be used, at
least to best advantage."

The reason for that, the Group 1 reservoirs include Woodruff

Nerrows and also tributary sites. One tributary site alone,

that at Hilliard on Sulphur Creek, would take 4500 to 5,000

acre-feet. And as will be shown later, the Group 2 reservoirs

might take another 7500 acre-feet. With a 20,000 acre-foot
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storage allowance, this would leave only 7500 acre-feet for
Woodruff Narrows, which probably wouldn't be enough and it
could not be used.

"Consequently, the reservoir capacity-yield diagram
for a 20,000 acre-foot storage allowance is based on the
assumption that the entire allowance would be used at the
Group 1 reservoirs at Woodruff Narrows and on the upstrean
tributaries. The reservolr capacity-yield diagrams on
pages 25 and 26 for annual storage allowances of 30,000
acre-feet and 40,000 acre-feet respectively, are based on
the assumption that the storage allowances would be used
in & combination of the Group 1 and Group 2 reservoirs."

Now if you wish to turn to the diagram on page 24,

this diagram shows the estimated reservoir yields within the sup-
plemental requirements as estimated by Mr. Jibson. The reser-
voir capacities are shown on the horizontal scale and the
reservoir yields are shown on the vertical scale. Studies of
three reservoir capacities, 10,000 acre-feet, 20,000 acre-feet
and 30,000 acre-feet, were made; and the average annuel yield
obtainable from each of these three capacities were plotted

and a smooth curve drawn through the three points.

The straight line that you will notice that is tan-

gent to the curve between the capacities of 15,000 and 20,000
acre-feet, indicates graphically by its slope a capacity
yleld relationship of two to one, that is, one acre-foot of

yield for each two acre-feet of cepacity. The point on the



60

curve at which the straight line is tangent to the curve is
the point at which the two-to-one relationship would exist.
Turning back to page T--

COM. CLYDE: Mr. Thomes, would you elaborate on how
you determine the annual yield, the average annual yield?

MR. THOMAS: Would you like me to answer the ques-
tion now or later?

THE CHAIRMAN: He has asked the question. Do you
want it answered now? It should wait until after he is through,
I think.

COM, CLYDE: All right.

MR. THOMAS:

"From the capacity-yleld diagram for the 20,000 acre-
foot storage allowance (page 24) it can be seen that the
first 5,000 acre-feet of capacity in the Group 1 reservoirs
would yield about 4,700 acre-feet annually, or nearly 1
acre-foot for each acre-foot of cepacity. The next 5,000
acre-feet of capacity (between 5,000 and 10,000 acre-feet)
would yield 4,100 acre-feet annually, or 0.82 acre-foot for
each acre-foot of capacity. The next 5,000 acre-feet of
capacity (between 10,000 and 15,000 acre-feet) would yield
3,400 acre-feet annuaslly, or 0.68 acre-foot for each acre-
foot of capacity. The next 5,000 acre-feet of capacity
(between 15,000 and 20,000 acre-feet) would yield 2,500
acre-feet annually, or 0.5 acre-foot for each acre-foot of

capacity. Reservoir capacities in excess of 20,000 acre-
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feet would have even a smaller rate of yield."
T think we will be through with the diagram on page 24 at
least for the time being.

"The low rate of yield for capacities in excess of
20,000 acre-feet justifies the adoption of a 20,000 acre-
foot storage cepacity for a 20,000 acre-foot storage allow-
ance for the studies of the storage effects. This does not
suggest that a compact limitation be placed on storage
capacity. It means only that a 20,000 acre-foot capacity is
reasonable for the study. Even if a much larger capacity
were used for the study, this would result in only a slight
increase in reservoilr yleld and an even smaller increase in
depletion of the water supply storeble in Bear Lake. Conse-
quently, a 20,000 acre-foot reservoir capacity was adopted
for the study of the 20,000 acre-foot storage allowance,"

In other words, no holdover capacity in excess of the storage
allowance,

"Not because it would assist greatly in selecting
reservoir capacities for use of the storage studies, but
mainly out of curiosity, & study was made of the relationship
between estimated reservoir development costs and reservoir
yields for the Woodruff Narrows Reservoir. Because of the
low-cost storage at this site and the fact that the reser-~
voir capacity would increase very rapidly for each foot of
dam height, and for each dollar invested in construction,

it appeared conceiveble that a large amount of holdover
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capaclity might be jJustified. The exceptionally good cost-

capacity relationship is illustrated by the diagram on page

27."
This diagram wes an estimate of the cost of developing the
Woodruff Narrows Reservoir for various capacities. This cost
estimate of course 1s a preliminary estimate. Capacity is shown
horizontally and the estimated costs are shown vertically.
From everything that is known now, the Woodruff Narrows is &
very good site, as shown by this diagram. I think that is the
only particular interest in that diagram, to show that is a
good site.

‘®Jsing the cost-capacity diagram on page 27 and the
-éapacity-yield diagram on page 24, a cost-yleld diagram was
prepared, as shown on page 28."

The curved line on this diagram shows the estimated development
cost as plotted vertically, against the average annual reser-
volr yleld shown horizontally. On this diagram the straight
line was not drawn to indicate any particular slope or any
given or predetermined relationship between costs and yields,
but was drawn from the point of origin--that 1is, the lower
left~hand corner of the graph-~--to be tangent with the lowest
point on the curve. The point at which the straight line is
tangent to the curve indicates the maximum reservoir yield
that could be obtained per dollsr of investment in construc-

tion. Now if you will turn back to page 9, please:

"As indicated by the cost-yield diagram and the
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capacity-yield diagram, the most favorable investment in a
Woodruff Nerrows Reservoir, on the hasis of a 20,000 acre-
foot storage allowance, would be one that would yield about
15,000 acre-feet annually and have a capacity of slightly
more than 20,000 acre-feet."
This capacity is obtained by entering the diagram on page oL
with the 15,000 acre-foot yield and picking off the correspond-
ing capacity figure, which is a little over 20,000 acre-feet.

"Although not intended to assist in a selection of

the reservolr capacity for use in the storage study, the
diagrams explained above tend to substantiate the selection
of a 20,000 acre-foot capacity for the 20,000 aere-foot
storage allowence study."”

If you will turn now to page 25, please. This dia-
gram is very similar to the one on page 24 for the 20,000 acre-
foot allowance, except it includes two curves instead of one.
One curve is for the Group 1l reservoirs and the other is for
the Group 2 reservoirs. The straight lines show the same two-
to-one capacity yleld relationship that was explained previously.
If you would like to Just keep looking at this diagram while I
go back to the report and read some more, or you can go back
and read with me, whichever you like.

"From the capacity-yield diagram for the 30,000 acre-

foot storage allowance (page 25) it can be seen that the
Group 2 reservoirs would yield 0.5 acre-foot or more for

each acre-foot of cepacity, up to a total capacity of about
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7,000 acre-feet. Capacities in excess of 7,000 pere-feet

would have a very low rate of yield. The Group 1 reservoirs
would yleld 0.5 acre-foot or more for each acre-foot of
capacity, up to a total capacity of nearly 20,000 acre-feet.
Capacities in excess of 20,000 acre-feet would have a low
rate of yield. Despite the low rates of ylield for capacitie
in excess of 7,000 and 20,000 acre-feet, a 7,500 acre-foot
cepecity for the Group 2 reservoirs and a 22,500 acre=-foot
cepacity for the Group 1 reservolrs were selected for the
30,000 acre-foot storage allowance study in order to permit
full use of the storage allowance."
Again in this case for the 30,000 acre-foot study, no holdover
capaclty was used 1in excess of storage allowance. We should be
now at the top of page 10-~-I think it might be better though
if you would like to turn to the diagram on page 26, and I can
read to you from the narrative.

"fhe capacity-yleld diagram for the 40,000 acre-foot
storage allowance (page 26) includes the same curve for the
Group 2 reservoirs as is shown on the diagram for the 30,000
acre-foot storage allowance. Thils is because the Group 2
curve in both Iinstances is based on substantially complete
development of the water resources of the tributary streams
below Woodruff Narrows. The Group 1 curve for the 40,000
acre-foot storage allowance rises to a somewhat higher level
than the corresponding curve for the 30,000 acre-foot stor-

age allowance because more water could be developed with the




should bear in mind that all of the material presented so far
pertains only to a selection of reservoir capacities for use

in the storage studies, in oBher words, whether or not to base
the studies on holdover capacity in excess of the storage allow-
ances, If you will turn back to page 10 now, the last para-

graph.
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larger storage allowance.

Although the Group 1 reservoir capacity-yield curve
on the 40,000 acre-foot storage allowance diagram rises
somewhat higher than the corresponding curve on the 30,000
acre-foot diagram, both curves are substantially the same
for cepacities less than 25,000 acre-feet. Only for capeci-
ties over 25,000 acre-feet does the curve for the 40,000
acre-foot storage allowance rise above that for the 30,000
scre-foot storage allowance. This means that for both
storage allowances the rates of yleld are good to fair for
total reservoir capacities up to 25,000 acre-feet. The
40,000 acre-foot storage allowance would permit somewhat
larger yields than the 350,000 acre~foot storage allowance
for total reservoir capacities over 25,000 acre-feet, but
for such capacities the rates of yield for the 40,000 acre-
foot storage allowance would not be much higher than those
for the 30,000 acre-foot allowance.”

At this point I might explain one thing too: You

"For the 40,000 aere-foot storage allowance study,

a total capacity of 7,500 acre-feet was selected for the
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Group 2 reservoirs, the same as that used for the 30,000
acre~-foot storage allowance study. Despite the low rate of
yield for capacities in excess of 25,000 acre-feet, a 32,500
acre~-foot capacity for the Group 1 reservoirs was selected
for the 40,000 acre-foot storage allowance study in order
to permit full use of the storage allowance."
At this point you can see we Just didn't use any holdover capac-
1ty in these studies.

"Using the selected reservolr capacities, annual
operation studies were made for the three storage allowances
(20,000, 30,000, and 40,000 acre-feet). To the extent
possible under each storage allowance, reservolr releases
were made in accordance with the estimated annual supplemental
requirements on storage. As indicated by these operation
studies, the extent to which storage in both the Group 1
and Group 2 reservoirs would improve the water supply and
eliminate water shortages upstream from Stewart Dam is sum-~
marized in the tables on pages 12, 13, and 14. These tables
show for each of the three storage allowances that were
studied (1) the annual reservoir releases that could be made,
(2) the estimated usable return flow that could be recovered
from the storage releases, and (3) the estimated total water
supply that would be made available in the area.”

If you will turn to the table on page 12, please.

This table shows the estimated supplemental water supply gvail-

able from a 20,000 acre-foot storage allowance. The first column
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after the water year column shows the total supblemental
requirement. The figures in that column differ from the
supplemental requlirements on storage as shown in the table on
page 5--those are the ones estimated by Mr. Jibson--by the
amount of the recoverable return flow. That is the difference.

The next column shows the estimated supplemental
supply obtaiﬁable from direct storage releases. The next
column after that, the usable return flow; and the last column
of course shows the total estimsted supplemental supply avail-
gble from the 20,000 acre-foot allowances. I won't read any of
the figures in the table but the averages you see in the last
column. The average for the 192k-48 period and the average
‘for the 192k-54 periéd is an indication of the benefit to irri-
gators above Stewart Dam.

The table on the next page shows the same information
for a 30,000 acre-foot storesge allowance. You notice that the

average estimated supplemental supplies are somewhat larger than
on the previous page naturally, and of course they also indicate
the benefit to the irrigators above Stewart Dam.

The same thing would apply to the table on page 1lh,
that is the next page. It should be kept in mind that the
table on page 13 and the table on page 1% include both the
Group l'and Group 2 reservoirs, while the table on page 12 is
for the Group 1 reservoirs only.

On page 11 again, we are down a little past the

middle of the paragraph:



"The usable return flows listed in the tables were
taken from the diagram shown on page 29. The diagram is
based on judgment derived from such stream flow, diversion,
and consumptive use data as have been collected in the area
involved, eand also in other similar Western areas.”

If you will turn to page 29. On this diagram esti-
mated return flows are shown vertically in relation to storage
releases shown horizontally. The upper curve represents the
total return flow from a storage release. The distance between
the curves indicates the return flows that can be recovered
and be reused in the areas participating in the storage develop-
ment. The lower curve shows the estimated return flows that
would remein and reach Stewart Dam.

On page 1l again near the bottom of the page:

"The estimated aggregate supplemental requirements
of the area, including that portion of the requirements that
would be met by return flow from storage releases, also are
listed in the tables to show by comparison how effective
the storage supplies would be in relieving water shortages.
The same informetion is shown grephically by the diagram on
page 30."

If you will turn to page »0. This bar diagram shows

the information given in the tables on pages 12, 13, and 1h4.
It is Just a graphical representation of the same data given
in those tables.

The solid black bar represents the supplemental
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requirements at points of diversion. The next open bar repre-
sents the supply obtainable from a 20,000 acre-foot storage
allowance. The next open bar represents the supply obteinable
from a 30,000 acre-foot storage allowance. And the last open
bar represents the supply obtainsble from a 40,000 acre-foot
storage allowance, assuming of course that full development
would be made under each storage allowance--in other words,
after the reservoirs were built end put into operstion.

Back to page 12 again:

"The diagrem on page 31 represents a final summary
estimate of the improvement in water supplies for the area
above Stewart Dem with the three different storage allowances."

Now if you will turn to 31. This table summarizes
on an average annual basis, the supplementel water supplies
obtainable above Stewart Dem with various storage allowances.
Storage allowances are shown horizontally and the average
annual supplemental supplies are shown vertically. The curves
were plotted from the data shown in tebles on pages 12, 13, and
1k for the 20,000, 30,000, and 40,000 acre-foot allowances; but
the curves could be used to indicate the supplemental supplies
obtainable from any other storage allowance from zero up to
45,000 acre-feet, the two curves, one for the 1924-1948 period
one for the 1924-1954 period.

I think now we have finished with storage above
Stewart Dam insofar as it would benefit the irrigators in that

area, and on page 15 we come to the depletion of water supply
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were arrived at by applying the reservoir operations and the
return flow diagram on page 29 as I mentioned.
The next page, 17:
"As shown in the preceding table the annual water

supply storable in Bear Lake averaged 273,800 acre-feet
for the 1924-5k4 period. As based on previous flow segreg-
tion studies of Mr. Iorns, Mr. Jibson, and the Engineering
Committee, the 1924-1954 storable supply was used as fol-.
lows. On the average, 92,700 acre-feet"--that is out of
the 273,800--"annually was used for irrigation below Bear
Lake to supplement the available natural flow supplies. The
same 92,700 acre-feet"--that is annually--"was used for
power as the water flowed down Bear River enroute to the
irrigation diversions. On the average, 145,500 acre-feet'--
again that is out of the 273,800 acre-feet--"of Bear Lake
water annually was used solely for power during the 1924-54
period, and passed the Cutler power plant into Great Salt
Lake. About 18,800 acre-feet annually of the 145,500 acre-
feet was obtained from Bear Lake drawdown. After allowance
for this drawdown, the storable inflow to Bear Lake was
sufficient to provide an average annual supply of 126,700
acre-feet solely for power."

Take the 126,700 used solely for power, add to it the 92,700

for irrigation, and add to that 54,400 acre-feet, and that

would total up to the 273,800 acre-foot figure that was mentioned.

"This was over and above the 92,700 acre-feet used
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for both irrigation and power. The remaining 54,400 acre-
feet could not be accounted for in summing up the records
of river flows, lake inflows, lake outflows, and diversions,
and presumably was lost mainly by evaporation and transpira-
tion in Bear Lake and Mud Lake."
As I remember the segregation studies, leskage past Cutler Dam
would also be a part of the 54,400 acre-feet. I am not posi-
tive but I believe that is the case.

MR. IORNS: We made an allowance, continuous flow, of

about 45 acre-feet a day as leskage past Cutler Dam.

MR. THOMAS: I know that allowance was made and I

believe it is reflected in the 54,400.

"The above water supplies provided by the storable
inflows to Bear Lake are illustrated by the diagram on pdage
32."

If you wil