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PRESIDING EXAUINER: Cone to ordér; Dleass,

Jo you have ancoiber wiiness To prasant,Hr, Mason?

BB, MASCN: Yes, sir, Hr. Examiner, »ut before I gall’
that witness, who will bs dr, Lyra Crandall, 1 should like
to take up a matter of procedure. VYnu will reecall, Mr,
Examiner, and counsel will aiso, that a dogument entitled
"Puture Upstream Depletion iAbove dell‘s Canyon", whichk bears
the date of April 28, 1653, has been identified as Exhibit
119, You will also recall, Xr., Examiner, £hat'3 ruling on
the admissibility of Exhibit 119 was deifsrred.

I have been supplied from the D@parﬁmsnt of the Interior
a feport vearing the same title by Mr. Lynn Crandall, bear.
ing the date of April 6, 1953, and it also carries a foot-
note on the first page which is not carried on the document
identified as Exhibit 119,

i alsc direct attention to the fact, M¥Mr. Examiner, that
the doecument dated April 6, 1953 gives much better prints of
the two charts attached to the report. And 1 wvould move at
this fime that the present Exhibit 112 be withdrawn and we

subgtitute for that exhibit this same, or substantially the

same document bearing the date of April 6, 1953, and with the

b

footnote on the firat page which is missing from the present
Exhibit 119,
¥R, PARRY: May I inquire, is the text identical?

HR. MASON: 1 think it is. Hr. Crandall hzs informed me

PR e et
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that the reports are identical except for the footnote which
waa omitted from page one of the copies you had, and that
the difference in datz cccurs beecause tne first supply of
copies was exhausted and additional runs were aade,and it
carried the date of the new run rather tharn the date of the
original run.

KR, PARRY: We have no objection to it, Mr. Examiner,

PRESIDING EXAMINER: Mr. Parry, it 4is your exzhibit,

UR, PARRY: Yes, we have no cobjection to it.

PRESIDING EXAMINER: You will have to withdraﬁ it if
it is to be withdrawn. .

¥R, PARRY: In order to asccommodate Mr., Mason, I will
ask to withdraw the copien heretoidre marked ag Exhibit 119
and ask that the ones now supplied by Ur. Mason be'subétituted
in lieu thereof with the same number,

PRESIDIRG ExAmeER: Yery well, that'may be done, and I
will ask the reparter to instruct his firm to send over thc
coples of Exhibit 119 which they ;re holdigg over there as
1dent%fied but not received, and we will make thé substitu-
tion here with the copies with the copies that Mr. Mason is
now furnishing as Exhibit No. 119 2or identification. Aam
far ag the sponsorship of the exhibit is concerned, I don't
think that is going to trduble us very much.

MR, PARRY: No.

MR. MASON: Then, under those circumstances, I would
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assume it is appropriate for me to make availaidle to Hr.,
Pafry four cepies for the record for zubsgsiituticn purposes,
and ¥ would presume, Hr. Ezaminer, that the ildentification
date of the exhibit would remain the same, namely, August
6, 1953, énd thig ig merely a phyzgical substitution of
copies, Ié that correct?
MR, INMAN: April 6,.
MR, MASON: August 6, 1 was talking about the date it
was identified, August 6. ‘
‘PBESIDING EXARINER: At page 43185, according to the index
that wa have.
ER. MASON: That is correct.
PRESIDING EXAMINER: Especlally =o since one of the
witnesées,ﬂor perhaps two of the applicants’ witnesses,

made reference to it in their testimony at about that time,

oy Sy

It would have to relate back to those dates.
MB. MASON: That is what I had in mind, ¥r. Exanminer.
1 knew it had been used in the testimony.
At this time I will ¢all Mr. Lynn Crandall to the atand, i
Fhereupon,
LYNN CRANDALL
wag called as a witness, and, having been first duly sworn,

was examined and testified as follows:

DIRECT EXAMINATION ' ;

: E
t
i

BY MR, MASON: )
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é ¥ill you please state your name and address for the
record? |

A 'Lynn Crandall, Idaho Falls, Idaho.

Q ¥ill you state by whom you are employed and in what
position?

A I ém District Engineer of the United States Geo-
logical Survey of the upper Snake River. I am also Water-
master of Water District No. 36, which includes the irrigated

Toane,
lands from the Snake River in -XiPgg which is a State position,
beling elecfed annually by the water users. 1 am also a deputy
State reclamation engineer for the State of Idaho, which is
an annual appointment, in charge of the delivery of stored
water from the Snake River reservoirs,

Q For what periéd of years have you been the Snake
Biver Watermaster?

A From 1930 to date,

Q Continuousgly?

,A Yo, sir.

Q XOw, would-you piaaae give us, Mr. Crandall, a state-
ment of your education and experience, if you will, please, sir.

A I graduated from the College of Civil Engineering at
Cornell University in 1910, From 1910 to 1916 I was employed -
by the U. S. Gecloglcal Survey on strean guaginé work in Ydaho

and Utah. From 1916 to 1920 I was hydraulic engineer with the

Twin Falls Northside Land and Water Company, in charge of
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investigationg of use of water and water suppnly on a'170,000-
acre irrigation project in t@s Snoke River Valley in Idaho,
Frow 1220 {0 193C I was Commissloaer of the United States
District Court of the District of Idaho in charge of the
distribution of water on Big Lost River, Idaﬁo, and a study

for the court of the use of water on that stream and the

effect fhe gstorage of water in a reservoir had upen tha

.supply of naturasl flow rights.. During the last four pears

of that period, from 1928 to 1930, I was also Commissioner
for the same court in charge of the distribution of water
on Salmon Fallg River, a tributary of the Snake River, which

riges in Nevada and flows intolldaho. During the sanme peri¢d_'

NI Blso carried on a general engineering practice at times

when I waen®t occupied with work in theses other positions,
and I made numercus reports and investigations in connection
with water problems on the Snake Rivef and its principal
tributaries. From 1930 to date, as I said,]l have occupied
this position as District Ergineer of_the,Geological Survey,
and Watermaster on ths river.

Q Could you , please, sir, just generally, give us
some idea of your dutiess im your present positions?

A ) Wall, as nistfict Engineer 1 have charge of the
gollection of stream flow and reservoir records in thaf

portion of Idaho on.the upper Snake River and its itridbutaries

above HMilner Dam, and as Watermaster I have charge of the
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distribution of the natuial flow of the stream, and as
Deputy State Reclamation Engineer the distribution of the
stored waters, aogt ¢f those to about one hundred canal
companies serving a million and avquartef acres of irrigated
land,

1 am also the author of the annual reports of Water
District 36, which is an extensive volune of report, and 1
aQ Joint author of many water supply papers published by the
Geological Suryey, including "Geology and Ground Waters of
the Snake River Plaing®, "The Geciogy and Ground Waters of
the Mud Lake Region", “"The Wells on the Bpake River Plains®,
and mahy publications giving the result of stream fiow
measurenents in that area.

Q o you have beioré you, Mr. Crandall, a copy of a
document entitled "Future Upstrean Depletiog Above Hell's
Canyon" by Lynn Crandall, dated April 6, 1953, wﬁich has been
identified here as Exhibit 119?

A Yes,

Q - Was that document or report, including the two plates
attached thereto, prepared by you or under your supervision?

A Yes, it was prepared by me.

Q Would you please tell us what source material and
data and other information yo; had availlable and used in the
preparation of this report that is not stated in the document

itself?
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A Well, the information is largely ol my personal
knowledge acquired duripg these 40-cdd years that T have
worked in the area, supplemented by the reports of the
Geological Survey, reperts of the State Reclamation Engipeer,
and reporta by the U, S, Bureau of Beclamation in their
files in their Boise office, and personal conferences with
many iadividuals who lived in tﬁese tributary areas, and
from watermasters on the projects and things of that kind.

Q Do yéu have any further explanation that you would
11k§ to make, Mr., Crandail, in connection with your report
that you think ought to be brought out or that would make it
clearer in any respegt?

A ¥ell, I dqn't know. I might make a general state-
ment of the basis upon which I prepared this resport, if you
would like. |

Q If you would, please, sir.

A It is a difficult matter in any line of human en-
deavor to make est;mates_of what 1g going to happen a long
distance in the future, That i; paitiaularly true in so
conplex a matter as water supply available during the pa&—
out period for-the Hell’s Canyon project. Not only must we
bage it on the stream flows of the past but it will be
modified by additional development, That development will

depend on the availability of land and water, it will depend

on the future price of farm crops, whether and to what

¢xtent
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thoge prices may be subsidized or supporied by the govern-
ment, the axtent to which the govarnmeﬁt might subsidize
some of these proposed irrigation projectz; all of those
things make it extremely difficul?{ to arrive a~ a figurs
with a great deal of assurance. I had some acyuaintance
years ago with a number of irrigation projects in southern
Idaho that were either complete or partial failures on ag-

count of the water supply turning out not to be as great

| as had been estimated, and on that{ acgount I have a tendency,

I think, to bhe somewhat consarvaﬁive in estimating fu%ure
water supplies., It iz something like when an cungineer de-~
gigns a bridge or a dam; he allows what he calis a factor
of gafety, and makes the structure a little stronger than
would nctually be required to ézand the comnputed stresses,
and I think that'in a project of this kind that involves the
expenditure of so much money that some similar procedure
ought to be anplied in determining the water supply.
Accordingly, in determining these acreages and areas

that might be irrigated in the future, I have included gener-

ally all areag that, according to my feeling, have an adequate

water supply and good land, and in which there is a reason-
able possihility of their being developed during this period
of time, That may result in a somewhat moderately greater

figure than might otherwise be arrived at, but I believe

that is the basis I would like to set it up on if 1 was

g b e oo
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investing ay modey in building tbe Hell’s Canyon project.
And that bagis will follow through these various calcula-
tions that are given here in these tabulatioms.

| Q By the tabulations you wmean Exhipit 1297

A Yen.

MR. MASON: I might inquire'whether there are any clari-~
fying questions on the part of qounsel before I offer Exhibit
119, That conclﬁdes the direct of this witness. |

MR, PARRY: Our position, ir. Exéminer..is this, that
begzuse of our long a#quaintanae with and confidence in Mr.
Crandall and his report, we have heretofore cofZered it as
the applicant®s exhibit, so i guess it might be appropriate
to either recffer it or to Jjoin in Mr. Mason's offef, which-
ever 1s proper.

HR, MASON: Do you have any comments, Mrs, Coéper?

ﬁRS. COOPER: Just one question, Hr, Hason.

BY HRSJ COOPER; |

Q ¥xr. Ctandall, ¢can you tell us the circumstances
under which the preparation of this.repdrt was undertaken?

A Michael Straus, who waé Commissioner of Reclamation
late‘in the summer of 1952, reéuested,tbe Secretary of the
Iﬁierier to ask the Director of the Geological Survey to
have me make this re#ort. I prepared the preliminary copy

of the report in the fall of 1952 and awaited final comple-

tion, waiting for the availability of some 1852 stream flow ‘

L e s
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. t | records that had snot then been computed. And meanwhile 1t
T 2 | was eireulated around amongst the enzineers of the Geclogical
3 il Survey in that area and in Vaghinzton, and wag reviewed by
. 4 !t them, and, based on their review, my orizinal estiméte, I 1
5 | think, of the irrigated acrezge which was 1,170,000 acres --
é | which is on page 4 of the exhibit - ny originil estimate
. 7 v)as 1,170,000 acres, and as a result ’ofxthat review that
8§ total was raised tovi,SO0,00G acres, with suggestions about
¢ {{ variocus little areas that they thought there was more land
0 availagle there than I had first included. Aad then the re-
11 3% port was finally prepared andgotten out here. It just lay
12 i quiescent then until these hearings developed, and I finally

13§ got it out last April, It is the same form as it was pro=

e 14 § pared ip the preceding September except for raising that !
13 | agreage from 1,170,000 to 1,305,000, ;
i Q  Vhen My, Straus’ request for the preparation of :
17 | this report wazs relayed to you did you understand that the ;1
i3 | report was wanted by thq Interior Department in coanection f
19 | with its consideration of the Hell’s Canyon project? ;
20 A Yes; particularly I was advised that they wanted it
21 [ in consideration of the Hell®s Cenyon project, and I might

. ?2‘ he zaked to comé back here and testify before some Congress-

~ 23 I fonal committees in support of the project.

. 24 MRS, COOPER: That is all, ¥r. Examiner. .

e 25 PRESIDING EXAMINER: Mr. Crandall, there is sgomething I

.st. e e e e ey
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am not clear on. Are you &n employes of both the State
government of Idaho and the U. §., Geological Survey, or
Jjust one of thomge?

THE WITNESS: Yes, both of them, and therz is an execut-
ive order outstanding authorizing me io hold both federal
and state positions aé a part of the cooperative work be-
tween the Geological Survey and the State of Idaho.

PRESIDING EXAMINER: 4&nd you receive a saiary from both
places?

THE WITNESS: 1 may charge ny salary to either cne. I
Just have my federal salaxy, but it may be paid at tinmes
out of State funds. IXf it is paid out of State fumnds I go
off of the federal payroll. I just get the regular salary.
But its source wmay come intermittently from either way,
depending on how much particular work I do.

PRESIDINRG EXAMINER: You have to keep track of the time
you spend working for the State azs against the timé y§u
spend working for the U. 5. G, S5.?

TBE WITNESS: The way the thing is arranged there, a
laxrge part of this work as watermaster is constituted of
the colleotion and sgudy of the streag fiow records and
the geological survey contributes an amount of money into
thié opefation fund which they would otherwise spend on
maintenance of avnumber of guaging stations which we have

there under their regular program.
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The State of Idaho contributes some money, and the bal-
ance of the monay is paid by the Snake River water users.
So it is somewhat =2lastie., 4 bill comes in and it might
be charged to oae of those funds or the other; The total
for the year is all we are particularly concerned with,

PRESIDING EXAMINER: You have a regular coffice at Idaho
Falls, Idaho? 1Is that zright?

THE WfTNESS: Yes, in the ¥Federal Buliding there.

PRESIDING EXAMINER: And a number of engineers work
under you, iz that it? |

THE WITNESS: Well, we bave three permanent civil service

employes, one engineering assistant, one clerk, and during

‘the summertime we hire a half dozen additional hydrographers

and a number of people to regulate tpe head gates, who are
just employed du;ing the period of water rezulaticn in the
summer months. And we keep the recoxrds of the stream flow
year round, and we work up all these reports and so forth,
PRESIDING EXAMINER: And this work of drafting and pro-

paration of repurts of thig kind would be a2ll dome in Idaho

Falls?

THE WITNESS: Yés.
PRESIDINGAEXAHIHER: That ig all 1 have to ask, ¥r. Hason.
MR, MASON: ¥ have one further question.

PRESIDING EXAMINER: Yes.

BY MR, MASON:

. R o A Sont e it o e
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Q 1 wéuld iike to refer a minute, Mr. Crandall, to
your wrevious answer with respect to the ralsing of the
number cof zcres that you refer to om page ¢ of your report.

A Yes, from my original figure in the tentative re-
port, you mean. |

Q That is correct. And I want to ask you whether
the figure included in the report now of 1,300,000 acres
is your own best judgment, after the review of the othefs
and these matters were brought to your attention?

A Yes, There was somes small areas with ohich 1
wasn't so intimately fAmiliar a8 1 am with the érea above .

Milner, the ares between King Hill and Oxbow, for examplae,

including the Boise River, and the Owyhee and Malheur and
various other tributaries; while I have worked on them in a
general way, I wasn’t so familiay with the immediate future
possibilities on thosme streams, and I had originally used
gome figures from the Bureau of Heclamation®s reports, and
.ur. Nace, who is the District Geologist éf the Geological
#Survey at Boime and who has made an intimate study of the
ground water possibility of that area, folt that those fig-
ures were too low, and, on reviewing the wmatter with him, I
conciuded that he was correct, and I raised them accordingly.
That is 2 common practice, as you know, in all these govern-

ment departments, that somebody prepares 2 preliminary report

and it is circulated around amongst the engineers and employes

s ooty s AT, I3 PR
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and hashed over and finully cores out ia the final fornm,
and thig isthe final form on whieh we sizsnd,

H3, MASCH: Ve have a iecnn;calitv az to wao offered
Bxhibit 118. Hdr. Parry, as Far as I amconceransd, it is
immaterial who offers it. raised a technical objection
to 1t originally because I thought there was no foundation
for it, which has certainly been zupplied now,

PRESIDING EXAMINER: Since the report is practically all
of the direct testimony ol the witness, there is a question
as to whether ﬁr. Parry has any right fo cross-examins,

#R. PARRY:: I am not goiag to argue about‘that‘

PRESIDING EXAMINER: Or whether the staff has any right
to cross-examine. I don’t know, maybe Urs. Cooper will have
to bear the principal burden here, since tﬁis witness comes
from, primarily, two gources. This report, which is his
direct testimony, was offered by the mpplicant, and now the
staff has adopted it for its presentation,

UR. HASON; I think My, Farry®s diZfficulty is he anti-
cipated too goon. 1 do not raise any technic#l objection
to his right to ask the witness any gquestions. That is what
the staff brought him here for, to develop the record aon this
subject, But I am not railsing any technical objection agningt
Mr. Parry®s right to ask questions, and I have asked the wit-

ness #ll the questions I have, and 1 understand he haeg given

the testimony here he desired to give in connection with hig
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. 1 with this wmoraing?

MR, MASON: Yes. Mr, Crandzll iz present, and he has

| )

3 I obtained the tabulation with respect to diversions which was
' 4 | requested yesterday by Mx, Parry. I had just received coples
5 {f of his tabulation; that is, Mr. Crandall®s, and have not shown
sl it to Hrﬁ. Cooper, It might sé.ve 2 little time to go off the
._ 7 {| record and examine these before we put the witness on bhecause
e | I am not familiar with 1%.
9 PRESIDING EXAMINER: All right. I will excuse you now,

10 | Mr, Koessner, teuporarily.

11 (Witness temporarily exzcused.)
12 PRESIDING EXAMINER: We will teke a five-minute recess.
L AXKIXXXXXX 13 o (Whereupon, at 11:30 a.m., a recess was taken antil
e 4| 11:35 a.m.)
15 PRESIDING EXAMINER: Come to order, please,
18 Mr. uason; you wish to have Hr. Crandall come back, is
17 | that correct? |
18 . MR. MASON: That is correct.
i9 Wbereupon,
20 LYNN CRANDALL
21 || was recalled to the stand, and having been previously gduly
22 | sworn, was examined and testif;ed further as follows:
~- 23 ' DIRECT EXAMINATION
24 : BY MH. MASON:
~ 25 Q You will rscall yeéterday ¥r. Parry asked for certain

[DAGSFA8-019379 v i e R L
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data with respect to diversions above Milner on the Snake
River and storage diversions., I understand now that in reéponsé
tQ that request, Mr. Craandall, you have prepared a computation,:
copies of which have been made available to counsel. Do you
have before you a single sheet, being a tabulation bearing the
fitle at the top, ?Shake River, Idaho," with a column "Diver-
sions Above Yilner,™ and a column "Storage Diversions™?

A Yas. |

Q vThat was prepared by you in responsie to a request
by Mr. Parry?

A Yes.

MR, MASON: I would like to ask a questlon or two about
this tabulation if I may. ;

PRESIDING EXAMIRER: You way, indeed. :

BY MR. MASON: ‘ E

. 3

Q Could you give us for the record, Mr, Crandall, the
gource of the data shown on the statement I have just referred

to, the one you have before you?

RN TRy

A It is annual reports of Water District No., 36 of
the State of Idaho and the Water Supply Papers of the U, S.

Geological Survey.

“
Q  XYow would you refer to the vertical column headed

"Storage Diversions” and tell me whether or not the amounts

P amen

shown for each year undér that column heading are included

.

JEEY

in the amounts shown for each respective year under the vertical

[DAGSFO8:019380-— -~ I
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column headed "Diversions Aﬁove ¥ilner"?

A Yes, they are so included.

Q Now referring agaln to the vertical column headed
"Storage Diversiéns," will you tell me whethaer the figures
shown for each year in that column includes any allowance for
evaporation?

A  No, they do not. It has been cur experience on Snake
River after many years of observation that thewfeservoirs |
gonerally undér ordinary conditions have enoﬁgh return Llow
from what we call bank storage; that is, water that is stored
in the adjacent sbils and gravels, g0 that as that drains out
it just about equals the evaporation losses.

Q Referring again to éhe figures ?or each year under
the vertical column "Storage Diversions,” is each fipgure for
each year intended to show the volume of water, stored water,
lozving the storage reservolrs?

A And diverted by the camals.

Q But that figure for each year in that vertical column
does not necessarily reﬁreéent the exact amount of water that
actunlly reached the irrigated areas, does it?

A ¥Well, it is approximately the amount at the heads
of the canals, hu% not the amount that reached the lands.
There are some transmission losses in the stored water charged
to stored water going down the river chanrels. Ve also have

an item of storage water gain to the river from the Minidoka
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project, which in the aggregats just about offsets the losses
charged to the stored water chargsed to transuission down to
the channels, 8o that for the purpuses of this tabulation I
have taken drop in the reserveoirs ard alliowed the river loss
to balance the storage gain from the Y¥inidoka project and used
tbhe same figures to represent diversion by the canals in this
tabulation. That is approximately correct. There might he
swall differences in some of the yeors that would not be sig-
nificant for thehpurposes that Hr., Parry might have in mind
using this information.

| MR, MASON: I might at this point zsk Nr. Parry if this
tabulation supplies the data he requested?

MR, PARRY: It does. .,

PRESIDING EJAMINER: Couid I ask a question here to be
sure I understand what this 1is?

MR, MASON:- Yes, sir.

PRESIDING EXAMINER: Take the year 1952 on your tabulation
there, for example. If I understand this correctly there was
used -

THE WITNESS: Vas diverted,

| PRESIDING EXANINER: Was diverted and therefore used, 1
prasume?

THE WITNESS: I mean, some of it wastes back to the river,
but it was diverted from tpe gtreanm.

PRESIDING ESAMINER: Taoken from the stream?
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v . 1 THE WITHRESS: Yes.

PRYESIDING EXAMINZR: Above Milzer Dam in thousand acre-

)
3

3§ feet, 7941 thousand acre-feet?
. B THE WITNESS: That would be 7,841,000 acre~feet. You
5 | just add three ciphers. it was merely tazbulated this way to
4 | save the stenographer putting on all those extra zeroes,
. 7 PRESIDING EXAMINER: 1 understand. And of that amount
g | that was diverted there was 1,723,000 acre~feet which ecame
s | from storage which had been accumulated zt sowme prior time?
0|  THE WITNESS: That is correct.
A} | I’RESiDING EXAMINER: So you get the impression from this
12 | tabulation in the early years from 1919 on through 1927 or
13 1 1926, thereabouts, there was less stdrage used than there was
14 j| in subsequent years?
15 THE WITNESS: There was less storage avallable. The
16 ) American Falls Reservoix;’ was#not built until 1927, was fhe
17 f Iirat yéar that was in use. So it is a combination of two
18 || things, increasing acreage going lato cultivation and addi-
19 | tional stored water being available. Other reservoirs were
20 | made avallable about 193G, me—tor-sbeer-retonvolss .
a PRESIDING EXAMNINER: Now the wide ﬁifference between. the
_ s‘forage d;version shown for 1951 and 1552 «~
~ R 23 THE WITNESS: That depends on the character of thg YEAar.
24 | Some years the water supplied from the meli;ing snow holds up

-/ 25 I well into the year. In other years it drops off and that just

JDAGSFOS-019383~ -+ o om e o R
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reflects runoff conditions.

PRESIDING EXAMINER: 1851 was sie of those good water
vears so that less storage was nesaded to supply the needs of
the owners of the canal?

THE WITNESS: That is right. There vasa't much differ-
ence in the total diversions, but,the natural flow water held
up a long time, and they didn't need to draw on thelr storage.

PRESIDING EXAMIHER:. I think I uﬁderstand it now,

-MR. MASON: 1 have one or two fuﬁther guestions.

PRESIDING EXAMINER: All right.

BY MR, MASON:

Q ¥i1l you refer to your note on the bottom which
Qtarts out "Column 3." Do you find %hat?

A Yes,

Q In that note you use the term at the end "During
regulation period." Would you define that for us?

. A In the early part of the season whon the flood .

waters are on thare is plenty of water for everybody, and we

are usually spilling water to waste past ¥ilner which goes

"down to the Pacific Ocean. We don't attempt to regulate any-

body's diversion at this time according fo their rights. The
water is in ample supply; it is belpg wasted, and we don't put
our regulation river riders to work until the stream flow

drops to a po%nt where we no longer have any water to waste

and have t . the use of stored water.
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From then until the end of September or early October is
what we call the regulation period when the canals are under

regulation and the water beimpg delivered according to their

i priority rightis and stored water being delivered from the

reservoirs.

Q Wow is that waste that you speak of past ¥ilaer,
doas that occur only during the flood periocd or might it ocecur
at other perlods during the year?

A Well, if the amount of water held in storage in the
regervoirs at the end of the season is of comnsiderable magni-
tude so that we feel sure that some of them at least will £i11
then instead of filling fhem during the winter first we figure
tow much could be spared for power production, and we spill
that water gradually during the winter and get a use oﬁt of
it for'power production at the downstream plants rather than
to walt and f£ill the reservoirs and then épill it in large
flood flows.

¥a also gsometlimes splill water 10 reserve space in the
reservalrs for flood conirol. So that under those conditions
there may be substantial spills during the wianter moaths and
extoending on through the‘spring monthg usually into about early
July. | |

Q Iq deriving your f;gures as shown in the vertical
column, the third column ~--

MR. PARRY: Mr. Mason, could I make this suggestion? I

T - O A s e s
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have besn mentally wondering what the record would iook like.
Since the recass we have been talking abouti a tabulzticen that
has not been identified or put in the record.

MR, MASON: I have identified it, and I inteand to put
it in the record when we have these qualifying questicns 4in.

MBR. PARRY: I simply asked this to keep the recard straight.

MR, MASON: If you would feel better about it, I would
offer 1t at this time, I have no feeling one way or the other.

MR, PARRY; That is agreeable with us, fo incorﬁorate it-
in the record.

MR, MASOA: I thought it would be vwell to have these
explanationé of the tabulation hefore 1nc6rp0rating it in the
rec&rd; that wﬁs my plan of procedure.

PRESIDING EXAMINER: I would think s0, too,

ﬁrs. Cooper, are you going to have‘any questions about
this before it goes into the record? That is the time to ask
the questions, it would seem to me.

MR. PARRY: I withdraw,

PRESIDING EXAMIHE?: Do you have any fur;her questions,
Mf. Mason?

MR. MASON: I have one more.

PRESIDING EXAMINFR: let's finish‘ug‘witu your questions,
¥r. Mason.

BY MR, MASON:

Q Mr. Crandall, in deriving the figures shown for each
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vear under Column 3 headed "Storage Diversions," did you
assume that all flow past the Milner Dam in the regulation
period to be diversion sticrzge?

A That is true uvsually except in some instances where
due to perhaps a canal shutting some water off unexpectedly
or something of that nature there wes some water spilled for
short times. Ordinarily we charge the water spilled past
Hilner:dnring the regulation period as storage. The Idaho
Power Company has certain storage rights which it draws past
there and in the operation of the river, many reservoirs and
canalg, there is occasionally a little stored water spilled
which has to be charged up to the various canals as coperation
waste., It doesn't amount to much,

MR, MASON: I have 10 further questions, Mr, Examiner, '

PRESIDING EXAMINER: Did I understand that you had some
gquestions, Mrs. Cooper?

MRS, COOPER: Are you assuming that ¥r., Parry has none?

PRESIDING EXAMINER: I am.

MR, PARRY: I have no more on this. I bave two more that
1 am going to ask Mr. Crandall independent of the tabulation,

MRS, COOPER: Mr. Examiner, we have no questions on this
tabulation. |

MR. MASOM: Then, Mr. Examiner, if there are no further
questions and if there are no objections I move that this

tabulation about which we have had téstimony aof the Witness
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Crandall be incorporated in the transcrint of the record.
DPRESIDING EXA&INER: ﬁithout objezction then, that may be
done by the reporter at this point.
(The information referred to zbove is as follows:)

Snake River, Idaho

, . Diversions Storage
Yoar above Diversions
' Milner (1,000 acre-feet)
{1,000 acre-feet)
1919 4,839 705
1920 6,296 590
1821 5,957 - 590
1922 N 6,051 644
1923 ' 6,352
. 1924 5,298
1925 6,582
1926 6,049
1927 8,822
1928 7,130
1929 | 6,628
1930 6,851
1931 5,960
1932 7,052
1933 7,234
1934 3,039
1935 6,423
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1936 7,164 ‘ 1,616
1837 8,890 1,979
1938 7,220 1,498
1939 7,659 4 2,001
1940 7,059 2,420
1941 7,036 ' 2,031
1942 7,265 1,906
1943 7,565 ' hl,oso
1944 6,759 _ 1,837
1945 7,043 1,231
1946 7,501 1,544
1947 7,609 1,490
1948 7,364 1,804
1949 7,649 - 1,828
1850 7.619 1,091
1951 7,697 907
1952 7,941 : 1,723

Note: Diversions between American Falls and Milper are

for entire year ending Sept. 30, Diversions above Aumeri-

can Falis are for irrigation season, May to September,

inclusive. The totals of these two itews are coubined

to got the figures in column 2 of the above tabulation.
Column 3 is the combined drop in the reservoirs

during period of storage draft less stored water spilled

past Milner duringz regulation period,

- e e




N

. 4

| %]

14

15

16

18

19

21

\_/‘

24

IDAGSFO8=GH83G6—— = 1 ~

.
§

10206

MR, PARRY: Might I ask ¥r. Crandall thenm one or two
other questions?

PRESIDING EXAMINER: Yes. This is not cross examination?

MR, PARRY: ¥No.

PRESIDING EXAMINER: It is clariiying material? |

MR, PARRY: That is what it is intended to be.

PRESIDING EXAMINER: All right.

BY MR, PARRY:

Q ¥hat, Mr. Crandall, is the total usable reservoir
capacity above Milner Dam in your district at this time ex-.
clugive of Palisades, which, as I understand, 1s still uﬁder
conatruction? |

A 2,872,000 acre~feet.

Q Do I understand you¥ testimony that that is filled
annually in the spring where necessary and to the extent of

the aveilable water at each reservoir?

A That is correct.' If the water is there we can store

that wmuch.

Q Is that your custom, to fill sach of those reservoirs
each year?

A I? the water is available.

MR, PARRY: That is all I bave of Mr. Crandall.

o+ttt it b e AT KA EY o Sn AP M AR

PRESIDING EXAMINER: All right. V¥Wkat arrangements did
you make with Mr., Hilmer for cross examination of Mr. Crandall?

MRS, COOPER: I checked with ¥r., Hilmer during the morning
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Q Does the 80,000 figure represent the maximum
possible with such & dam, or is that a «-

A It is a question of water supply available at
the point of diversion., As I state, the river now has a
flow there sufficient to irrigate about 110,000 acres.
There is a much greater acreage available, and I cut that
down to 80,000 acres to allow for a possiblg diminution
in the flow at that point due to pumping from ground waters
on the Snake River plains.

Q Would you put any of the B0,000 acres in the
period up to the mid point of 19857

A well, I would say it woﬁld be guite doubtful'if
it would be developed by the mid poix;t°

Q I notice your statement in connection with this
80,000 acre Bruneau project, that the flow below Hilner
fhat you referred topmay be appréciably lessened by future
punping developments onm the Snake River plains:q

Could .you explain that statement a little further?

A That is the same thing that we were discussing
yestérday relating to the irrigation of this 400,000 acres
which I estimated on the Snake River plains. And in oy
opinion, that will eventually reduce the preéeﬁt ground
water in-flow into the river below Milmper.

Q That invol?es some assumptions with respect to

time lag, does it not?

o

* FOACTIRTI A A b Yoy, Al
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A Yes.

Q Does that also involve the assumption that the

3 cycle of use will be establisbed before the S50-year pay-ocut
. 4 period is coacluded? '

5 A Yes; essentia;ly, or at least in major part.
. 6 Q What difference, if any, would exist inm this

7 situation in dry years, as opposed to wet?
8 A In extremely dry years, when the canal systenms
o are sefiously short of water, oxr, rather, in the year follow~
10 1ng_su§b years, the in-flow drops down considerably.
1" Q I notice your statement‘in connection with this
12 possible project, that?it would doubtless be guite costly
- 13 pear acre of land 1rrigated?' Could you give us some idea
14 of the cost you had ih mind?
15 A I don®t know exactly, and I couldn’t give a def=-
14 inite figure except that I am certain in my own mind that
17 | 1t would be greatly in excess of the cost that gould be
8 | repaid by the irrigators, and that additional cost would
19 have to be subsidized in some way, either by payuwent from
20 || sale of power or a direct‘government subsidy.

21 Q Do you know whether there has been any land clag-

22 sification or soil analysis in this area of your contem-

LW

23 | plated Bruneau'project?
- 24 A I don®t think there has been any.
‘\-.J ;
25 Q Does the 80,000 acre estimate include any use of :
!

JDAGSF08-64043]-- - -
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would be somewhat more precipitation falling om the plain {t-
self, and these minor streams from the north, which. run down
and during the flood water periods flood out over the mar{ins
of the plaip, would contribute a little more.

But this water table beneath this whole area is a
considerable depth below the land, considerable depth below
the river face éven, and I don’t see bow the lowering of
the watér table a few feet will in any way induce a greater

inflow in it.
The possiﬁility exists of an artificial recharge.
Q I was about to ask you about that because f noticed ~=-
BR. HILMER: It is getting a little after our ugual’
recess time,. Perhaps we could save this artificial recharge
subject until we reconvene.
PRESIDING EXAMINER: 1If you would like to have a
little rest, we will take our ten-minute break at this
time. |
{Whereaupon, it 11:15 o'c;ock a.m. & Tecess was taken
until 11:25 o‘cloég A‘m.) |
PRESIDING EXAMINER: Come to o;&er; please,
BY MR. HILMER:
Q Just before the recess, Mr. Crandall, we were
about to get into fhe subject of artificial recharging of

the gtound water basin, which is discussed om page 6 of

your report,
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#¥i1l you cescribe whst you bad ip wipd there 2ud expand
op it 3 little for us?

.| There are a number of pssibilitiee where water
uld be diverted from the Snake River or ite tributaries in
the vicinity of Idaho Fallshand carried out onto the plain
and allowed to spresd over the surface of depressiovs and
porous lava flows and things of that kind, and cootributs
it to the water table to provide greater storage and offget
to some extent depletions arisiné cut of ground water pumping.

One of these possibilities is in the diversion of
water from Heary's Fork, in the vicinity of 8t, Anthony,
and carcvying it over into the 'lud Lake basin nver a low
divide that exists between those two aregas, and dissipate i+¢
into the ground by flooding.

The diteh would be constructed so that ag it crosses'
swells and depressious, only the lower bank wauld be built,
and water allowed to flood as far up the depressions and
over as larée an area as possible to induce a gfeater rate
>of recharge into the underiying ground waters,

There nre also possibilities of diversions of water
from the main Suake River between the mouth of Henry*s Fork .
and the vicinity of Roberts. And the water eould be crr-
ried by gravity through canals out ovev the.plains and
siuilarly be spread over as large areas as aré avallable to

dissipate the flow of the stream.
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There are some sections alomng the river channel where
the river itself is flowing as a perched channel at coa-
siderable distance above the water table, And at such points
it might be possible to recharge the ground water by'&ellé
drilled along the shoreline of Ythe river.

Any of these projecis would be quite costly. They
would have to be financed by the government, perhaps as a
work relief project or something of th#t nature, in times
of depression, or on account of the general widespread ten-
efits. But I believe it is quite possible that they might
be able to put in an additional perbaps half million acre
feet of water a year in years when it was.available over
and above filling the present reservoirs, put this addi-
tional amount into the ground in the valley by artificial
recharge, provided the government would finance the cost.

Q First, as to the physical aspects, under what
conditions could this type of diversion for ground water
recharging oceur? ‘

A It would occur at tiwes when all prior water
rights on the river were being filled, the canals were draw-
ing what they wanted, and the reservoirs were either filled
or assured of £illing; so that this would be the diversion
of waters.that would otherwise s5pill down the river past
Milper into the Columbia.

Q fiould that condition be uncommén, in your judgment?
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A No. Outside of the 1928 to *35 period it would
occur in the majority of years.

Q Can you not conceive of financial arrangements
other than through federal subsidy that might aid this kind
of project or make it possible?

A I am a little dublous about it because the Snake
River plain rises considerably in elevgtion‘as you go west
fror Idabo Falls, and the construction of the canals for
long enough distances to flood areas sufficient to allow
this water to zmink into the soil would represent a consider-
able investment, I think, running into sowe millions of
dollars,

I don't know exactly how much, It might rum to $15
or $20 million.

Q Do you know of any similar projects outside of the
Snake basin where the finaocing has pot depended on govern-
went subsidy?

A Yes. There are copsiderable areas inm California
where the wateré are spread and allowed to sink., Angd th§y<
have all been financed by local interests,

However, I don®t think in those areas that any canals.
as long os those that would be required in the Snake River
or thaf'would be necessary to digpose of as large volunmes
of water have been built elsewhere.

Q Do you know of any other similar projects outside
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of those you mentioned inm California?

A I read in the Engineering Press from time to time
in some of the éastern areas around Loag Island and some
ﬁlaces, water is spread that way for mupnicipal or industrial
wgter supplies. .If the costs were paid privately, they
would have to be paid by the downstream water users who
would beneiitifrom their greater return flow, I take it,

Q Applying the same standards of likelihkood and
feasibility that you have applied to the various projects
listed on page 4 of your report, would you say that the
artificial rechargiﬁg, which is discussed on page 6 of
your report, is a likely development?

A I think that depends on circumstances. If this

irrigation development takes place apd the stream fiow

down below is groatly depleted so that in the dry years it ;
is markedly less than has been estimated, I think there would |
be quite a favorable chance of relief being forthcoming
from this artificial recharge. T7That is a kind of a matter
that you might thipk of as being held ip reserve to meet
Qome unfortunate contisgency that wasn®t anticipated,

Q 1f the artificial recharging development should
occur, what effect would it have on your depletion estimates
in dry years? ‘

A If it was of a magnitude that would put & half

million acre feet into storage during the years when it

L]
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was availahle} I would think that you could safely say
that, not being available in sone yeérs, you could say that
it woéld ipcrease the river flow down below by an average
annual amount of probably haif of that.

Q Half of what?

acke - .

A Half of the 500,0094that you would put in in
vears when it was available wouild pfoduce an average annual
ocutfllow of half of that amount, of 250,000&Q%03f2¢i

Q So that, on the average, under the circumstances
you have described, such recharging would practically offset
the depletion thatym: bave estimated would occur from the
development of some 678,000 acres of irrigationm east of
King Hill, would it not? |

A No, I don't think that is true. I estimated the
average aonual depletion during the pay-out period was
1,650,000 acre feet. And if this water recharge was put
into existencs and that produced an average annual inflow
of 280,000 acre feet, that would result in :aducing ny
iveraga annual depletion from 1,650,000 tp 1,400,d00 acrea
feet,

Q I was trying to relate it to the areas eagt of
Kiﬁg Hill, Mr. Crandall,

A I haven®*t made any distinction in tHose ultimate

figures between east and west of King Hill, I think it

iz just s question of 80 much depletion in the basin.
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Kiig,

There are substantial depletions above&té Hill
besides those that are included in thisg area beneath the
plains.

Q Could you give us your judgment, Mr. Crandall,
on the storage and regulating aspects of the grdund water
basin in the Snake Valley?

A It in effect is sort of an eqmlizing-reservoir
by which the waters are poured iats it from tﬁsse various
sources, prinecipally from irrigation uses. And the outflow
is at s relatively uniform rate, with minor variations. So
that you might think of it as a big equalizing resefvoir.

Q Turping now to the subject of surface water irri-
gation rather tham ground water, in your . is there
likely to be eany appreciable mmount of new surface water
irrigation in the Snake basin witﬁout additional storage
development?

A "In that list of projects that appears on page 4,

A e | T A2 v

the items that are not starred are principally almost entirely

|

surface water irrigation, and some of the starred iiems,

such as the Mountain Home project, 192,000 acres of that

would be surface irrigation.

So that more than half of the area would be irrigated

frow pumping, but there still would be substantial surface

irrigation projects.

Q The question is, though, whether that ig all

]
.{
;%5




