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history of the=---parly oporation of the structure,

You say that would not occur, perhaps, for» about six montha?

No, I think I said it ought to ocour, major portion of it
in probahly the first month of its use,.

You think then thet there will be 88 much of a change in your
opinion in one month of the time this flume was first used
a8 there would be in four years of dis-use and lack of care
aftorwards?

It 1s ocommon oxperience thoss sottlemants oscur early.,

Whera have you had exporience of that kind?®

I have haft experience in a numbor of ingtancos,

I am talking about a condition such ag I huve demeribed,

In the construction of d ams.

No, in determining tho amount of sottloment that wonld oo:ur
in the firet month of & flume of this kind, as against
four yeoars or dis-use later on.

It is & kattor vhiol pertsine to comstruction in goneral,

In othor words, that is your guess, is it?

No, it is not a guess ontirely.

What ig 1t%

Bogause I have had ocoasion to chedk up elevationg of dams
ag woell as flume structure, eand have found that afteor the
first settlement the sottlement beoame very much less and
gradually stoppeod.

Do you know anything about the higtory of this flume from tho
Antake down to the Olmstead gtation?

No, sir.

Do you mean to tell, or wuld it be in your opinion--strike
that, Would, in youf opinion, the prineipal settlement in
thet flume occur within thirty days after wader wag first
put in it¢ in 1902%

Yes, sir, that would be my Jjudgment.

And wouldn't think it would change much since then?

Not so much,

Would it change any particuler amount?
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A Oh, probably would chunge some,

Q If, am a matter of fact, the history of the flume has boen
that it is oconstantly changing and that they constantly
have to keep men, a orew' of men engaged in putting it back
on grade, would your opinion change?

A Certainly.

I am speaking, howaver--I thought you undsrstood me---my
last quostion related to the long flume.

A The 1902 flume.

@ The 1902 flume, and I understood you to say that you thought
that the settlement, practically all the settlement would
ocour within thirty days after its construction.

A I misunderstood you. I thought you wore referring still to
the temporary flume.

Q@ Now, that you understand me, what would you say about that®?

I would say that would be possibly changing.
7hy would you say there is so much difference hetween that
and the other one?

A Because 1t is built on a loose foundati-n., The flunre rocats
direotly upon sills that are not founded on solid materisl,
and there is considerable leakage in t he flume. Besidaes
the lateral alignment, the crookezness of the fluge causes
the flume itself when the water is in motion in that flume,

vto oscilato more or less, naturally tend to cause difforonce
in the vertical elovation, vertical alignment constantly.

Q 'Ypu say,d believa, that you know nothing about the history
of this flume, or the tempnorary Xrkx flume for the last four
years?

A No, I don't know anything about the history of either one of
tham,

Q If, as o matte r of fact, during those four years that flume
had been more or loss filled with ice, and the water was
loaking into it from the dem and thore had boen no attempt

made a t all to keew it on grade, woutld you say those
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eonditions would change the grade of that flume, or
that tho grade would change duringt & t period?
The tempdrary flume you are speaking of?

Yas,

It would tend to change the alignment.

So that you, yourself, in making your computation, have
simply &ssumed the condition as it is at the present time
without referonce to what it might have been in 19129

Yos, so far as the aligmment is concerned, not with referonce
to the---

Now, I believe you assumed the free board in your caleulation
of what amount?

£ight tonths of a foot.

And it was seventy-six hundredths at that point below grade,
wag 1t?

Yes, sir,

Tha t would make a free board in the rest of the flume of
1.56 feot, would i%?

Ho, I allowed a freo board of eight tenths of a foot.

And you took that at the point of minimum cap:oity?

Yes, sir.

You allowed eight tenths of one foot at that point of minimum
capacity, I understand it?

Yes, 8ir,

So that when tlat was seventy-six hundredths below grade at

’;hat point, 1t wohld give you a free board in the rest of the
flume of 1,56, wouldn't 1t?

Yos, sir.

If, as a mattor of fact, the flume was constructed on & gon=
stant grade, 1t would hgve had a very much larger capacity
than that you have given while it was on grade, would it
not?

Yos, sir.

Do you know how much larger?

I havo not computed 1%, but very nearly in proportion to the
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added area of the eross section.

Why did you agssume & free board of eight % onths?

To provide for the oscillations of the water surfaca,.

Do you know dnything about tho oscillations of ths water
surfage in that flumo?

No, sir, not from bbservation,

Are you acquainted with any flume where they use less free
board than eight tenths of a foot?

Yas, éir.

Where?

Any flume run on & lower grade, perfect alignment, may have
a less free bhoard.

One tenth to a hundred feet is not gn egpdcially high grade,
is it, for a flume? i

Gives a high velocity to the flume, yes, sir,

Not such a high velocity that it makes & turbulent condition
unless there 1s something else to vary the condition, is
there?

Yos, sir, it dooes it.

Always®?

Yos, sir,

Bven in porfect alignment xw gives a turbulent condition
for a ealm this silde.

It is not an unusual condition, is 16%

This turbulent water surface?

No, t ha grade is not an unusuval grade, is 1%%

Oh, no, not for flumes.

How high & waves wili Just the grade itself, flume that
siza, oreate?

Assuming now & flume in--on & sgtraight alignment?

I am talkingabout I will refor to that particular flume,
for ingtanca.

I obsorved oseillations which I astimated to be about soven
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or aight tenths per foot.

Where did yon make those observations?

At various nlaces up and down the flume.

Where did you observe the greatest oseillation?

Well, I could not say that, becauso I did not attompt to
make any accurate measurement of them, As I stated, I
notdéd the difference betweon this rim of ice that was
frozon to the side of the flume and the trough of the
oseillation,

Whero was that point that you noticed the ice with reference
to tho sand box%

Oh, it wmas all along the flume, from one ond to the othew,

How near was it to the top?

Varied different places.

You made no accurato measurement, however, of the height of
the turbulencaes? | ‘

No, sir, I estimated the distance hy the width of the sidew
boards only. :

You did that entirely with your epo, did you?®

Yas, sir.

Asguning that the water in t he flume at a point & thousand
feet below the sand box was running within three inehos
of the top of the flume, and not overflowing at all,
would, in your opinion, the water belaw that point, ovore-
£low in the oanal? '

That would ﬂenohd upon thoe conditions of the flumo,

I am talking about its present csopdition.

No, I doa't think 1t would,

If 1t would not overflow, them it 18 safo to curry 1t to
that point, is it not?

That d epends on'what youmoan by tho sw face of the water,
If you moan Wy that the extreme height of the osoillations,

thep my answer im will stend as I stated, If you moan the
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depth of the 8il) well I reforred to, then I wdll say it
will slop over.

Did you hear Mr, Parker's testimony yasterday, in regard to
the conditions whioh prevailod at the time ho made his meaa-
uremont s?

Yos, sir,

Assuming the oconditions whioch ha desoribed in hia tostimony
would the water overflow in the canal®

T don'¢ think Mr. Parker obtained tho true olevation of tha
water surface at the point of measursment.,

Regardless of whethor ha did or dld not, obtain the true
elevation, assuming the oonditions wiioh he haa deasdribed
and ooncerning whioch ha testified, would in your opinion
there be an overflow in the oanal below that pointy

I will have to qualify that, my answor to that, If that
three inchos meant the true olovation of the witer, I
will apsume It would slop over,

Then yomr mole basins for that opinion ig his messuroment
was wrong, wae 1t9

In that respoot; he referrod to the froe board as boing
the $rue distance from the ton of tha flume to the true
elovation of t he water surfaoa.

Just answor my question. Your assunpfifon,your oepinton 1t
would ovorflow is bamed upon tho asvumption that his
moasuromont le wrong, im 1t not?

In that partioular.

You say yonobsorvad s stream in tho tomporary flumae?

Yos, wir,

That was down in the regular flume seotion?

Portions #f the sorcen, it wasn't inteot,

You don't know what ite original sondition was¥y

Ho, sir,

Did youmoausre tho flumo at that point

Right at the soreen?

Yon,
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I cannot say thut I measured exastly at that point.

Wag the soreen, was the part of the soresn which was

loft a part of the soreen that was originally installed
and & t the point of original installation?

I could not say that, |

You don't know whother it had baeen moved or not?

Oh, noj it showed the soroen had been placed thora,

But youdidn'f measure the fluge at thut point?

K eennot svay that becsuse I did not nots the exast position
of the flume, from 12 point.

Do you know "hether the flume as & matter of fact had a
larger oroscs goction at that point that other points®

It had no groater deapth than the average, I did measure
the width at every stationy I did measure the depth ovory
atation,

I underatand it, the sereen wag/i%¥§n§own at the bottom of
the flume? '

No, it was standing up on &n elbow,

You sny 1t had been installed at that point?

fhoro wore cleats on the side of the flume which showod the
goreen had beon insgallaed thore and part of the soroon
was 8till in the flume.

Do you know whe thor that was tho point of original installa-
tion, or whether it had beon shanged, ¥ or instance by some

aubsequant user?

’ NO, air.

ﬁo you know whethexr Mr, Donan at the precent time is using
that old flume?

Thoro was somo water running dewn the flume. I underatood
gomeone wag using 1t for a small power plant,

That wag Mr., Donan, was 1t not?

I think so.

Do you know his plade?

Yoo, alr, I stopped at the place they called "Donan's'
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Thore was no one there at the time.

You are speaking of the coefficient whioh you used in
caloulating the ocapacity of thet temporary flume; in
agsuminge that coeffieient, did you assume it with roforonce
to the presmnt grade concaerning which you hive testifiod or
dogoribed®

Yos, air.

You didn't assume it with referemco to a constant arade of
one %0 one hundred from the head to the,head-works, to tho
end of the fluma?

The coeffloient wag not geleoted with reference to the gradeo
of the flume.

What 1is?

The coefficient is not melectod with reference to t he grade
of the flume, the coefficient of rugosity. ‘

That is true, but nevertheless youdid assume & aoofficinnt
in this ocase? |

Yas, sir,

And I beliove you assumed it in arriving at your coefficient,
bn the bvasia of a certain grado?

No, sir, the coef(icient is oro of the olomonts of ealoulation.
The grade is another element and hoth havo to do with the

velooity and consequentily the discharge of the flume, but

. one 18 not dependent upon the other. I spoak now of the

co=officient of rugosity, not the so~officient ¢ ag we

usually torm it,

Q@ And you in assuming your free board of olght tenths, you

based 1t prinoipally upon the varistion in tho vertical

alignment, as I understood yéur testimony?

A And the ocurves which ocour below the preaent remaing of the

old flume, Part of the flume has been taken down, but
part of the sub-strusturo is there which #howed 1t ocurved

around to join the presont flume,

Q Buft you assume tho eight tenths free beard, becsuse of the
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variation in the vertical section?

And the variation in the latersal alignment.

What did you determine to be the veloclty, the initial
velooity of the water in the sestion having a slope of ,15%
I found no such veloocity, no such slope.in tho tomporary
£lume . |

Wag there not in tho temporary flume--

Thoro is & gteep section at the hoad, tho slop 1w not ,16.

What was the slope of thét steep seotion?

It is vory nearly & foot in & hundred feot, one in a hundrod
instoad of one in & thousand,

What velooity did you letermine the wuter would have
at the end of that steep section?

I did not ocaloulate the veloocity thore.

Doesn't the velooity at that point have g good deal to do
with t he subsequent veloclty of the water in the lower
gection of the flume?

For somo dintance below that, yes, aix,

Dooen't the veloeity with whioch the water flows into the
regular--into a flumo of rogular size and having a constant
grade havo a groat deal to do with t he velocity of the water
as 1t goea through the flume?

For some distence below thuo fall,

If a flume has a grade of one tonth to & hundred and it
ontors the head of the flume with « lurge velooity, isn't

" the grade of ono taonth sufficient th carry that velocity
ﬁhrough, and 1if not, whore would the change take plece?

Chonge is gradual, the watoer surface from that point would
not be a stralght line, but & curve, and the longth of that
ourve will depend very lurgely upon the conditione of the
flume, and alignment and sigo of stream. There is no fixed
rule to dotormine what the laength of that curve i@,

Juppose the original volocity was enough to do that, what
would be tho effect?




o B> o

-D

If it was enough it would cerry tho wuter through,

Carry it through?

Certainyy.

It would cnrry mors water throﬁgh, would it not, through
the flume?

If it was a short flume, it would,

Would 1t not in & long flume, if the slope of that long
flume wore sufficient to maintain the initial veloadlty?

Cortainly, if the slop was safficient to maintain it.

Then the velooity with which water enters ths flume has &
great deal td Ao with the sarrying capucity of that £lume,
hagnft 1t9
If the slope is sufficient mxikat to ocarry it at that
veloed ty, yas, sir.‘ .

You say you could get an exact saleula tion of the carrying
sapacity of th&t flume without determining first tho velosity
with whieh the wator enterod the flumo?

If there was a stretch of consil ergble longth that becomes
a controlling strefch for the capacity of the flume, and any
falls above that will not affect it, Tt will affeot 1t
vory short distance, but not very considerable distancae,
That is true, but yon say the veloecity whk with which water
entors tho velocity does have & muterial pamt in the carrying
capaelty of the flume, or the water that may go through?

Per aomo distanoe helow,

But assuming the gtade below that point is sufficient to main-

tain that velooity, then it would ha we t0 do with the
amount that would go through the entier flume, would it not®

Cartainly.

Then how can yondetormine the total cerrying capacity of that
flume without determining thowe two factors, first the
velocity with which the water went into the head of the
flume, and aodond wheter or not the grade on which 1t was

congtructed was sufficient to maintain that volocity®




Bocause I hove agsumed the stretch of flume hore is suf-
ficient to be & controlling length of the flume, capacity
of the flume, _

In other words, it is a meore agsumption on your part without
8 determination of those two factors or either ond of them
is 1%¢

Well, depond on what you mean by pure agsumption. I agsumed
the section was long enough to be a controlling seotion,
yos, eir.

And you have determined your capsceity hore without reforernse
to eithaer of those two factors, did you?

Yes, sir.

I don't know that I got your data on which you base your
caloulation of the capaeity of the 1902 flume, correctly;
give mo the clovations at the inteke place.

Klevation of tie second flash board 514,.87; surface of the
water below the mtream B1E.99; bottom of the intake, bHottom
of tho flumo at the intake 508,27,

You had a factor of 4,72 foot in it as I remombor; what
18 that®

That is the depth of tho wator bolow the sorooen.

Depth of tho water below the screen?

Yoa, sir.

On what did you hase that assu mption 1t was 4,72 below the

goroon?

‘That is merely the difference betweon 512,99 and 508,27,

4eloVution of the water,.
From what data did you get the 512,999
FProm some notes handed me.
Thoe grost of the dem is 512,89 and we are unable to tall
whore you got tho data of B512.99. Mrs Bucklor teatifiaed
the orest of the dam was Bl2.99, bottom of the ®lume

B0B,287, top of the flash board 514,87, as I have it.

You made tho depth of the witer in the dam or the reservoir--
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THS COURT: Water lavel; that im tho way I
have it, I don't know what ha meant by 1t,.

MR. STORY: He tesatified me to the correot-
ness of these exhibits, and the oreat of the dam
ag given by the exhibite introduced in aevidence is
612.89.

THS COURT: That {a what I have 1t.

MR. STO0RY: And the elevation at the top
of tha firet flash board 516,80, and top of the
sooond Bl4.B0,

THS COURT: .87.

MRY STORY: b514.87. 1If ho pava It aa
612,99 I proesume it must have boean at somo DAL=
tionlar timo, beomuso that would be above thae
dam and helow the first flash board, avan.

THZ OOURT: He tostified to anothar flash
bourd having been put on whioh ralsod the water a
foot, lutoer,

But in mak ng your ocomnutation then, you usad the olevation
of B12,9) as the height of the wator?

Yan, sir, below t ho sareon,

If thera, am a natter of faot, tho water elovation

had beon inoressod to B14.89, thore would havo bo'n oone

aidorablo more depth below 1o soreon, would thore not?

Undoubtadly .

Thot offo0t woulf that havoe?

Inoroase the ocap.oity of the intnke,.

It would inoroanse the cennolty of tho flume?

Tho onpnoity of the flume, in my opinion, My onloulatkon

i not based upon these fipures, morely the capacit: of the
intnks,

Thnt?

Tho cnpucity of the flume, my caloulstions wewe not basaed
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upon these figures. I took these figures simply to firure
the capacity of the intake.

What effeat did the intake have upon the capacity of the
flume?

Intake may have a much greater capacity than the fluge, and
ovarload the flume.

The object in construsting the intake as it was, was to got
& velocity, increase of head and pet as much veloolty as
possible for the water as it onters the fluge, is it not?

I shoﬁld say not in this instance. Before it reaches the
flume it is built on a level that would not tend to in-
orease the velooity the first reach,

What do you mean by '"reach"?

The firat distaence along the canal.

Hoﬁ long®?

rifty feot,

You are speaking of the temporarye-e

I am speaking of the original hoad of the 1902 flume.

Why do you say that tho faot that was on & level did not
make any partioular difference; 1if you'hoaped the wa ter
up in that flume it would make a differonco, would it not?

There 18 no opportunity to heap=--

The greater depth of water you nbt in that¢ flume would give
you a groater hoad and greater velocity, would 4% not?%

Certainly.

-Then, as the water was inoreased in depth in that section

of the flume, you would get a larger head, would you not?%
Yas, eir,
If, as a matter of féot, the height of tho water wae more
tham 4.70, as yon assumod in your saloulation, you would have
a great er depth?
Cortainly. ,
And, oonsoquontly, greator veloolty of wator ocome out of

that sootion, would you not?




Q

£ >

> o > & >

No, I don't think the ¥elocity would be any zraataer,

Why not?

Because L have caldahlated the véllcity a8 the velocity of
the flume, which is in emcoss of what the velocity would be
in this lovel reach of the flume.

Ploaso explain what you moan by the "welocity of the flume,"

Volooity of khe raegular section of the flume on the slope.

And without rofdrence to the wvelocity with which the water
onteres the flume, is that the case®?

There is no data on whieh to figure that, but I assumed
tha velosity of khe water as determined in the flume.

In yomr caloulation then, you have omittod entirely the
velooity aﬁ‘which the water entored the flume, have you?

I hafe assumed it to be not as the wvelocity in the flume.

- How did you detormine tho velooity in the flume%

By the ordinary ealculation in Cutter's formule.
What cb=-officient did you use?

I used co-effioclent of thirtean.

fhore ald you get that?

That is my Judgmont,

Baged oh superiende that you have dascribed before?

- dxpoerioncae and study.

hat freo bourd did you uso?

In thia flume?

Yo,

s2ight tentha,

Why did you uge that?

Mor the roasong I have stated, td provide for the oscillation
of the water surfaoé in the flume, to prevent slopping ovor,

Did you soe 1t @lop over?

No, sir,

What?

No ,air,
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In arriving at your crose section of tho flume whot 1cure
did you use?

I usad the dopth of the flume les= elght tenthe of a foot.

Jith roforence to the minimum sectiont

No, sir, I assumed tho constant depth .

You asgsumod thatwas a eonstant denthy

Yoa, air, that was according to the avidenca,

Then, 1 take it, you asoribed tho difforance in your oale
oulation hetwoon the=-betwoon vour caleule tion and that
glvon by Mr, Parker totwo thinga; first, the amount of
frao board which you al}owod, and tho coefficienoy, ia that
tho casaeY

Yos, gir,

You think that makes the difforoncaf

Yoa, sir. |

And by that, by your figures you arrive at a ocarryling aupaolty
of the flume upsuming the co-officiaont of 013 to be two hune-
dred and fifty-sevon second feet?

Yos, sir,

Could your opinion aa to the omrrying supaocity of that flume--
vary or be ochanged, 1f ns o mutter of faot you ran the
flume th full to within threo inches of tho top and 1t aia
not overflow anywhoro helow that point, but on the contrary

‘dnoroasod to its free board by four tentha of a fo t%

Qertainly, 1if you can prove by exporioant more wator oan

go throupgh the flume, I will chango my opinion, no vyuastion
about thuat,
If, as a matter o faot, you mansuraed tiree hundred und two
| aocond feot of watoer flowing in that f£lume at the point
o thousand feet bholow t a wand hox, and 11 tiore ot a
froo board of threo tenths of a foot or ratner twonty-five

hundrodthe of a feot, and ocontinusd to inereoame 1to froo

noard, for the firat thousend f eot :wnd then mainteled
& virtually oconstant froe board, from thore to the and of
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the flume, of sixty-fiv @ one hundredths; your opinion would
change as to the carrying capesity of that flume, wohldn't
it?

No, you wonld have to domonstrate those Rami’ conditions
held throughout the antire longth of the flume.

T am assuming that hasg boen tostified to by Mr. Parkor they
did continue,

I beg your pardon.

Asgunming they do continue throughout the flume, wouldn't
vour opinion be changed as to the carrying capacity?

I don't know I guite understand your question, like to lLavoe
it

You say in your opinion the carrying capasity of that flume
ig two hundrod and fifty-seven second feot?

Yan, sir, with & froe hoard of elght tenths,

I am asking youif you would change your oprinion in that
rogpect 1f, as & mutter ol fact, you measured the flume
running full of water or within throeo inches--twonty-five
ono hun'redtha of & foot in fact, of tho top at & point
‘one thousand [' cot below the pand box$ and that in golng down
the fluge the fren board incraaged constantly for the firat
thounand foet from { hree incheg to sixty-~five one hunirodths
of a foot, and from thut point o'n down to the ond of the

i
flume, continued at practically a constant level of sixty-

- five one hundredths free bhoard, wouldn't your opinion undan

thosa ceircumatancos he changed a8 to the carrying caragity
of that flume?

No, sir, I would mmy}.ho flune wag ovarcrowded,

Regordless of the fact 1t did not eloy over?

Prom the fuct you are rupining witiin three inches of the
top of the flume, allowing no factor of safety to bo
countod upons,,

If 1t did not overflow at that point, I presumos--

A gtruct re may be ovorloaded and yot not full,




e P o oo

As a matter of fact if thore had been a larger veldeity
at that particular point, a greatoer veloeity, tnore would
have been more freo board, wiuld thero not?

Certainly, for the same discharga.

You notice some tributaries coming into the flume as you
wont down 167

I saw a small gtream come in fromthe pipe line from Bridal
Voll Fallg,

Is that the only one you noticed¥

dhat ia the only one I saw; I didn't go belowe

Nidn't go halow that poiht?

No, sir.

I beliave you testifiod that having a velocitx/zgdu a1 o088
geotion of & flume, the co~efificient oan be accurately
determineds Did you not so tastify?

In the cace of uniform flow, yos, 8ir.

If, as a matter of fact, you astually measursd the flume
full of water and you got--~you knew the cross @eoction and
you knew the welocity of that water, you could pet the
aotual oo-efficient could you not, mathematically?

Yon, air,

MAnd that dotormination, whatemer it was, wili bo more
agourato than any assumption you or anybody else 6o:ld
make, wonld it not?

Cortainly.

REDTRECT BXAMINATION by Mr. A, C. Hatoh,

Mr, Jansgon you unewafad Mrs @bory that you made your cale
oukation ag to the tempomary flume without taking into
consideration althor of tho t wo factors, the flow ot the
intake or whethmr or not tho grade below was sufficient
to maintain the velocity at the intake; ig that a faot,

or did you taeke into oconsideration the grade of the flume




a8 1t actually existed and that it was not sufficient
to maintain the velodity &t tho entrancae®? |

A T had in mind two slomonts, tho intake and tho velosity at
the ond of what you might call the raging stretch of the
flume, this portion with the heaavy gradé. I did certainly
take into account the slope of the flume in the distance
marked by the red line, which I considered was the Gon-
trolling seotion of the flume, controlling stredch of the
flume,

¢ And that was the eontrolling element in your determination,
wag it not?

A Yos, sir,

Q And wasthe place of measuremsnt sufficient distance below
the entransce to ho beyond the curve of entrance volooity®

A Yos, I think the length was sufficiont to oversome the ourves

due to aentrance volooity.

RUCROSS SXAMINATION by Mr. Story.
Q@ How oan you tell whathor that grade igs sufficient to maintain
tho wveloolty unlesa you know what tho veloolty is®
A You cannot tell definitoly.

REﬁIREGT EXAMINATION by Mr. A, C. Hatoh,
Q ﬁave you tho data as to the wheels used by the Utah Power
‘Qompany at the Olmstead plant?

A T have no notes on that, Mr. Hatoh, I have @ecn tho notes of
the testimony given; I have no notes on 1t myself.

Q@ fWhe toatimony shows thygiro the otandard Allis-Chalmors
turbino whoels, oporating under & hoad of about throeo
hundrod and thirty feet. The ovidence-~«I have forzotten
the witness, I think 1t was Mr, Brundige, wag that those

wheels were guaranteed as oighty per cont officiency
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when put in, and that at the and of ono year by roason of
woar by grit in tho wateor and othorwise they became ro-
duced to an efficionoy of only sixty-fiva, end that ccourred
by reason of the sand in the water gotting betwoon the
runners and the casing, and thet thoy then continuod to
run for sevaral years under the same conditions and were
not reduced as to officiency; have you read Brundige's
tegtimony in regard to those whaoelsg®

Yos, 8ir.

Now, you are asquainted with that olass of wheel, are you?

Yes8, I have suen them in operation, tosted some of them,

Can you state whether or not the wheel would lose fiftoon

por cent b 4ta efficlency for one year and then remain

at that ooéﬁitian of gffiociency for soeveral yoeors therecaftor?
A woar of that kind would in the £hwst instance be & very
extra~ordinary ocondition of wear, and if it did eontinue
after the first‘ybar then the caumos which caused the wear

in the first yoar must also dis-continue., In other words,
thoro must be only one poriod of muddy water, because ag
'long as thoro ie muddy wator and sand passing through the whoep
the whecl will wear and gradually deorease in afficilonoy.
What would be the effect upon the whool of tho woaring

such as I have desoribed as to its efficiency when weuld it
- bo most inefficloent, right during tho time whon 1t wogme-

the wearing was occurring or afterwards?

A If thero was a sufflolont amount of sand poing through the

wheol o woar it in the way it has beon indicatod, the extra
work turning the rumner of the wheels with this sand grinding
betweon tho runnor and the casing would ma cut down the
effioiency of the whaol immediantely and would be very
notliceablae and probably would rosch & much lowor eft'icienay

then aftdr the muddy weayer had dissontinued and it wue

oporated with clear water,
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gxplain why that is so.

Beocauso the grit is crowded in hetweon the vanes of the
casing of the wheel; that very fact,grinding will tend to
retard the runner and work is being done there in addition to
the work being dome driving the mashinery.

Can you explain by diagram or otherwise the working of these
whdels? ,

If T had a plece of chalk I could., That ia guproged to bo
goncentric, the outer portion of this ropresents what is
known as the guide of the furbine. In & section--thig ila
really & double line hereo,--thesa lines reprosent the vane
of the rumner of the whoel, The water entors in a diraction
indicated by the arrow and impinge upon the vane of thae
wheol, driving the whoel around in the dircction indicated
by thig ar row marked "B". When thore is sand and grit in
tho Qator tho first wear occurs against the concave fasce of
the guide. Thon, ag it strikes the vane of the whoel 1t
also woara on the concave side of the vane. This vena
travels usually at « 8posd somewhore about four tonths of
‘the apouting velocity of the water at the entrance to {ho
wheol, and that velocity which is fturned by virtue of thia
guidg/;gggﬁces the enorgy in the wheel, causes 1t to rotate,.
The loakage betweon the vane and casing ugually occurs

batweon those rimes and the woar which produces & lomss of

officiency is the woar at that poigt. Vo may have a oone

gldorablo amount of wear on the face of both of these curvaed
surfaces without materially decreasing the efficiency of tho
wheel, It 18 only when this opening botwecn tho vanes and
the guides decrease sufficiently to allow & conafdorable
portion of the water to not only eseape tho working funetion
of the wator, but get in betwoen the vaunes and agtually

oot as an interforence to the wheol itself, so that any
loskage trut ocours theoro acts asg & douvble rotardmont

of the whaoel, not only that it loses itam force ag o propalling
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power, but becomes an obstruction to the whoel itself,
and this is where the leakage must occur %o diminish tho
efficliency of the wheel, until tho venss become worn so
thin they broeak through, of course, Then, of courso, the
wheol 1s mractically aut of commigsion,

When those openings hecome large enough to &llow twonty-
por gont of the wator to escape what would bs the affect
upon tho afficiency of the wheel®

The officiency of the wheel must then he decrcased very much in
exocoss of the twenty ner cent, probably twice that much,

Or forty per cont?

Yos, probebly forty per cont.

Then a whool whon first installod having a capaclty and
afficiency of eight ner cent, having lost forty por cent
by reason of the ascape of twonty per cent of the wator,
wonld become practically useless, would it not?

Yos, I should say €0,

And you mey state whether or not in order to @do the work it

would be necesaary to put in new wheela?

Certainly roquire new wheels 1f it ig worn wntil twanty
por sont of the w tor leaks through botween the varos and
guides of the vwhool.

MR, BT0RY: I don't romembof any tostimony,
Juige Hateh, there wav twenty por cent going
through,

MRe Ae Co HATCH: Mr, Brundigo tostifiod,

MRe SWORY: I don't romomber his testimony
that twenty per cont of the wator oescaped. Too8
Your Honor »remomhor that?

THE cOURDy T don't resall it.

Mie SBTORY: He tostiflod the officionoy
wag about asixty~five por cont, the plant, ho
did not teatify any twonty npor cont of tho watar

going through the npipe esoaping bot won tho vanos




and the guidesa.

MR. As Co HATCH: That ic all.

He Fo THOMAS, c&llod by tho plaintiff,
being first duly sworn, testified as follows:
DIRECT BXAMINALION by Mr., A. C, Hatoh.

@ You are the perty who was wator comnisoioner appointed by
the Fourth District Court and testifiod bofore in this
cage, & o0 you not?

A | Yea, &1

Q@ Did you at ény time make & moasuroment of the witor flowing
in the flume of the Utah Power & Light Company, or tho formor
Telluride Power PTransmission (ompany,in connoction with
onoe Mr. Pharis who was the ongineoer in dhargo of the work
at the Olmstoad planty and with one Mr, Jarvie, an

engineer for the Provo Reservoilr Company?

A Yoea, wir,

Q Whon was that?

A On the 28th of July, 1911,

Q What -as the quantity of wuter flowing in the flumeo at that
tima®

A My meagurement was £2l.2 feot.

Q Have you official notos or memorandum of what you did at

that time?

Al You, alr,

@ Have you them with you?

A Yea, sln,

& You may produce them and read them,

A Before moasuring I had a statement by tho ongincer about
whot he ad méasurod in in July 1910,

@ What englinoer?

A Mr, Pharis,
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Q@ The onginoar of tha Powor Company %
A %Yos, slr.
Q@ And do you know whether it was tha same men, Pharia, wio
wa’ hare and testified in thig case?
A T don't know whether ho has testifiod hore on not.
HR. JACOB LVANS: It &@ the aume man, la
it not®
MR, 8Q0RY: Only Pharis I lknow.
THd WI MHESS: ILives in Salt Lake City now
I belioves, Bafore we mogsured that he informed
Mre Jarvie an d mysolfe--
MR, STORY: I obhJeot, Your Honor, to 1t aa
boing hearsay. Mr. Pharis can he aallad.
THIE DOURT: ObJootion la sustainoed,
DHS WIDNESS: Then I will Just 8aa the notea
of my moasuremont,
Q@ Huoh notoa ag you made as to what was dono by the throa of
you at the time you wore thero torathor moasurin. that wator,
A July 28, 1911, Moasuremont takon of the Pellurido fluma ot
Donan'a, or the Uppor Palls; moasurod 1t in four #ootions,
oight foot wide, and at a depth of five fo t oh gixty
inchos. loasurod each oross saotion. I have tho ravolutions
and voloolties, deptha and widthe of ocaoch gootion, if you

want 1¢t.

Q You need not pive that,

A Just tho total, total roads £21.2 oubic foot.,

 How did you oome to po tharae?

A How is that? '

@ Why did you go tiore at that timo to make thena moasguromontay
A Woll, we did it to lknow whet water wog panaing through tha

flume at that time. boeocause I had communications with tholr
conmpany neoarly evory day, about the volumo of watar in tho
river abovo them, tho road inpgs thoy were taking,

€ Tho roadinga that who waro taking?
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Thoir comrany had some agent on tho river taking readings of
the river overy day at a station above that point somewharo,

Did you at any time make any othér;meaaurements than this of
the water flowing in the river®

No, this is the only moasuroment I over médo.

You say you measured it a t four differant Places?

No, moasured four oross mestions of it ovary two foet acroas
tha stroam,

Pid you at tho time make a noto of the free boardjthat is
the hoight apd sides of tho flume above tho wator?

No, sir.

That 18, the depth of the watenr?

That ig tho actual depth of tho water on that day.

How waa that determined?

By moasurement 8 that wo made ourselves, by placing a rod
down the canal and measuring tho rod.

Was tho watoer runninh protty level or was tho flow such i¢
ran up on your rod whon you put it into the water?

Woll, runuing so ewift as 1t is there, hardly able to got it
éxaotly lovol, but good as we can gonurally get streams
of that kind.

They have no 81ll well or anything to determine tho actual
dopth at their measuring point on tho canal or tho flume,
have theoy%

ANot that I know of, I didn't goo any thoro.

&_will aglk youn whethor the measuremont, that is the moasuro
maent detormined by all throee of yyou, or whether it was
only your moagurement?

That is my own measufament.

Did ﬁhe othors make any differont measurement?

Mr. Pharis measured it also same day, @ame timo.

What was #hw Mr, Pharis' quantity determined at that time?

Ho had a 1ittleo lese than I did, 218.5,

And whot aid Mr., Jarvie determine?




A I don't think he ﬁade any measurement at all., He was just
an agsistant to the two of us.

Q@ In ehecking up the two of you, ydu and Pharis®

Yos, gir. '

Q@ Have you any judgment as to the free bo.rd at the point of
meaguremont?

A No, sir,.

How nearly full was the flume at the time you moaasured i¢%?

A Only juet from the notes I took on tho day previous, what
deptha they had taken the water at, I did not make those
moasurements myself,

Q  What I wantoed to know is: if we cen detormine whether the
canal was nfaotically full of water ot tho time you moagur:d
1t.

A No, 1t was not full.

CROSS MXAMINARION by Mr. Stoxy.
. What kind of a meter did you use, Mre. Thomas®
| Current water meteor.
What kind?
I don't know the name of it now,

Whose wag it%

> & > & > &£

Bolonged to Provo district.
( Hed yow hod it colloborated at or about the time thet you
‘made this moasurement®
A7 No, @ir,
Q@ Do you know anything about ite colloboration?
No, sir, -
Q@ You don't know anything sbout its accuracy?
No, sir,
€  Was the five fool depth which you montionad tho depth at one
pglde or the average depth?

A That wne the avorage depthy wo took thut ot overy cross moction
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five feat,
How much wator was in tho river at that time®

I d1d not have anyt moasuremaent made at that partioular date,
All tho water in the river going through the flume?

No, sir.

Thore was addi tional water, was theroe?

Yo, 8ir,

You moraly measured whut was in the flume without refeorence to
what you might have beon able to push through the fluma, or gat
through the flume at maximum gapucity®

That 1is right,

REDIRACT BXAMINATION by Mre Ae. ¢, Hatoh,

D4d Mr. Pharis have a moter?

Yoo, sir,

And ho made hin own mossurements?

Yoa, sir,

Yhat was hia aotuanl moasuroemont of tho flow?

Ho mado it 216 foot,

Why daid youglive ua 218 and a half,

Well, T romaember the statemant that he made, that his machine
had ‘ot boon testod lately and belioved it was running about
ono per ocent low, 80 tw and a half feet wag added on acoount
of that,

Thon, did you add anything to yours by reason of anything?

No, slr, mine was aotual moasurement?

Pharis moasurement wos actually five eecond feot less then
youra¥

More than sixi oh, yoa, bB«2.

REBRASS OXAMINATION By Mr. Story.

The soccuraocy of tho measurement would depend upon the




agourasy of the meter, wouldn't it¢®
A Yas, sir,

Q@ And you know nothing whatever abdut tho ascuracy of Pharig!

meter?
A DNo, sir,
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Te Po WENTZ, recalled,
DIRECT ZXAMINADION by Mr. Jacob Hvansg,
Q Mr. Wontz, you are tho Commisusioner of this court at this
timo? l

 Yom, sirv,

£ B

And have baen for two or three yeaprs?

YGSO

\

£ >

Are you asquainted with the Utah lLight & Power Company's
flume?
A Yea,

MR, STORY: Juat one sesond, while I think
of it. Mr, ivans, are you intonding to---Judgo
Hatoh seid 1t was your intention to conhoot up the
sondition, the present oonditkon of that tempoxary
flume with i1ts original condition. I don't wint to

Interpose & motion to strike out tho toatimony

in that regard until you have finishaed your aevidonce

in that regard., Have you some moro to offer?
MR. JACOB HVANS8: Yea, wo have Some 1moro,
Q Have you, while you have bhoen Gommissioner of thas Couzt in
the distribution of.wdﬁar of Provo river made any moasuremonts
of the flume of the Utah Power & Light C ompany ?
Yoa,.

At Donan's gtation?

> >

Yan 0 alr,

@ When did you meke the firat measurement of that, Mr. Wentz?




Q

July 27, 19k4.

Is that behind tho point thut the water was moasurod by Mr.
Swendson and Mr, Parker, do you know?

Yos, as I understand the testimony, & point 1845 feot bholow
the headworks or approximatoly 845 feet bHelow the gate-
house or sand-~box.

What mathod did you use in making thae moasurement?

In all the measursements oxcept the first one of July 27, 1914,
I have uged the 8ill woll at that point and made the moag-
uromente, taken netoer observations and put sections seross the
gatream, That is eight across the stream and at dopths of
approximately eight tenths of & foot. That ig generally
I have teken forty-oight readings in o oross section of the
velocity to determine that velocity fector. In gsome 1lngtancas
I have teken a strata of less depth and taken fifty-six
roadings in the section and in ono or Wwo instances I havo
taken atratas of still less depth and talkon gixty-four road-
ings in the scotion, Those readings, I think, in evory
ingtonce in 1916 and '16, one hundrod and fifty rovolutions
of the meter were obgerved except on posaibly two pointe
on ouch sidos. [hae observation of the water lovel, the
water hoight was taken with a atill well of two inches in
diametor, a pipe two inches in diameter with & n intake
pipe from the flume of one-eight ineh in diameter, The
'obsorvation of the #till well readings wore taken gonaorally
‘at each time a row of observations -aro made, that iga
taking tho first mow of readings sorosas tho bottom of ¢he
flume The 8411l woll was obso#ved first, and then
boforo teking the second row across, the aill wohl was
obgorved apgain, meking in all nine to twelve obamervations
of the atill woell., The mean dopth of wator in the still
woll wap obtained by noting the-=takings tho Lowost depth
thot the water wonld pulsate to and the highogt point the

wator wonld raise in the still well, and taking tho moan
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of those two roints, When the flume is running about two
hundred second feet the pulsations from the low point to

the high point is about three one-hundredths of a soeond
foot--of a foot. When the discharge in the flume is groatax
the pulsatibns are groater and sometimes reach to a height ag
high as five hundred of a second foot betw:on the low and
highe

MR. STORY: You mean of a foot.

Of a foot,

Now, yo: may giwve us the results of thesa naasurements,
commencing at the first moasurement that you made on July
27, 19143 and by the way who was prosent with you, if you
know at the time that measurement was mada,.

Th4 discharge July 27 1914.

MRe As Co HARCH: Mr, Wontz, will you give
ug the pulsations asgain, that I may pot tthom,
maximum and minimum of the pulsations,

The pulsations in the still woll whon the discharge ig &w
approximatoely two hundrad socond foot, is three hundredths
of a foot, When the dismharge ig greatoer, two hundred and
thirty, to two hundred and forty cecond feet, tha pulsation
is approximately five hundredths »f a foot.

Now, you may state what the digcharge wes on July 22%

MR. STORY: He did not answer who was wi th
him that time.,

Q "State who was with you 1f you can, if asnyons, on July £7.

If T understand tho question, you wint the diacharge of just
who wag vi th me? ‘

I want both, and want ko know who wag with you now.

Caleb Tannor and Frank Dusenbherry.

Who is Irank Uysenberry?

Tho foreman of the flumo.

And Mr, Tanor 18 the enginser of the Provo Reservoir?

Yon,




Q Give us the discharge now,

A The discharge on that date was 2287.83 second feat.
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MR. STORY: I don't want to interrupt you,
pardon me for doing it, but won't it add to the
clarity of the whole thing if he puts in “is
hoight as he goes along, have it altogether.

MR, JACOB EVANS: All right,

Tho gauge height at this time was 4.79 feat.

MR, STORY: Is that the average depth?

Yos, that is the mean.

What did you say the geuge hoight was?

4.79 foot.

Now, give ué the noxt, second foading.,

Ootobor 19, 1914, ghe.gauga height wag---

What wag with you‘dh tfhat occasion?

Caleb Tannor, Franik Dusenberry, John Carter,

Who was John Carter?

A workman on the flume,

All right. Now, give the gauge height.

Gauge height 4.90 feet,

The dischargoe?

. Dischargo 207,92 second feet,

Give ue your next, Mr, Wentz.

The next moasurement was on November 6, 1914.

 Who wag with you that time?

Caleb Tanner,

What wag the gauge height?

4,95 foat, :

Discharge?

On this occasion we uzed two meters, meter No, 1361 and
mater No, 1843, both counted on the same rod. The discharge
by metor No. 1551 was £ll.386 second feet, The discharge by
moter No. 1843 was 212,76 sedond feet, The mean dischsrge

by those two meters 1s 212.06 second feet,
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Give us the next measurement?

The next moasurement was on Novembor 9, 1914, Mr. Tanner

wae with me on this date; the gauge height wag 5.05 feot.
The same two meters were used on this date, mounted the
same ag on November 6ths The discharge by No. 1351 was

281 second feet; the discharge by Meter No., 1843 was 219.66
gecond feets The mean of these two meters was 280.33 second
foot,

Give us your next measuremont.,

The next moasurement was on July 9, 1915, Frank Dusenberry
wag present &t thie time. Gauge height was 4,74 foot,

Disgcharge®? |

Discharge was 224,64 second feet.

Give us the n ext measurement, Mr. Wentz,

The next moasurement that I have--this is arrenged not
ag:ording to the dates for 1915, I have given you the
July dete. I will now give you tho earlier dates. May 8,
1916, Mr. Pratt was with me at that time, D, B. Pratt,

Who was he?

He was later the arsistont comnisaioner on tho upper division
of the river,

Is he an engineer?

Xen, sir.

At that time he was not in the employ of any of the porties to
Ithis action?

ﬁp /

All right, procead,

The gauge height wap 4.64; tho disocharge wus 214,76 second feet,

June 3, 1916, Carl Fawley was with me on this date,

Who wae he; that is wap he conneated with any of the narties
to this suit?

No,

Was he an enginocer?

No.




Q@ All right.

4 The gauge height was 4.9 feot; the discharge was 239,72
8econd feet, '

Now, I have the gauge reading for thut yoar but not the
discharge.
MR, A, C, HATCH: Were they tlde same year,

A Yes, July 19th; Gauge reading was 4.88 feot,

Q Just a momént, Mr, wentz. Aro gauge readings dependable to
determine the volume of flow at that section?

A  No.

Then they would not aid the court much in determining the
volume of water flowing in the flume, I take it?.

A No, unless the oconditions are exactly the same there and
they are right olose to another measurement. I would not
hase anything on them,

Q@ Nomer mind reading them thon. Go on with your naxt measurament .

MR. THURMAN: You let me olear up one thing
here. You used the term "gauge haight™" does‘ﬂmat
mean the depth of the water?

A That 48 the depth of the water in the flume teken by the
86111l well, The next measumement is May 16, 1915,
Theodore Farley, Junior, was with me on this date.

The gauge height was 4,69 foet; discharge 226,65 second foot.

The noxt moasurement was September 9, 1916; Mreeman
.Tannor and I, He Griffiths were with me at this time. The

Igaugo hoight wae 4.87 foet, theo disochurge 198,93 second
feet,

Ocbober 9, 1916, Froeman Tanner wes with mo at thig
time. Tho Gauge height was 4,70 feet; the di scharpe was
218,76 second feet,

Next measurement of Ostober 13, 19163 D. D. MoCune
wag with me at that time. Gauge height was 4.68 footy

Q Who i D, D, MoOune?

A He is an employe of the roservoir company .

Q Is he an angineery




A No, I think not,

MR. STORY: Freoman Tanner, who is he?

A I don't know who,@e was employed by at the time. He is an
engineer., .I will say these measurements in 1915 and 1916
all parties with me were on the stay line, that is holding
the stay line to the mster and really had nothing to do
with the observation. I made the observation of the revolutions
and held the meter up and r ecorded the notes.

MRe. 3TORY: I8 Ireemean Tanner conm dted with
your company?

MR, A, J, WVANS: I think he has bhoen,

MR, STORY: Was he employed by the com any
at the timo this measurement was made?

MR. 4, J. HVANS: T think he was not. He has
beon in the employ from time to time just occasionally.

MR. S8TORY: I understood Mr. Wentz to say
ho d1d not know who employed him to do the work,
whether he got him or whe! her he went thore as one
of your employes. I would 1ike to know it, that
is all,

MR, JACOB KVANS: I don't know; Mr., Murdock
might know,

MR. STORY: DLet's get Mr. Wontz' testimony
on it then,

Q@ You can tell us what you know about it, as to whose employe
ha was in, L1f you know?

A On Saptomber 9th, he wag making at rip with me to tho lakes,
and L told him I waa-gélng to make this moasuremont a t the
flume and asked him 1f he would help Mme do ghmt and we
caught the t rain at the Monan station and wont to Hebor that
aay e

MR. BSTORY: Was he am employe of the

rosegvoldr company at that time?




A No, in the employ of no ono a t that time. As I remember
Ootober 9th, I could not gat unyone to go with me to make
these measuremshés amd I 'phénod to either Mr. Tenner ox
Mr. Jagobs asked the, if thay would  send & man up to hwlp
me make those measuremonts, and hold the'stay line, and Mr,
Panner was furnished by them to do that work.

MR, As Jo BVANS: Give us that last gauge
height,

A 4,68; discharge 220.33,

Q@ Is that all?

A Ootober 21, 1916, Freeman Tanner was also with me on this
date, holding the stay liné.

Q@ Do you know in whose employ he wus &t that time®

He wen furnished b y the reservoir company, as & remember 1%.
I was unable to pet anyone handy those dates, and I asked
them to furn ish & man to help me on this work.

Q@ All right,

The gauge height was 4.625 ; discharge 218,60 second feat.
Is that all tho moasurement 8 you made at that point, Mr,
Wontz?

A That is all at the Donen station.

MR. THURMAN: These meaouremonts all mede
at the same place, were they?

A Yesn,

ﬁow. Mr. Wentz, how does the oscillation of the etill well
'oompare with t ho oscillations of tie water in Mhe flume?

A Wéll, 3t i8 very mush reduced, tho waves in thaot flume
run about three tenths to twenty-five hugdredthe high
above tho mean, when t he flume is carrying say 286 sedond
feot. Now, on the measurement £ May 16, 1916, I was
using depth of stratas thers of approximately six tenthe of
a foot. My meter on the top row of readinga, the center
of 1t was down three tenths of a foot, and in two or

throe occasions in making thet top row the metor was loft




out of the water entirely. T™hat is the wave, the oross
of the wave was bolow the meter, and in those measurement s
why, I had to take some of those over two or three times in
order to get the velocity with that meter in tho water all
the time.

MRe A, Co UATCH: How deep did you say it
was in the--

Three tenths of a foot below the top of tho mean surface,

Mean murface?

Yos,

MR. A, Co HATCH: wWhat was the variafion of
the surface of the water, maximum and minimum?

Ag I say the trough of the waves was more than three tenths of
a foot in depth, the full height of the wave inecluded from
the trough to the crest is six or seven tenths of a foot in
height. |

MRe A, C. HARGHE At thut point?

Yos, at tho station,

Now, if the flow was inoreased in thut flume, would that in-
crease or deorease the cwest of these waves you hs&ve spoken
of?

Well)., the inorease flow in the flume can bve readily de-
tected by observation of thoe tops Now, when the flume is

~running at the point 198,93, 1t has a very good top,

» very smooth, and when it is at 228 the tep is vory rough.
As T say, the difference in the trough wave, ocrest of the
wave, is8 in excoss of six tenthe of a foot,

Then, 1f ydu would pﬁt'in an additional quentity of water,
pay sovonty or oight seoond feet, more, what effect would
fhat have on the waves?

I &mat imegine 1t would be very rough.

You have known that flume for a good many years, haven't

you Mr, Wentz?

YOE-
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Have you ever at any time seen that flume when it was earry-
ing thres huhdred second feet of wateré

Well, I could hot answoer that, I can oﬁly s ay according to
the obsorvations I have made.

0f course you would not know what it is carrying except as
you nmeasured it,

Measured by the gauge height.

Prom what you have seen of it, what would you say, would it
carry three hundred second feat,

MR. STORY: Object to that on the ground it
is incompetent, the witnes8 has gtated he could not
tell; 1t would be & more guess., He said ho oould
not tellunless he had measured it,

THE COURT: I didn't so understand him. He
8aid he eould not tell how much was in 1t at any
time without measuring it, but he is asked asg to
the capacity. Read the question.

(Ruestion read)

THE COURT: Capacity of the flume,.

MR. STORY: All right; I wilthdraw the ob=-
Jeation,

I have only made observ@tions of the flume in the one yoar;
that is, 1914, with a view of determining or ascertaining
the capaoity of that flume. The capacity at that time

| running tho wave oregt to tho top of the siding was iwam
two hundred and fonty-eight meoond feet.

That wag the test that you made to determine the ocapacity of
the flume?

Yas,

07089 EXAMINATION by Mr. Story.
You gay, Mr, Wontz, thut the only time you made measuromonts

of the flume for the purpose of dotormining the capacity




wag in 19149

Measuromonts and observations, yes.

At that time you made them with Mr. Tanner?

Yoo,

How did you happen to meke them with Mr. Tenner?

It is impossible for one man to measure that flume alone,
and wo went on that work together, \

At whosoe suggestion?

On the requegt of the Provo Remwdrvoir Compeny.

You made thogse measurements then at the remest of the Provo
Reworvolr Company in 1914. did yau? A

Yes, they requosted a record of that flume, and asoortaining
of what the maximum carrying ocapuacity of it was.

They requested you to determine that and suggested you do
it with Mr, Tanner, 4id they?

No.

How did Mr. Tanner happen th go along with you?

Well, we first went on there togaether and the method of
meagurement, of oource, we determined on=-I suggented the

mothod of measuremont,

I am not asking you about method of measurement now. I &m
agking you how you happenod to go with Mr, Tanner to make the
meaguromont?

I think Mr, Tanner volunteerdd to go with mo,

ﬂr. Tanver was employed by the regervhir company at that

'time, vasn't he?

Yén, air.

And that was not roally part of your duties as water comniseionoer
in distributing the water, it was something espeoial?

It may be special, but since thie is case 18 up on any
requisition from anyone for any affirmative dpte for the

ocaso, and I have had time to do 1t, I have tried to eupply
that information to them,

Hove you made any other detormination on capaasity?
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No, I have had no other request,
Was this the only capacity determination you have attempted to
make as water commissioner in this litigation here?®

Yos,.

Or having refeorence to this litigation?

- That is the only one I have made, Thaat 18 the only request

that has been made t0 me.

In this particular requost, in 1914, made at the requost of
the Provo Reservoir Company?

Yeun, 8ir.

You subsoquontly made some additional measurements, howaovor?

Yog, ,

How did you happen to make those measurements, did you make
those on request , too?

No.

I thought you aald perhaps I misunderatobd, I thought you asaid
you made the oapacity measurements only on request of parties,
oapaci ty dotorminations?

This ono dotermination, as I say, 1s the only request I have
had for the oapacity of that E¥lume.

But you did make additional measurements in 1915 and '16%

Yan,

How did you happen to make thoee ocupacity measurementsf

MR, THURMAN: He didn't ocall them capucity
measurements, ‘

I have not made any capacity measurements Ray in 1915 or '16.
I havo merely made the measurements of the discharge of thot
flume. %

You made measuroments of the discharge ef that time, : owever;
at whose request did you make those moasurements of dige-
charge in 1916 and 'l6%

At no one's request,

You Just did it voluntarily, did you?

Yon, sir,




For whose information?

For the 1nformation of every one in the suit, the same as
we kaeep & record of &ll the canals,

Did you make it at the roguest of the Tellurida or Utah Company?

No, sir,

How did you happen to get Mr. Tanner to go with you to make
those measurements in 19157 Mr. Freeman Tenner?

Mr. Brooman Tannor wasg not with me in 1915,

1916, then,

Ag I say I was un&ble to get anyono to help me make those moag-
urements and I 'phoned to Mr. Jagcobs or to Mr, Tanner and
agked them if they would assist me the next day to make those
moasuromonts,

Ag T undersﬁood your testimony you ealled upon the Provo River
Resorvoir Company or sonmebody connected with them to furnish
you & man to help make them?

Yes, to hold the stay line,.

How did you happen to call upon the Provo Reservoir Compéany
to furnish you & man for that purpose?

They have some men in thedir employ like Mr., MoCune, Mr, Tanner,
gomeone else, they eould probably spare for a day or half a
daye.

But you made it, called upon them because you knew that they
were particularly interested in it, didn't you?

‘Well, that may be, yes.

~Did you evor call upon the Utah Power & Light Company €0

.furnish & man in that connection?

T have asked the mon at tho station,

When? f

In 1914, and they héva agginted me somotimes in msking thore
measuremonts,

Did you ask him in 1916 or 'lL6 to furnish you & man?

No, I don't think I havo oither one of thoso,

How @%k& does 1t hapnen you always call upon the Prove Resaervolr




Company to furniéh you & man instoad of the othor porson
who was particularly interested, nanely: Utah Powaer & Light
Company ¢ )

MRe Ao Co HATCH: I oquoﬁ to the aqueation
a8 not being based updn the testimony of the witnegs,
not & propar question.

MR THURMAf: Hed KFrank Dusenberry two or three
times hera, |

MR. STORY: He said ho was proecent in 1914;
he didn't testify he ovadr requested him to help
him. My queation ig limited to the lasgt two years,
The object of this testimony, Your Honor, i8 morsly
ﬁo bring out these moasuremonts are made not as &
dis~interested person, but a8 a-«-

THE COURD: I think this line of examination
is proper cros: eramination of Mr. Wontz, but the
objection ia made that you asgume in yomnr queation a
gtato of facts that is8 not supnorted by the evidence.
Now, road the question. If T underatood it
gorrectly, it doep agsume something that is not
warranted, but I may be mistuken as to the quostion.
(Quegtion read)

THE COUREs I think that does assume gome-
thing that the ovidence doeg not asupnorf, ag to hise
always having dono.so.

R Strike 1t out., I will agk the queetion in another form;
how does 1t happen that in looking for & man to holp you you
never in the lagt two-years at least called uron the Utseh
Fowor & Lilght CUompany to furnigh you & man to help you make
the measurements?

A Usually at the dam when I have boen to the gato=houso thorae
only been tho'ono man there, and of couarse, could mot tukoe
him away from hip work fo help mo make thowa moansurements,

and T have tried alwaye to arrange to teake a man with mo
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on that acoount. Sometimes like 1915 I have, when they
have had an extra men like Mr. Cartoer or Mr. Dusonberxry, they
helpod me make those measuremontsa.
Mr. Dusenborry has mmt boen up thore in 1915 and 1916, has he?
I think Mr, Dugenberry hasg only hoen at the pate house
once in '16 that I have beon thera.
He has besn in charge of the flume thereo for the laat two
yoars, has he not?
Yan,
And he has apent practically all of his time in that immediate
vieinity, hasn't he?

Yo,

Q Why didn't you within the last two yders ask him to help youf

Q

I thought his waxk othor work nrobably kept him busys it
dvesn't make any differonce.

Did you make any inouiry of him whether or not ha could assic-t
you?

No, I have not.,

Did you seck to get any 6ther employe of the Uteh Powor &
Light Company up there at the plant to help you?

No, not thig yoar,

I boliove in making your report for 1916 you copied part of
your raopnort for 1914, did you not?

Yo, T ocompilaed the 1914, 1916 and 1916 all in one part for
| gonvenionca,

Why d1d you revort 1t with the part of the 1914 roport?

I.pnt it in ao that the attorneys could have all of the
information about the Uteh Power & Light in one form without
going back to the other two reporta,

Now, youn say that you made these mossguremonts in 1914 and 1916
and alao some in 1916. In each cane, as I undorstand it,
you took, ox you obtainod the dischar e in the flumo at {he
Donan atation?

Yaa,
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Were they all made in the same manner?

Exeept the depth in strata,

Wellle 2R L9Le s Hife T remambar correctly, you took a larger
number of readings€

Yas,

Than you did in 1914%

No, I took on May 16, 1916, I took the larger number of read-
ing, but I have never confined that to the same d epth of strata
I have taken different depths,

How would your meter readings in 1916, for instance, compure
with those made in 1914 with reference to the number of stmata
at which you took your readings?

July 27 1914, T took five stratss or forty readings per
goocond, Ootober 19, 1914, six stratas. November 6, 1914,
glx stratas, November 9, 1914, six stratas,

Juat a moment, ag I understand it, these readings wero all
takon one foot apart, thay is laterally?

Yos,

Proceed,

Do you want the 1915%

I would like 1915 and 1916, ploasa.

May 8, 1915, six stratas. June 3rd, 1916, six stratas. July
9 1915, seix stratas. May 16, 1916, eight stratas.
September 9, 1916 seven stratas, Ootober 9, 1916, six

| atratas, October 21, 1916, s8ix stratas.

"I assume your objoeot in midng the differaont rpadings at the

'graater numbor of stratas was for the purposo of making &
more ascurate measurqment, wag it not, if possible?

Well, up to a certain 1limit, yos., But the obsormation of
using eilght stratas was not as satisfactory as the observetion
ax of eix snd seven siratas, hocause ag I say tho metor on
the top atrata was out of water several times and thone
readinge® had to be taken over sometimes &8s much ag three timos

in othar to #k get that velooity/




Q@ I assume you took mour readings over as many times as
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was nocessary to obtain, as you have stated, a correct moas-
urement, daid you not*%

In every case, and whenever there was a doubt in the reocording
meter no matter what part of the section it was, it was
always read the sesond time, am whenever it d4d not correspond
with the reading OB efther side of it it was read the seocond
time.

In other words, you took all theso measurements with a great
deal of care?

Yos, sir.

Could you tpll me any difference in the care that you used
in making dny one of these moasurements over that or any
other, or did you nge the utmost care of which you were
capable in every instance?

In evory instance, yos.

Whiit metersa did you use?

I have used in 1915 and '16 meter No, 1361.

That is one of the meters you had used in 1914%

Yos, sir.

Did you know anything &bout the accurasy of that moter?

After the rating of--after the work of 1914 I took the
two meters and sent them to Washington to the Burocau of

 gtandards and had them rated by the Department thore.

~ All thoso ratings for 1914 were caleulated on those ratings
from the Byreau of Standards.

And had you continued to use tho same ratinge in the sub-
goquont moasurements?

Same rating teble. |

Same rating table for your moter?

Yos, I havo usged the same rating table in '16 and '16. The
motor is in gbod ahape, practically seme condition,

In othor words, the mter in al the measuremonts you have made

you are sure of its acocurascy, are you?

‘090
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Q You tostified, I boliove, there was an oxtrome varisation
of wava height betweon six tonths and s even t enths of o foot,
and thot was calculdted approximately two hundroed and thirty
feet thxdéd runting in the flumo, is that corresct?
A Yes, two hundred and twenty-eight.,
Q@ And that these variations wero the oxtreme digtance bhetweon
the bottemoof the trougch and the crest of the wave?
A Yags, v
Q That is right, is 1t, the waves csused as much of a depression
below the mean, that is in the trough, as much of a trough
below the mean as the waves amount above the man, d they
N0t |
A Well, practicelly the sama,
Q BSo that tho extreme height of the wcves above the mean
which you got from yomr still well would be approximatd y
throo tenths?
A Yes, approximatoly that.
Theso measuromants wora all taken at a point about & thouse
and faot below the sand box, werc they?
A Eight hundred and forty-five feot, approximatoly, below the
gand box, &t the Donan stétion.
Q The wupper part there ies the most turbulent part of the
flune, is it not®
A Vell, thero are some bad places I observed in the flume.
farther down tho canyon in 1914, I have not been over the
flume exocept from this Donan station to the gate house
and a fow plaoos'noar the Bridal Veil falls in 1915 or
1916, A
Q@ Well, the #ubbulent places below the point where you took
theso measuremonts and that you observed you say in 1914 wero
due %o low placeos in the flume wheter there was an acceel-
eration from that reason, was thero not?
A An abrupt change of alignmont in one or two inmstancos,

Q Whor: did thie abrupt chanpge in alignment oceur that you

mention?
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Q

I think 1t is just above the high trestle salled the
high trestle.

Did you moasure the variation at that point?

N9, T moasurod the free board in & number of nlaces down the
flume at 6ha£ time.

And that varied, I assume, according to the way the flume
wag, on or off grade?

Yos,

But the only place where you me&asured the variation in
wave height betwoan the: bottom of the trough and the orest of
the wave was at the point where you made thesa measurements,
is that right?

Yag,

Now, as a matter of fact, that upper portion is always a turbu-
lont part of the flume, isn't 1t? '

Well, the flume is, the top of the weter surface is very
rough in evory casd whore I have observed it.

That is tho most turbulent pa rt of the flume, isn't it%

I don't think so, down near the Bridal Veil falls, I put in
an adlitional s8til’ well and the osciklation was dout the
gama.

Is that whaero the Bridal Veil falls water came into the flume®

Yos, Just above whore the Bridal Veil water comes into the flume.

But this point you mention the upper part of the flume, Jyst

‘bhelow the sand box is ag turbulent as any part of the flume ,

“anyway, 1f not more so, 18 it not

Thero is one place just below the sand box is the worst place
of the flume I know of, a4t the end of thor soing mection,
How far down is that from the sand box?

Woll, I can't way exasctly, 1t ias probably one hundred and fifty
foot.

Do you know the numbbr of the station at that point?
No, I do not,

The turbulence of the water is due largely to the condition
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in whieh it comes out of the sand-box, ig it not?

No, not altogethar. It continues down the flumae.

It grows quietor as it goas down t he flume, does it not?

That dopends on the congtruction of the flume.

I am talking about the condition as it actually exists.

That is true, is 1t not, as it goas below the sand hox it
pradually becomes quistor?

No, at the Donan station and a¢ the point at Bridal Veil
Fallg I don't seo very much difference in the top of tho waier.

Yoll), as acomnared wi th othor parts of the flume, how is 14?9

I havo not observed that only in 1914.

And you don't know whether 1t gets more quiet below the point
whare you took thewe measuremonts &t Donen's and otrer parts
of tha flume excant this ons place where the water come
in from the Bridal Veill, do you?

That 1s all,

Now; you toestified, I beliave, that in 1914 you determinedthe
capacity, made & capacity measurementy what do you masan

by thatf

 Tho maximum emount of water the flume would carry.

Tid you measure the maximum amount of water the flume would
onrry®?

No, I took tho amount from the ratings that I had and the
amount moro that the flumo---tho amount more in depth that

tho fluma wonld agtand,

How did wou determina thatf

At & point 271 foet below the gato~housse tho crest of fthe
wave 18 thirty-four hundredths below the top of siding.
Thig wag thoe point of minimum capacity.
How long wasg that?
Wall, I could not say., At & point three hunired foet the
orent of the wave was four tenths of a foot, or six hundrodthse
more helow the top of siding.
I am asking you how far that point of minimum capaclity you

mention oxtended, what wae the length of 1t?
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I could not aay that. This was the point of minimum capsci ty
at that point,

In other words you state in your'roport for 1916 where you
purport to copy pour comnis gionsr report of 1914, at a point
271 foeat below the pate~hounsa, t he flumo.ants&rs to have
heon raised, making a break in grade line. At thisg point
when the water surface was éix tenths feet belw the top of
aiding and crest of waves 3.34 feet below top of aiding,
this is the point of minimum capacity; is that the point

to which you have just referred in tho tastimony?

Yaa,

You say in your moport that the flume appesrs to hive heen
raisod at that point, is that right or wrong?

T think that is & typographical error thove,

vhat should it be?®

Sag in the flume.

In other worda, flﬁma had got off grade at that point, had
16, 1t waa bolow grade?

Well, I owmld not say below the grade line.

It was not on an aven grade with that sbove, and that
Immedlatoly below it, was it?

Thot ie the appeoarance, it was not., It was not an & grade
with the rost off the flume. I have not run any levelg ovar

- the fluma,

Was that on the right hand side going down or the left hand

aida?

That is on the loft hand sido,

How about the right hand aidae?

I don't remembor abdut the right hand side,

You moroly took the point whoro tho froe hoard of the flune
on the lower slde~-wag the smallest as the point of your
minimun cupuoity, did you?

Yaf,

And that without any roforence to any othar portion of the
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flume?

As I sald, it is the point of minimum capscity. The con-
dition of the reot of the flume is also reported.

That was the point of min®mum capacity that date, wasn't it®

Yaa, '

Do you know how long that condition had continued?

No.

Had you seen it before that day, when did you fir st see 149
I don't know; this was the only trip I made over the flume
to determine that point.

Have you seen that point since that date?

Yo, I have seen t this year, o

Did you measgure it that time?

Yos, sir.

What did you find it to bhe at that time ©

It is a bout one foot,

It i8 about=-

One foot. The freo Bioard is sbout one foot at this time.

The free board igabout one foot at this time?

In 1916,

- In excess of what; in excess of this measurement that you

have given usg a8 & maximum for 19147
No, I say the free board my last visit in 1916 was Bhout one
foot at or near this point.
fou nmigunderstood me, Mr. Wentz. How did the gauge of the
'flume at that point ocompare the lgst time you saw it with

the time you went over the flume to determine the point of

- minimum oapacity, was it higher or lower?

I haven't any way of Judging what the condition of that grade
1ine i;. except the water surface., That is all I have
reported, That has & free board 1914 of fifty-four hundrodthe.
At that one mwrticular day?
Yas,

You don't know how long that sag hed existed in the flume & ¢
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that point, do.you?

No, T do not.

And & n't know how long it oontinued after that, same depth?

No.

It was mercly the day the condition as if exiated at tﬁe time
you made that one trip?

Yes, air,

Now, you doterrmined the maximum oarryiné capacity of the
flume at the point of minimum capacity at that time, you
88y, how much free board did you allow at the point?

Approximately three tenths; I allowed the crest of the
waves to roach to the extreme top of the gide,

Allowed about threo tenths frea board?

Creat of the waves was thirty-four hundredths below the f
top of the siding at this time and I allowed for the craeat
of the waves to come even with the top of tha siding.

And that is about‘fivo hundred feet above the point that
you made your measurements, your meter meagurement, ig it?

Yasg,

And 80, in calculating your meximum sawrying capacity of the
flume you took these thwee moter moasurements made in 1914
and from that caloulated what the flﬁme would be with the

depth, & maximum depth of how much?

B4B9.

Q@ That being the depth of the mean depth of the water at the

point of minimum ocapacity, allowing three inches froe beard,
is that right?

No.

Thon oxplain to me what the B.39 wasg,

The gauge haight from the measuremont of November 9, 1914, was
Bs0B feot; the orest of the waves, point of minimum capacity,
wo8 <B4 bolow the top of side. The maxilmm oapacity of
248 1s flgured on am addition of this thirty-four hundredthe

of & foont added to the 6,06 feot at the Donan ptation,

DAVIS & CRAMER, SHONTHAND REPORTHEAS, WALKER BANK BLDG,, SALT LAKE CITY




making the gauge height @t the Donan station 65.39 feat.

" In other words, you assume you could run through the flume
at that time 5,39 feet of water?

Yeog,

The mean depth?

That igs the Donan station.
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Te Fo WENTZ--~--=~-
CROSS HEXAMINATION by Mr. Story, continued.

Q@ Mr, Wentz, at the close of yesterday's session we wore dis-
cuasing a4 capacity measurement made by you in 1914, I
believe you stated that that capacity measurement was baged
on an assumed depth of 5,39 feet, and the rating which you
obtained from the measurements which youmade in 1914, im that
oorreat?

A Yes,with & gauge height of 5,39 ai the Bonan station,

Is that, in your opinion, at the prosent time & correct
calculation of that oapuoit&?

A No, I have not investigated the ocapacity this year.

Ig that a corredt caloulation of the capacity as it was at
that time, in your opinion?

A Yes, that was the ocapaocity at that time,

Q What has caused it to change, if anything, or your opinion
to change?®

A I_have not changed my opinion.

Q You are familiar more or less with the seiance of hydraulios,
. are you not?
A ies. 80Me «
Q ﬁade & atudy of it, have you?
A Yés, gir.
@ The velocity of water. in a flume inoroases with the depth
of the water, doos it not?
A Well, if a flume is running regulerly and uniform.

Is it not a faot as the depth inoreases in a flume, the
velooity of tho water increases®

A Not in the Utah Powor & Light £lume,

Q@ Is it not the ocase genorally in flumes?

A Genorally, yves,
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Q@ Is 1t not a recognized faot in hydraulic engineering ag the
depth of water in & flume increases, %he velooity of the
water $h thoe flume inereases?

A Yes, i1f there are no other factors affaoting it.

You gay that the Utah Power & Light Company flume is
peculiar in that respeoct?mkxtiaxRoms |

A A% the Donan station,

And does not inorease~-the velocity of wator in that flume
doos not increase with the depth of water, is that true?

A At the Yonan station, yes.

In other words, you wish the court to understsond you as
saying that the velocity of the water in thét flume at &
depth of oye foot is the sume as it would he in the flume
at four feot?

A No.

Pleago explain to the court what you mean,

The depth of water at the Donan station does not always show
the discharge, that is the velooity faotor there enters into
the discharge of the flume;sometimes &t practically the
Bame guage readings we may have two different discharges at
differont dat es. The flume does not always stay in tho
ssma condition, at this point or near this point, it is
not always in the same level, somotimos one side is lowor
then it wasa t the previous observation., Then there may be
gome changes on the flume in tho near vieinity that have
beon made by the Power Company that may affect that, but
I have not 1nVGstiga§ed thosme chanpes and have not kopt
any record of them or the lovels,

Q You didn't answer my quention. I asked you if it was not &
fact that inoreace in depth of water in that flune ine-
ereased its veloolty?

A Not at the Donan station, no.

Q@ The indrease mixix in depth at the Donan atation hag nothing

whatovor to do withthe velocity, hoe 1%
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A If all other conditions were equal, yas.

Q@ You man tosgay that no increase in depth at that point
ever makes an increase in velooify?

A It would with the same conditions. But if conditions were
o hanged, the flume chanced, why it would not make anydif-
feronce.

Q Please explain to the court how the flume could be changed
go that an increase from one foot tp four feot of water
in that flume would not give any inorease in velooity of
water flowing at that point.

A The difference between g foot and four feet would make &
difference.

Q@ Thoen tho in&regae in depth does increase the veloolty
In that flume, does 1t%

A That much difference would make an incre&soa.

Q@ Then, an inorease of orosa sectlon of
of the flume or area of oross saction of water in the flume---
gtrike that out=--that the inorease in the flume of the flow
of water in the flume is not directly proportional to the in-
orease in the cross seotion of water flowing in the flume,
is 1¢%

MR, HATCH: If the court pleage, I bbjoot
to the question as not being based upon any answer
of the w;tness, and ag being contrary to the answers
of the wiftnecs, and Baloulatad to misload,

TH®E COURT: ObJection is overruled.
MR. Ao Co, HATCH: Note our exception.
A Tho oross scotion of the water in the flume at the Donan
gtation does not indicate the discharge.
Q@ I want you to fully understand my queation, Mr, Wentz. You
stateod that an increase in depth of water does inoresse tho
valoocity; you'havo not s8aid how much it incrdases it,

but yonhave safld it does inordape the velooity., My question

nk
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is then, whether or not the inoresse in volume of walsr
flowing in the ocanal is directly proportional to the area
of cross soction alone?
At the Donan station?
Yos,
THE C-URT: Now, read that, Mr., Davis, I
don't just understand it.
(Question road)
Moay I illustrate that®
No, I want an answer to the questipn,
The area of cross gection at the Donan gstation dw 8 not in-
dicate the_discharge.
THE COURT: The question i8 whethor the
volumg=---
Flowing in tho canel is diredtly proportional to the ares of
aross seciion, |
Not at all times at the Donan station.
Is it at any time?
With the same conditions, yes.
I want ymm to fully understand yow, Mr. Wentz. With the
game oconditions existing you gsay thut the volume of wator
flowing in the oanal is directly pvoporational to the

cross S8ection of water in the flume?%

No, sir, not directly proportiinnal.

.Then, if it is8 not directly proportional, tol} me what

‘48 the proportion.

I cannot tell you what would be the pronortion., That veries
on the velocity 1n‘fﬁat flume .

Then, there are two factoms, are thare, thut entaor into

the volume of water flowing, ons is the velosity and tho
other is the area of cross section?

YOBQ

And 1f the veloclty ineremses, the volums of water is
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not directly proportional to the area alone, is 1t%
That 1is right, thore 4re two factors in this sedtion at the

Donan station,

S0 that there would be an increase in flow as the wator is
inoreased in depth greater than what it would be, directly
proportional to the area of eross seotion?

Not necessarily, if the depth and the velodity both inorea se,
thero would be an increase. '

Didn't you say, or did I misunderstand you, did you not say
that an inerease in the depth does give 8n increase in
veloocity?

If all conditions remain the same, all othor oconditions re-
main the samew

Now, please state to ma what other condi tions you &are roferring
to.

I will have to illustrate that. Immediately below the
gate house is a ateeper gedtion that I ocall the racing
gection, The wator in this section down at the lower end
haxf is of les: depth than the water in the mein flume
immediat ely below it, and it causes guite & high discharge
and back wave over the point where the racing section moets
the main section of the flume, causes & great disturbance
in the water, as it pdunges iyto the water of less velooity
in the main flume, and destroys the current. That is, the

fillements don't yun parsllel . If the waterin tho mein

* flume, hoight were reduced, or the discharge reduced so that

those points would come more nearly together, that ias the
surface in the main,f}umo and the surfasce in the rasing
section, the fillaments would be moro parallel and the
waterin the main flume at that point would have a groator
initial veloocity, @0 the inorease in discharge tends to
deorease the velooity in the main fluma,
That is always the case, 18 it, when those conditions remain

the same?




I don't understgnd yourquestion.

I say when the oconditions which you dessribe remaln the same,
tha t is always the resu;t you héva or that you obtain®

That is the condition at the present time.

I am asking you, you desoribed certain conditions therae
which have & cersain effect, and I am asking you if the
effect which you have described and those csonditions ig
one that always results?

That results at the prosont time with an inorease in height
the incmago in veloclty deoreases.

That eondition has been substantially the same for the
lagt three years, has 1¢%?

No, the raoing section now is not the same as it was in
1914,

What change was made in 1t9

In 1914, the back wave or the disturbamce noar the junotion
of the racing seotion and the main flume was not abrupt
as 1t is & ¢ the n-esent time and ¢ ame in more nearly
togethar.

When was that change made?

I don't know,

Do you know who made 1t?

No.

Do you know that & change was actually made?

. I know the oonditions are different there now than they were

in 1914,

Do you know there actudlly has been a change in that condition
from what there was in 19147

I know tho ocondition of the water at that point is adif-
foerent from what it was in 1914,

Do you know thore has actnally been a change in the con-
dition of tho flume since that time?

No, I have only obsorved the wator surfoce, the one time
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this year, and it is a great deal differont thamh it was
in 1914,

You don't know whother there has been any change in the flume?

No.

You wouldn't say there was, would you?

No, I have not made any observation of that, or taken any
levels on the flume.

And if any change hasg ocourred, you don't know when it héas
ogourrod?

No.

Now, referring to your capacity measurement again, in 1914,
will you please explain to the court just how you made the
computation?

I platted the obgervations on cross section paper of Qotober
?, 1914, November 6, 1914, and November 9, 1914, and con-
tinued the line drawn through these moints with their re-
aneotive gauge holghts to & height thirty-four hundredths
higher than the obgservation of November 9th.

That gave you & caloulation of 3487

Two hundred and forty-eight.

Two hundred and forty-eight, and in making the caloulation
you uged & atraight line on those three measures, drawn
through those three measures, did you not?

Yes, those threo measurements are on & straight line.

And you oontinuod in & straight line?

Yos.,

Up to the other point?

Yon,

Now, tho reason you did that I agsume was that because
of the conditions which you have described in the flume,
thore was no inorease in velocity of the water, becauso
of increase in depth, ia that right?

No.

Then, when why didn't you take into consideration incresce
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A

in veloeity with increase in height of the water?
This inoroases with the hoight of the water, the rating
curve takes in theose two faotois.
In diroct prorortion to the area of cross gection, if you
uso a straight line, does it not®
It is in pronortion to the three cont ¥olling factors I
have used.
You man to tell me in meking & rating curve whoere thera
is no ohange in the velooity of tho water, you use a gtraight
line®?

‘We used only the line the discharge moasurements dosignate.
Did you not testify that excapt for the veculiar conditions
which oxistod in the flume at that tima, that there is en

inoroase in the velocity of the wator, incroase with the
height of the wator, or as the height of tho watar ine
groagon the velooity inoroaseg®

Thoso‘oonditions in 1914 on which this rating curve weg made ,
were not so abrupt. Thore were not merkod diaturbancen a ¢
thisa point, &t the end of the racing section like thoro ig
'in 1916 where our gauge height don't cor regpond with the
dischargo,

But, - in making that curve, you used only & gtraight line?®

I used a gtraight line e t the pointa degignated, which 1s a
gtraight line.

And continued that as a atraight line®

No, thirty~four hundredths of & foot farther in height,

And that would bring it dlrectly proportionate to the nrea of
orosg soction, wouldntt 1t9%

hat brings it directly, ag the three pointe designuto,

T anm taldng ebout your final point of threo hundrod and
forty-olght; thore is & direot inoroease there in provortion
th tho oross poation, and that is all, 18 thero not, whon

you npo & atraight line%

Yo, thot 1is true; but that i1a not the point; the point 1am




Q

marked by three points of discharges.
But the assumed point that you give from your caleoulation
1s one whidh is basoed solely upon thd increase in the aroa
of oross goction, isn't 14?9
The point is buced solely un the three disohargo meaguremonts ,
the line desoribed by those moaguremonts.
The three hundred and forty point, or two hundred ana forty
point, iteelf, is based solely upon the straight line
drawn through those thres measurements that you made,
drawn through the point reachod by those throa moasurements,
is it not?
Yos, 1t is drawn through thoso throe noagurement a,
T will asgk you th examine defendant's exhibit 1465, and
I wigh you would nlease cheok up the pointe on that exhibit
as ghewn by your measurements. Does that plat corroctly
roprogent the msaguromon ts you made to vwhich you have
“teatifled in court?
Yaa,
Thon, pleage draw your line and show exactly how you arrived
‘at the three hundred and forty-oight or two hundred and
forty-oight point; din othwr worda, you arrived at that point
by drawing o atragght line through these neaguremonts, Adid

you?

Yosg,

And that thon inerdasos:n the diseharge which ie shown on the

poale at tho lower en d of the map im direct wroportion
to tho inorease in height, doos it not?

Yon,

And does not take into considaeration any accoloration in
velooity, 1f any, doaes 44¢%

Now, I say "yes'", that inoreanos diredt, this 18 on & pmall
goale and for a very small quantity, raiso thoe hoight of
thirty-four hunidredthe, Undoubtodly this lino, 1f 1t were

projected through the sovoral pointes on a largo sonle, 't




would be a curve same ag any othex rating ocurves,
Q There is alwuys & ocurve, you say?
Gonerally in a flume, and for that reason I have marked
these in the report as a segment of & rating curve.
You gaid it was & straight line in yowr report, did you not%

K Desoribed practically as a straight line.

Q 2id you not say you have done it by projecting a atraight line,
in yow report?

A T don't rememhor, I can look that part of it up.

@ I wish you would. You will find it, I think, on tho thirad
page thera.

A On rago 6 of part 19 of 1916 report, too of vago reads:
"Ratings numbers two, three and four wore vlattod for
rating curves, a8 shown by segmonte of rating aurvos, deoa-
oribing practically a sgtraight line. That 18 the disocharge
varios directly wlth the gauge height."

Q@ Then, you proceed, do you not, "assuming this cnndition to
dontinue to guuge halght 5,39, an 4 that the inocroease in
depth of 034 at the point of minimum capacity, will akso
capsa an inorease in holght of the same amount at Donan'a
rating eatation, thon the maximum flume capscity at the voint
of minimum capasity i1s approximately 248 sacond foetd'" 9

A Yos.

That 1a what you atate in your rerort?

A feﬂ-

Q 'Now, 1f a continuation of the stra pht line above tho moamiro
mants shown on the plet gives & correot atatomont of wha! the
digohargo wonld bo at a greator depth, & continuation of thd
atraight 1ino below those points will glve & corrosct atatomont
of what the flow in the flume will be at tha lower dopth
will 16 not?

A No.

0 Lenpmor denth?

A Mot nodessarily, with all the conditions, but might for o small
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distanca like thirty-four hundrodths, it would bo an: roximately
all right, but the difference hore of using this directly

is partly assunod, but the asgumption is very conservative

ag I say, with the racing sestion thera, the inerease in
hoight tends to decrsase tho relative veloeity and in reality
my oninion ig that & raise of thirty~four huandredths in

that flume the discharge would be lesg than two hundred and
forty-eight second faeet,

Any correct rating curves has to take into consideration the
zZoro point, doog it not?

No.

Any correct rating ourve, if ocontinued, will nocessarily

hit tho zero point, will 1t not?

No,

Why won'f 1¢¢%

Saveral of them in cago of hack water effect thoy wonld nassa
through the gauge points above the zero vnoint. That is

we may have a depth of one half foot in & flume with no
didgohargo.

A depth of ono half foote. You would say that w as tho maximun,
would you, before you would show & dlischargo?

No, that dependg on the cenditions,

How muoh of a heilght wonld you 8ay that you would have to huve
in this flume before your rating curves would ghow any dige

| charge whagever?

At this point 1t would We z0ro.

At this point it would be zero, would 1t?

Yan, )

Now, §f I undorstood your tostimony correstly, you modo a
furthor moasurement in 1914, nemely ono on Julyd 87, 1914,
did you not?

Yoa,

Is that shown upon the a<hibit?

shown upon tho exhiblt, bt 18 mrkoed 228, that 1e corroeot,




Q

Why didn't youw-- that was made on July &7, 1914, was 1t%?

Yoa,

Why didn't you take that moasuroment into congideration in
meking your estimatae®

I had at the time the two points, November 6th and Novembor 9th
at the sume time that I made the o8timgto of the dischargo.
They wore the conditions & ¢ that time. This other point of
July 27, was probably unddr different conditions,

Do you know uﬁut the different oonditions ware®

Noe

Did you observe them at thet timo?

No,

80 you cannot tell what the difference in conditions wor o

at the nregant ¢ imae?

No.

Now, you gay you mede thia somputaticn at the time you took
this last measuremont, on Novemher 9th, did you, 1914f

Immedlatoly after that, yes,

‘Do you know that thoso conditions wheeh had prevailod in the

flume ati that time or at intervals wara those that provailed
on Ootobor 19, 1914, twenty days previous %

No, thero may have buon some changes at that timao.

At thoe time in July when you made your moasuremonte, July 1914,
the gaugo holght of 4479, you got a volume of wator flowing
.1n tho canal of 228, did you?

Yos,

On Osgobor 19th with tho puupe hol ght of 4.9 you got &
volumo flowing 1n the cansl of only 208, did you?

Yoa,

In 6éhor words, much greater depth of wator aend much loag
volume of water flowing through it%

Yon,

hat was the difference haetwoon thore two c¢onddtiong?
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Q

Q

I don't know tho conditi-ns on July 27th, I nevar m ade
any narticular obser vation of them. I wont tiera to moasuce
the discharge and that is all I did at the time.

Did it not strike you as queor at the t ime you made yo:r
moaswremonts in August--I man in October 1914 that thora
should he such a variation betwoon that meaguremnaont and
the one that you had made durigg the nrevious July?

Yos, I noticoed thowe conditions and observed them,

Yhon you noticod that differansg did you make gomo effort to
dotormine what the dause of it “as or what the differance
waa®?

No. I think the difforence i mainly on acocount of
tho difference in flume there and head-works and I havo not
run thosa iovols or made any observations.

I heliove you testifiod & whilo ago that hbocouge f the
poculiar oonditiong exigting in tho flume thora, that tho
ineroa~e in tho hqight of tha water did'not plvo an ineroage
in tho veloctty of tho flow?

Not always.

Thaet condition wus not true whon thero wag an inereago of
dapth over=--or incroage of volume of water ovar the-=on
your November 9th measurement, was 1t%

Yos, it showed an inerease in dischuréo«

30, then thoro was an inerease at that timo?

Yog,

Now, roforring to your measuromont on July 27th, 1914,
you omitted that ontirely in making your comoutatisn ag to tho
volume or the carrying capasity of the fluma at tho minimumn
capasityy egiving the volumo of 248, didn't you?

Yos, that point 18 entirely off the curve, wam estoblishod at
thot time and conld not be used,
iy did you not take it into consideration?

Bosouse it wan'ﬂo far off from the throe meagurementa I

hove at tnat timo undor those conditions.
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You made some nore moasuroments in 1916 I beliove; I
wigh you would choock up tho oxhibit and s e if those
which are given on it correctly show those measuremants ag
found by you.

Yos, they are correatly platted.

You have checked also the moasurements for 1916, hava you?

No.

Ploago do that at the name time.

Yaa, they ara correctly plattaod,

Fleagse toll mo what is tho causge of the--was tho cause of
the diffarence in volume of flow in the flume botwoon the
moaguromonts that you made on June 3rd, 1916 whero with
tho gauge helght of 4,99 you ohtainod a volumo of flow of 239.5.
and tiio moasurement whieh you made on Septombor 9, 1916, whara |
with a gauge haeight of 4,87 you obtainod a volumoe of flow of
only 190 sodond foet?

During 1915 T did .ot ma-e any obsorvations of tha cone
ditions in that flume &t all, I simply wont taero and
nade tho moasurement: did not make any obsorvation of tha
flume or theo conditions.

Woll, since~~you have taken & numbor of measurementsg on
that flumo, Mre Wentz, and havo notdd these variations,
have you novor in view of all these variations made any
attompt to definitely obtaln tho rezaon or the cauwgso of

~variations between your moasuremonts?

Yoo,

Yhon did you makeo that exemination?

I sun two linee of lovels, took the heights of thoe wato
at the pate housae ué two difforont times in 1916, I
think tho lust two measuremonts I made this yoar to do=-
tormine and seo if thet wae the main controlling fu.cfor
on that point.

What waa 1t you determined wag the moin sontrolling fuotor

that has caused these wariations?




A T have only the two measuroments there and difference in
discharge with only two second feot an & I did not
have range enomggh to make any detormination on it at all.

Q@ Takoe two other mcasu- emonts, what cansed the variation
batwoen ‘the volume of water flowing in the flumo &t tho time
you made your measurement of May 5, 1916 when with a gaugo
height of 4.69 you obtained a volume of 229 socond foet,
and the measurement made on Sepgember 9th of theo same yoar
whon with a gauge height of 4.87 you obtained & volume
of wator flowing of only 199 socond feot?

A T have not observed the difference in the oonstrucfﬁon
thore, causea of those variations.

Q@ Thera is & difference thora of approximately thirty sesond
foot, ien't thore®

A Yos,

Q@ Although tho wator in the flume wag approximatoly two
tenthy doopor? |

A Yas,.

Q And you ocunnot at thig tiho, ulthough thoso meoasuremonts woro
mado this year, explain the variations®

A No, I havo not made those obsorvations to dotormine what 1hat
faotor is.

which

Q Then, I take 1t thut if the volume of watox/im that f£lumo
would have carcied in Novembor in 1914, with an assumod

- depth at Donan's station of 5,39, if 1t varies in accord~-

» anoe with the conditions whish you havo desoeribved, that that
flume would also vary as thoso other conditions variod .
would 1t¢%

A No, the effect at thét't imo in the inereane of faepth on
the back wave from the soetion thore tends to ineroasge-
to decroaso tho dischurge, and as I say, my Jydgment im,

of 34 hundrodthe
that tho roal quentity, that tho inorosse of gaugo hoight/

1s lonn than the two hundrod and forty-oight second foot,

(. Now, if thwoe condlitions which provailoed only at thot
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Q
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particular time because you say they wore varying,, gave
this gauwce height, then if you are going to establish a
surve from these other measuremonts which you have made,
in wonld give you en entirely differeont rating at the point
Be39, bagad on these subsequent measurements, would it not?

Well, you would necessarily have to have a series of thoso
moasuromonts under the samo conditions to describe the ocurve.
I am t8lking about if t he conditions, if the change of
those lower measurements, conditions would ohunge with the
upper measurements, would thoy not?

I don't underatand your quosﬁion.

A1l right, Pleaso establish a curve from thaso measurements
made in 1915 and 1916, and also the moasuremont made b
you in 1914 for a depth of 5,39 faot.

We hava not those measurements under tho same condltions
thera, enoupgh o make a ourvo.

You asgsumo whon you make your curve from those throe moag=
uroments made in 1914, that the eonditlong would romain
constanty do yoﬁ? |

Yos, for those three days.

And then the o ndition which would oxist at & depth of
5¢39 would remain constant for only thosn throe days, wouldn't
169

Yose

And as the condiftions vary in the flume & ¢ fhoma difforont
timen, thon your wvolume of water flowing or the ¢ apuol ty

| of your flume at a devth of B«89 would also vary, would it
not?

Yos,

Thon thet difforonce of~=capunsity of 248 second feet at a
depth of 5«39 holds good for only that partloular day,
Novembor 9, 1914, doo:s 17
That partiocular time, yos.

T wish you wonld oxamine defendent's arhibit 146 and san if




that correctly shows the meusurements made by you Qotober
19, 1914, November 6, 1914 and November 9, 1914,

Yaa, ‘

Projecting your straight line through those throeo measuremnaents
gives you a height of--or volume of 248 at a height of
or a given height of 5,39, does it%

Yos, :

Mark that wi th an "X" Now, projectimg thag straight line
downward 1t orosses your gauge hoight line &t what point?

2,36,

Thop‘tho projection of the straight line would show that at a
gougo hoight of 2436 there would bo no volume of flow in
that flume, would it?

No.

- What does it ghow with tho atraight line®
The surve~~projootion of tho curves does not run in thia
flumg=«would intérseot the zoro points dﬁ hoth zeros, fthe
gague holght zoro and discharga.

In other words, a stralght lino drawn through those moasure=
ments would not give the sorrect naaguremont, correot
roading ot the gzero?

Not o t the zero point, becanse that ourve is greator down
noear the goro point, and tends to he & tangont after they
£0 up, ,

Aro you poasltive about that, Mr,. Wonta, thit the higher you

. g0 4he more neawrly o atraight line your rating ourve would
ba?

Yosa,

And are you quite poéitlva that as tho holght, gaugo height
inoreasos, tho rating curve doon not flatton?

It is tho wame thing, the curve approachos o atroaight linoe,
the flattening ia exactly the womo condition,

But, it tends to give a largor flow of waler becauso of the

inoreaso in volooity, doosnft 1¢%

Yon,




Q So that instead of being a straight line it would tond to
flatton as you go abova, g0 up?

A .Yes.
In other words, you cannot get a currest computation by
using a strdigbﬁ ling, can you?

A Not baock to the zero point, no,

Q  If you canuot get 1t bhack to the zero point, you cannot et 1t
bayond any partioular point, can you?

A  Approximately for a short dlstanco.

MR A, C, HATCH: There igs gsome redirect,
and in view of the teshnical examination, we wish
to prepare before making our redireot, a plat,
showirg the measurements for 1916 and '1% and '14.

MRe JACOB. LVANS: I desire to ask one

quesgtion.

REDIRECT BXAMINATION by Mr. Jacob fvans,

Q Mr. Wentz, I wish you would explain what duties Mr. lanner,
Oglob Taaner and Prooman Tanner and those other erties
you roforred to porformed at the timo you made thase
maaguromontis . .

A In the measurements of 1916 and 1916, tha apaistants on
this worlk, Mr, Tanner ana Mr, Freeman Tenner, and othare,
wore employad in holding the gtay line on the meter, The
hotor 18 mounted on a steei rod and from this ateel rod
and from this atoel rod back to & point uwp stroam a small
‘brags oy copper wire is run and anchored on the gecond crwm @
cord above the atatioh.‘ In this orosma ocord a numbor of spikes
aro driven. Beginning on the south glde the metier 1g put into
the water, the rod plumb, Thig wire is wound aryound these
8plkos & number of times and then held by the sssistont in this
position to--from this point two meseuremonts ara made in the

gtay line, The assistang In each oase hap nothing whatever




Q

to do with the discharge moagurements, noitieor with the
meter, the notes or the observation., Ho gimply moves as
directod from one nail to the other and fastens the

sﬁay line,

The fact that Mr. i'reeman Tonner or Mr.'Daleb lanner or
Mre. Dean was in the employ of the plaintif{f in this action
at the timge--Mr, MeCuno, wag employed by the plaintiff
in this action, did that influence you in any way in
making correct measurements?

No, they have nothing whatover to do with tho me agurementa
no moro influence than Mr, tory in Salt Loke had.

ffore you in the employ of the plaintiiff when thasne meagure-
monts wore made?

No, no more than in tho employ of every othor party in the
agtion,

And in making the measwrements that you made, how did you
receive your compensation for thosa moaguremonts?

Through the Clerk of the Court a8 provided in the Churt's
order and the stipulation.

Now, in making thess measurements, did you have any intorest
whatever in making them othor than to do your duty as a
ocommigsioner of this court?

Thet is all. My mein ohjeot in making the discharge messure-
monta over the whole gyatom, is in ordes to help those

.parcies get & record of the water they are ma actually using.

; On gome of the oanale they take daily gauge readings and T

mado the ratings for thom so that they can get tholr dige
chargo and the watoer they ara actually ueing,

In other words, it was for tho purpose of gotting the truéh
and the faocts in the casne¥

Ylo Be

Now} at tho time of mekinz thoso various moasuromonts that
you hLave testified to, was thore additional wator running

in the “iver over tho dem of tho Utah Light & Power Company,




take, for instance, some particular date?
On May 16, 1916, tho discharge of the flume wos 228.65

seocond foote The dlscharge in the river at the Uni tad

Statos Goological Burvey immedintely above thore, ag

roportod by. the survey wes 730 second feat. On Septembar
9th, tho discharpe in the flume was 198.93 socond foet.

The discharge in the rivor at the station was 308 facond foot

How far is that station above the dam?

A Oh, approximately & mila,

o » o > & » o

> o b

Is the stream an inereaging or dininishing stream betwoen
those two vointa?

I could not say; I do not thinl the o would he vary muoch dif-
forenoe betwoon thoso two noints, some small increanae, soma
small springs along thoro,

All right, procaed.

On Ootob or 9th, discharge in the flume was 218.76 866 ond foot,
That is 1916%

1916s I havo not at this timo thut discharge with mo for
Qotoboer in the river,

Can you pget it®

f ¢ an got it, yos,

If you will pleasa,

Do you desire tho other dateg?

‘Yes, if you have them,

I haven't all that information hero. If you dosire it,

T think the best way would ho for me to submit thoe e

If you can get it then, Mr. Wentz, I wish you would,

MR ST0RY: Just ono momont. Tho witnoas
1 comparing 1t with the geologioal rescord, I
think that is in the racord, gotting tho gooloplonl
record into the ovidenee., And I thinl: 4if they ara
going to do anything of that kind, they shonuld
offar them and give me an opportunity to moke

my objection.

THe COURT: what mofion or ohjestion do vonu

J




Q

make now?
MR, STORY: I object on the ground it is
immaterial , irrelevant and incompeteont,

THs COURT: I am inclined to thin: LA ek

I don't thinik Mre Ventz is compotont to toatify to

the contents of & Govermmon ¢ record,

MR, JACOB HVANS: OFf oourse, that would be
true, as I understand it., There have bhoon &
groat many of thome things alroady introduced in
avidencao.

THE COURT: If they are in evidenca, of
sour <o that would only strengthen theo objoction.

MRe BTORY: [Thore has certainly been no
dlgcharge meagsurements in o0 far ag T know.

MR JACOB EVANS: Lot me aplc Mr. Wonts
whether or not thace moasuremonts nave hoon ine
troduced in evidence in this casa.

Not tho original, excopt for the South Fork of tha canyon,
If you ocan got them you pot them, Now, I wil aslk M»,
Wentz, if you know as a faot when theso meaguremontas wore
made whether or not there was water running ov or theo
dam in ocach instance, without atating what quontity?

Moy 16, 1916, yas.

You mean Yos, you know it ag a fact, or wag thore wator

ragning wor 1t¢?
Yon, thoro wes abter running over tho dam,on May 16th,
.fho othor lates Xxkavm of thig year I have rot mado any
obmorvation, any notos in my obsorvation at that point,
Have you any recollection about it as to thoso othor latou?
Well I could not « y only as by the discharge e¢f tha river ,
paxk compared with the discharge in the flume., Irom thoao
faets I know thoro was wator in the rivor,
If you have any information which youv eun rot about that

I wich you would get it, from anything that will rofresh
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Q

your recollectionnas to whethor or not there was water
running over the dam at those different ilates. You say you
know the diacharge of the river on thigse dates?

From the United Stautes Geological survey, yos, sir. %hut is
how I know them compared with the measurements I have mado
on the river and the gauge height raportdd io mes

Now, you know only then by reason of the government record,
as to the quantity of water in the river 78 to those dataes
ag I undorstand it?

Well, fatther than that; I make measuremants of tho total

nearly evary week and I have the gauge roadings reportod to

mp by ftelephnne from the stuation at Vivian Park and I keep

track from day to day of practically what there is in tho
rivor during the wholo goason,
And you know that all tho water flow'ng in tho river flowed
ovar thias dam, don't you; that is, that is not divortod out?
Ovor the dam and throupgh the dam.
Yos, ovor tho dam and through the dam, Now, from that knowl-
odge thut you have, cun you state whothor or not on those
datos thoro was wator flowing ovor the dam thut was not tuken
through the flume of the Utah Yower & Light Company?
MR. STORY: I object on the ground that
it is irrelaevant and immaterial and incomnetent.
“he witness stated that ho has this knowledge
only from the “overnment record,
MRe JACOB KVANS: Ho doesn't state s80e
iRe BTORY: As to any particular day.
THE COURT: My recollection of the substance
of Mre Wontz' testimony on that subject was,
it was in part from the rosords of the Government
gtation; irf that is true, I think the objection
ghould he suntained.
Hava you any knowledge which would enable you to determine

eithor from your me: guremont of the river or from &ctual




1y seoing the water in the river, can you determine from
any knowledge that you have whether or not there was water
flowing over the dam on the dates these measurements were
made? | ‘

MR. STORY: I object to it unless it be
restricted to his personal knowledge.

THE COURT: I undorstand that is the sub-
stance of 1it. Objection is overruled., He may
angwer the question, yes or no, whother ho has
sufficient knowledge to astate.

A I cannot say off hand on these twhk particular dates. I would

havo to look that information up.

Q If you will look it up and refresh your recolleootion and we
can recall yog for that purpose, if you find you have
knowledge whioh would enable you to testify, Have you
made any observationa about the time of making theae
measuremonts to determine the difference of the elevation
of the water at the dam and the alevation of the #ater ot
the gate house?

Yos.,

What is it ¢

Do you meén in the far e~bay above the gute?

Yos,

Or below tho gates, thore was water in the flumge--

Both above and bhelow.

o P £ P oo >

on Ootobor 9, 1916, the olevation of tho water taken in fhe
.forebay 1s 94.84., The wator surface immediately below the
hoadgate, the olovation was 92,86, The water surface,
the olevatiod of the water surfasce &t the pate house was
92,32, Thoso elovafions ame bhasod on & bench marked,
designated 200 on the south end of the inner wall at the
head works.

Q@ How many flash boards were used at that time, do you know?

A T don't know.
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RHECROSS &XAMINATION BY MR, STORY.

Just one other question, Mr, Wentz. I believe you stated
yaestarday you had been familiar with this flume a number of
years., Does your acguaintence with it date back of 19149

Yos, but T have made no measurement on the flume prior to
that,

Did you ever make any nwarticular invesftigation whatever of the
flume prior to 19147

No,

Merely wore acsquainted with it as you would pass up the road,
were you?

Yen,

Where i1s that bench mark of the oclevation at the gate house
that you referred to®

It 18 on the top of ono of the r;-inforcing rods that stick
out of tho concrete on the mouthwest cornor of the inner
wall, noar the hoad works. '

Where was the olevation of tho water surface taken,in the gate
house?

Just in front of the gate house.

In the fluma?

Yes, below the conerete pipe.

Outgido or inglde of the pate houee?

Outside,

Then it w0u1dlbo 1mmediately below the gate houge,in the f£lume
immediately below the gate house?

Ho, it is above tho gate house Jjust in front of the doorx.

MR, A, C. HATCH: We now offer plaintiff's
oxhibit 147, a meagurement, list of measurements
mode at Olmotend flume at Nunn's rating station
by $he oross ocomplainants, the Utah Light &
Power Company.

MR, STORY: I objeafig Sauriksngvyial dhd

ABOUNY ok LAY o BY PrbFBRA§VAULthenticated, I will




meke my position entirely clear in that mattor.

THE COURT: I don't understand yat what it

is.

MR, STORY: The plaintiff company asked
us to furnish them with & list of tho measmre-
ments which wore made by the defendant in this
cage as shown by its records, and we have ate
tompted to comply with their requost and give
them all the measurements of which we had & record.

THiE COURT: T think your objeotion should be
sustained, If you desire them to bring in the
record, you have the right to have it done.

MR. STORY: Thero is no question on that.
This ie unqueationably & cony of our record,
this ie what wae have given them, but there is
gome measurements thore wo don't know anything
ahout thelr acouraoy. |

THE COURT: I will consider that question
when the records a re hrought in., I think you
have & right to make that objeotion. They may
bring in the record, i1f you desiro,

MR. STORY: Then, wo will have to bring in
the individual who made tho measurement and show
the oondition,

THE COURT: I think your records are ad-
miseible in evidence.

MR. A, C. HATCH: Admissible for what they
are worth , but it is presumed people keop corroct
records,

“HE COURT: You may produce them if you
desira, but I don't think you are required to have
this cory introduced. You have & right to havo
your records in the ahape they are in before the

court 1f you desireo that. The objestior will be




sustained, and the court will require the
records ¢® be brought if you ask for them.

MR. STORY: I will withdraw my objection as
far as the copy is goncormed, because wo know
theso are gopiocs of the records, and accurate
copies of the records.

THE COURT: Then, I understand your ob-
Jectlon is made as though the records themselves
were presentied?

MR. STORY: Yes.

THE COURT: You may make your objection
then,

MR. STORY: Objection is there ig no
ghowing on the part of the witness thesec are
adourate measurements or showing all the con-
ditions under which they were mada,

THE COURT: Objection is overruled., These
may be received as the record,

@, STORY: Nete an exeeption. Of course
we willhave un eppertunity t@ explain them then.

THE COURT: Certainly.

MR, A« Co. HATCH: We now offer plaintiff'e
exhibit 148, a list of available measurements
made at the Olmstead flume at Donan's, This
being a copy furnished us of the records kept
by the Utah Light & Power Company of the mp asure-
monts of ite flume, at the particular point
named, Donan's, on their flume, Utah Power &
Light Company is their true name.

MR, 5T0RY: With the same ©ObJjection,

I simply make the same objestion I did to the
lagt exhibit,
THE COURT: Same ruling and you may have

an exception,




that it may be shown in the record thét there

is a double purpose inh offering these, as showing
first the same diserepancies in the measurements
tostified to by Mr. Wentz, and I will call the
court's attenpion at this time to the measurement
5-9-14 by H. L. Stoner, gauge height 4,70, arsa
37.50, mean weloclty 6.58, discharge 237.

On the 2-16=-15, the gauge neight the same,
4,70, area the same 37.50, the mean velocity 6.81
instoad of 6.84, and the discharge 256 instoesad
of 268. The other measurements the same,

MR. STORY: I think the oxhibits will speak
for themselves., This is really a mattier of er-
gument as to what they show.

THE COWRT: I understood it was calling
the court's attention at this time,

MR. As C. HATCH: I called the court's
attention at this time to one purpose for
which they are introduced, as well as ~-

MR. STRY: Of courseo, that has for its
foundation, however, the sar rectness of tho
exhibit.

MR, A, Co HATCH: Now, ow offer plaine
61£2's Exhibit 149, being & certified copy of
an application to appropriate water made by
Utah Power & Light Company June 13, 1914,

Tpe rating curve that was handed you
Jostorday, Mr, Swendson, were you through with
169

MR. SWENDSON: I am going to sent it back
to my office; they belong to me, these Filos,

MR, Ae Co HADCH: They are one of the

files of the eourt hera.

MR, SWENDSON: Thev £oft thava huy mfatalra




MR. STORY: We know nothing how they got there,
as a matter of fact, don't know how they were
prepared, Thaey simply apreared in the files
hore; they have never beon filed or introduced
in ovidonce, anything of t he kind,

MR, A, Co HATCH: T don't know how they
got there, why they got there, but I think that
they should remain until some proper disposition
is made of them,

THE COURT: What endorsement is made on
them?

MR. A, C. HADCHY Nothing whatever, Mr,
~ Tanner had them,

MR. STORY: Some of my notes might have
beon dropred on the table and ploked up by the
clerk snd I don't think thoy constitute part of
the files of the case,

THE COURT

I don't think there is any-
thing before the court with reference to them,
If someone offers them or asks to withdraw them
grom the place where they were found the court
will pass on it, There is nothing now beforo
the court, If you desire to bring some thing
befor'e the court, with referonce to them, Judge
Hatoh, the oourt will comsider it.

MR, A, C, HATCH: I underatood yesterday
when I hended them to you you were going to check
them up and return them,

MR; SWLNDSON: I was going to give them
to Mr, Story to make a rating acurve.

MR. As Co HATCH;: I don't care to raise
any quesfion about thesa, but I understood you
were polng to cheok them and see if they wore

dorreoto

MR .BWENDSON: I oould not choedk them up hoere,




I will have to go to my office to do it.

MR. STORY: May I say so that our position
will not be misunderstood; we are not at all
averse to having any direct record wo may have
go into the evidence, of course, but our position
is that you cannot nake & correst curve, a rating
curve from gauge readings at that point and Mr,
7ontz so0 testified yesterday,

“HE COURY: What are you directing your
argument tof?

MR, STORY: These gentlemen have sgtated
Sheir position, talked about these rating ocurves,
ani I am simply stating to the court my position--

THE COURT: I don't know what their position
is yet. They have not agked any thing.

"MR. STORY: Then I will withdraw my
remark, |

THE COURT: There is no appliocstion made to
the court with reference 6 this paper at all,
They were just handed to the court for the pur -
pose of examining to seo whether thore was any
identification mark on them. MNow, if any one
offers t@mm in evidence or agks to introduce
them I will hear that,

MR. STORY: May I ask the plaintiffs the
objeat dn introduocing exhibit No. 149 befar e
I make my objection.

MR.As C4 HATCH: The purpose is this, they
are hore oclakming & right to pump wator out of
the Provo river that belongs to them, and we
claim that they have no water or wator right
in the Provo river below their dam, Thore is
the position we take, and that this application

is of no right and 1t establishes that they




claim no right; it gives them only the right

to the use of the water, that ig our elaim for
1%, of the Bridal Veil Falls for power purposaes,
but does not give them the right %o pump water
out of Provo river as against any of the rarties
to this action below their dam and pump it up
into their flume,

MR, STORY: For the purpose of saving the
regord, I will object to it on the ground
that it is irrelevant and immaterial. We are
making no claim of right under the appropriation
from the state engineer's office, and have not
attompted to show anything of the kind in our casej
Yo have,howevor,claimed tho right by actual user
of water which seeps through our dam and gots
away from us that way, to reecapture and pump 1€,
whatever right we have actually obtained by the
diversion and appiication,

MR. A, C. HATCH: OQur position is, if the
ocourt please, on that, they can advise no right
by diversion in 1910.

MR. STORY: We are not olaiming any right
under the filing,

MR, A, Co HATCH: Or 1909, or since the
ragsago of the law providing how water may be
acquired, without making application to the state
ongineor for itil

MR. STORY: We concede the correctnecs
of that position., As & matter of fact, I will
later introduce a motkon which will have oxactly
the same legal ground,

TH? COURT: This may be received for what-
aver it 1s worth., The court has not examined 1t.

MR. STORY: 80 as to make it olear while




we have it in mind. Qur right on Bridal Veil
falls was acquired prior to the rassage of the
State enginser's law and whatevor right we
claimed at that time is merely the right wa
bhave at that time.

THE COURT: The court will not pass upon
the effects of it. It may be received and will
be considered for whatever purpose it may aftor-
vards be oonsidered competont for,

MR. A, C. HATCH: The same fact with
regard to arguing tho casas is applicable at
thig time,

MR, STORY: I acknowledge the corn.

MR A, C. HATCH: We now offer Hmhibit
160, being pa ge 55 of the report of the Unitod
States Geologloal survey of the measurement of
the flow of water in Provo f1Var, at the mouth
of the canyon, and also showing the daily
ddscharge in second feet at the Telluride
Powor Company's flume noar Provo, Utah, for
1906, It may be admitted, I prasume, that
the Telluride Company is the predecessor in
intereat and that the flume ig the flume now
used by the defendant, the Utah Power & Light
Fompany .

MR. STORY: Defendant objeots on the
ground that the exhibit offered is incompetent,
lrrelovant and immaterial and not proporly
authenticated or foundation laid for itas intro-
duction, and iy oconneotion with t hat objestion
- I would 1like to add that congtituency having
something to do about duels inesmuch as I re-
member correstly, they objestod to tho intro-

duction of the census report ghowing the




population of Provo at an early stage of this
trial, on the ground that such Government
records ware 1nadmissible in evidence for any
purpose, I cannot see tho difference hetween
that record and this,

JHY COURT: T don't romembor that,

MR. STORY: Did they not objoot to the
consus report, Govarnment census reports?

THE COURT: I don't romenher any such re=-
porte wore offered,

MR. STORY: I was #o informed by Mr. Thomas.

THE COURT: Mre Thomes 18 not ocorrect.

MR. THOMAS: We presented & tabulation
prepared by a Government officor giving the
population and estimate of population of Provo
City.

MR, A, Cs HATCH: HKetimates,

MR. THOMAS: They wero Govornment records,
howover. [They were not proporly authontiocatoed
and beoeunse they were not properly authentiocatod,
they wore not admittod.

YHE COURT: The court doos not remembor suoly
& ruling as that. Our statutes make all Govern-
ment records admig eédblo. I remomber the ruling
quite dietinotly and ddsire to state 1t so that
you will understand it. The court sustained
the ob Jection to the eatimate ma de Wy the
Govornmont officer, that was all, not & report of
any fact,

MR. STORY: Tho statute provides, as I
remomber 1t, Your Honor, how & public document
ghallbe offored.

MR, Ao C, HATCH: If tho court please, the

report as to the population at the time taken




went in.,

THE CQURT: Yes, I think so.

MR. A, G, HATOH: But the ostimatos mde
what the population might be at another period
was not admitted. ‘

ME. 37T0RY: I was assuming that was the
cagsa, I was misinformed. My objieotion thias is
not properly authentiocated is still good, inas-
much &g ouy statute provides that public doou=
monts may be introduced in evidence whon they are
authenticated by the custodian, povernment oue-
todian, Thig 18 not authenticatod,

THi: COURT: You may diroet your ranarks
to the contantion made ag to tho publication
boing made by the povernment, If it is not one
of t.0 publications, tho cowrt will sustain 16,
1f 1t is one of the publications made by the 3
governmont, I will hoar from you,

MR. STORY: The only statute I have in
mind ia the one to which I have referved., If
you have the law here I would like to prosent
Lt '

THE COURT: Objeotion will bhe overruled.

MR, STORY: Just & moment. May I call
your attention to one seotion here, seotion 9,

T COURT: I am assuming you make no'
quogtion as to the fact this ia & publication,

. MR STORY: T don't male any objoction to
that no, but under HBeotion 9, documonts in the
dapartmonta, and thils ia a dosument in the
department of the intorior, Dosuments in the
Dopartmonts of the United Statos Governmont,

by tha kamak coptificate of tho lognl custodian

thoroof,
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THE COURT: ObJjection is overruled,

MR. BTORY: Nofe an exception

MkRe Ay Co HATCH: If the court please, weo
will leave the record, the ontire r ecord with
the court, We offer vage 55, only.

THE COURT: Lot me see the book itself.

You may proceed.

CALEB TANNER, o&llaod by tho plaintiff,
baing firet duly aworn, testifiod ag follows:
DIRECT KXAMINATION by Mre. A. C. Hatch,

Mr, Tannor, your name ig Caleb Tunner?

Yau,

And ,have heretofore testifiod 1Y this case?

Yos, sir,

Civil and hydraulio enginoer?

Yas, ,

I will ask you if you are asquainted with what is known ag
the tomporary flume, the flume of 1902 and the present
plpe line and flume of the Utah Power & Light Company?

Yos,

Hovo you made any moasurements to dotermine the capasity of
eilthor of those flumns or the pipo line¥

Yo,

Which one?

I made some determinations of the $olume of flow of the flume
the firat of whioh measurements was in Ootober, the 80th,
1913, Tho observations m do abovyltth;oint; where Bridal
Veil watér is discharged into the flume. The f£ldw at
that date being 206,28 second faeot. Undor dato of Octobor
19, made & meoasuremont ate--

MR o STORY: What yoar?

A 1914, Maode & measuremont at +hat has heon called in the

testimony, the Donen's station. when the dinscharge wan

208409,
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MR. STORY: Would it not be better to
get'the depth and gauge height, so that we wil:
have them altogether as we go along?

MR. A, C. HATCH: Yos, I think so.

Is that Donan's station?

Yas,

Above the point whero the Bridal Veil Falla wat er empties
into the flume?

Yos, all of those measurements that I report only me&sure
volumes of flow diverted from Prowo river, by the dilversion
dam of the Utah Power & Light Company sowoess the river there
abovo the first latoral appropriation, which is Bridal Veil
Fallas,

Boginning again with your firet neasurement flve us the -
gauge holght and free hoard, if you havo 1t, and the dig=
charge,

I would 1ike to aek for information, if you want all the
data I figured with reference to the time of thaso individual
measurements?

MR, A, Co HATOH: Do you desiro it, Mr,
Story?

THi WITNESS: There were several purposas
gorved by the moasmremente; one of the PuUrpo fos
was to determine what hasheen ocallod 4n the
teatimany hero the coeffiocient of roughness or co-
efficient of rugosity.

Wo want that piven.

Then I will) give all the data then with reflerence %o aach
moasuremont?

Yos,

Going hack to Ostober 20, 1913, depth of the wator 4,74 foot,
area of the oross seotion 87,41 foot, The width oight foeot.
The wettod poerimoter 17.4 feut, the hydraulic radius 2,16
faot,

had wioek tnie mean?




A The wetted perimeter divided into the area of the cross
sootion., Mean velocity in the section 5661 From these
alemente I ocompute the ooeffioiqnt to be ,015,

The discharge?

I think I have already reported that,

Give it again, 80, 1t will bo on the same rage in the racord,.

> 8B > o

06,2, Ooctober 19, 1914, moasurement at Donan gtation,
depth of water 4.92 feat;
wotted perimeter 17.84.
Area of orosé goction 39,36,
Hydraulio radius, B.81.
Moan Velooity B.29,
Co=afficiont of roughno«s ,0%LB~«-
Discharpe 208,09,
Novemboer 6, 1914, at Donan's,
Gaupe 4,96, depth of watier that ig.
Area of tho cross seation, 39,60 '
Wettoed perimeter, 17.90.
Hydraullio radius, 2.81.
Moan volooity, B.37.
Disoharge 812,98,
The rugoeity in these measuremonts is .014 Plug,
MR.‘THURMAN: That is oco-efficiont?
A Yos, the rugosity is nearer 15 than 14.
Novomber 9, 1914, diecharge 815.57.
MR« JACOB HVANS: Whero was this mousuremony
made?
A At Donan's, Depth of the water B,06; wattod perimeter 18.10;
area of the oross section 40,4; hydeulic radius £,23; mesn
velodlty b.43; co=efficient of roughness is pfacticelly ,0L5,

gomewh: ¢t lesa,
MR, STORY: Have you got it oxactly?

A To be exact, tho co-afficient of roughness of 13 would give a

velocity of 6; and a oo;effioient of roughness of 15 wonld

g;ve 8 velooity of 6,33, snd I hovo g0t bBe43, Bo that it ig




Just a little above 15,

MR. STORY: Little below 15 you moan?
A Little below 15, beg pardon.

July 27, 1914, at Donan's, 2830.48; depth of wator 4.,79;
area 38,328, I don't think it would be ad¥iseble to delay while
I caloulate thig, I noties I have not run this one through .
MR, STORY: We would like it very much ¢
Your Honoxr, willing to submit to the delay, want
1t, might as well have 1t one time as another.
A It tekes a littlo time, im all.
MR. STORY: We want it,

A T am willing to glve it; I oan figure 1t at nooni it is an
omnigsions I soe this 48 one I only figured part of the Ais-
tance down, Shall I fipgure it nowt

MR, As Co HAUCH: I think Your Honor, ho oan
got 1t at noon, 3

THA WITNESS: T dan fipure all but the coe
offiolent and I will have to take that from the
table. I don't have a teble hero,

MR., STORY: I thought the moasuroment wag
taken for the purpose of getting the co-officient?

A Yes,

. MR, S8TORY: But you have not oaloulatod 1¢%

A T did not run it out. I have it hero, dbut I haven't the
details, Co-offiolont is 013, dbut I haven't tho detail, I
run 1t down with,

’ Under the date 1913, the latter part and also in 1914
I have a sot of observations we used in conjunction with a
report of discharge at the Unlbed States gauge station
abova the diveraion lam by substraction gives tho volume of
flow, the publiocation covoring 1913 and 'l4 is not out.

It ig published up to and including Soptembor, but not down
through tho monthe that I made my observetions, Howovoer, I

obtained from the office a blue print shoeet of tho discharpges




covering the period, whiohwould need to be used in cone
Junction with my own observations of flow on the river at
Donen's, on the river at Donan's below the diversion there,
in ordexr ¢to detormine by subtraction the quantity of water
flowing in the flume. This would be more in the nature of
an apprroximation and would not be ag definite as the actual
flumoe determinations that I have giveng bpt uging that data
on October 2lgt-~-

MR. STORY: I objeot to ueing that data
for the reason it is ineompetent, irrelevant
and immaterial amd has not been produced.

THE COURT: I will hoar from tha other
'side. Do you offer this ovidonée, Judge Hatoh?

MR. Ay Co HADOHI, I have never seen them.

THii COURT: T understood it to be a compari-
8on made with the moasurements taken by the
Government station and whioch has not been reported
or published &ot. It d0es not geem now Mr,
Tanner has the information,

MR, As Co HATCH: I will ask Mr, Ranner
& queftion or two,.

Do you know who made theso observations from whioh this data
is oompiled? ‘

The gauge observor at the south fork, Mr. Dugenberry.

And is that the same Dugenberry who ie in the omploy of the
defendant, the Utah Light & Powor Uompany?

Yoa,

And was he in their employ %t the timo of the making of
these measurements?

Yoa,

Bow did you receive these papers?

The office of the water resources branch at 8alt Lake City,
made application for the date., I presume 1t would be

published by this time and received all the published date,
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and they furnished this for these pariiocular months I mde
inguiry sbout at the time; they may be rublished now. That
was about a month ago. Thesd are the records of the Water
Resources office, covering the flow of Proevo rivor for the
intervale of time that is indicated upon the blua print
ghoeta.

& Do you know who made the blue prints?

A I don't know who meds the blue prints, but I am asquaint ed
with the discharBe or the interval‘of Qotober, or a
great many dates, and I know that they are correct, but
I am not acquainted with all of the 1nterva1$‘thero, and I
am not aoquainted with all of those intervals thét I wanted
to use in maing the comparison.

MR, As Co HATCH: If the court ploase, we
think this report ig now published and we would
ask that we be allowed fo proceed giving his
resulta subjeot to the presentation of the
published report covering these same dates and if
it is noé presented that it may be gtrioken,
this part, 1t would be subjeot either to the
prosontetion of the published repoxrt.or to the
cartification of these sheets by the proper of-
fioer of the govermment who hge the original in
charge.

THE COURT: What do I understand this
paper oontains,'what ig the tabmlation?

MR, A¢ Cy HATCH: I will submit it to the
court; it is daily pauge hoight in feet and
aisoharée in mecond faet, Provo river at Porks,
Utah, by Obrerver Frenk Dusgenberry for the yoar
ending September 13, 1914,

THE COURT: Do I understend Mr, Dusenberry
le & government offices?

e WITNES:: Yes,

MR, As Co HAROH., Obsorvor in the employ of




the governmant for thia purpone, as wall as an
employe of tho defendant, Utah Powor & Light
Conpany .

THs COURT: T don't think that would make
any difference, '

MR A. Co HATCH: 'hese, if the oourt
ploaso, are only the advanoca phoots of the
actual roports that are lator published by
the United dtata' Gévurnmont.

TH& COURT:  That baing tho oafa, then I
think probably you had bettor weit until the
publication oomes, heoause there would ba nothing
to bhe attained by Introduoing those advanosa
shoote under your sugpestion 1f you don't rocaive
tha publloation this would ba otriockon; 1f you
do rooeive tho publication thut'would ba tha
boat evidencoe,

MRe Ay O, HAQCH: We don't offor tho"a, what
wo aroe aski g ie that tho tostimony of Mr, Tanner
basad upon those may be admittod at thia tiima,
subjoot to he strioken wnloss we produce=--hae
bapls his computation upon comparison with the
data given by thoro sheats and that he may pro-
ceod with hie testimony subjeot to the ptriking
of 1t out, if tho propor proof of tha data f£1rom
whioh how-- .

THe COURT: Im thore any objeotion to that
ordery of‘prooaaduro, ronerving to yoursolf all
the objJeotions that you would havo 1f t he publishad
dooument were hoaro¥%

MR, STORY: Only objeotion is it hay be
onownboring the reocoard, Your Honor, taken up a
1ot of time,

Mit, A, O, HATOH; [ don't think thore 1is




any question about that; if we cannot obtain
the published sheet, the full publishod report
we can get cortifiod—--

THYE COURT: You can prove it in oither
way, by certified copy of thé document; the
objection is overruled. You may pProocced in
this way, if there is no ob jection than would
be made if the dooument was here 1tself.

Now, Mr, Tenner, you may proceed with your
comparison you were about to give.

MR. STPO0RY: I will note an exception to
that,

A Octobor 22, 1913, the Government reading st;tion ghowed &
discharge of 335, the flow of the river at Donan's f£lume ;
that §s wasting down the river past the diversion dam of
the Telluride Power Company by my measurems nt 113.78. In
the Telluride flume, by subtracting 281,

MR, STORY: I objeot, Your Honor, to the
question of subtracting. I think if he testie
fies to the conditions, @s he found them in the
river the court ocan draw the conclusion.

THE COURT: It would only be received to
reliove the court from computations,

HHE STORY: We might call 1t the dif-
ference, Your Honor,

THE COURT: Yes.

A Jﬁly 22, 1914, the flow of the river at the government
station was 299, at Donan's below the Riversion dam
63,34, differonce 236,

August 265, 1914, at the governmont gauging statdion 300,
in the river at Donan's below the diversion dam 84,62, the
differenco 216,

Those are all the sctual moesurements I havao madd

with relation fo the volume of diverein of the Utah Power ¥
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Light Company.
Q That is all the measurements you have made?
A The actusl measurements I have mada of the volume of die-
version of the Utah Power & Light Company .
Q Were you familiar with what ig known a; the tomporary f£lume
while it was in use?
A Only by observing it in a oaéual Way o
Q During its use you may state whether or not it was in align-
ment if you know, as to grade?
A Y don't know personally that it was ever on a definito grade
or what the grades woro.
Have you soe 1t when the water was flowing in 1t%

J0e8,

YOQ.

’

Q
A
Q During fts uwe?
A
Q

Tat was ite condition at that t ime as to whe ther the wa taor
was overflowlng the flume or was there a free hoard?

A T have observed it numerous occaslons when fhe water was

pwww spilling out of the side of the flume into the rivor at a
ﬁoint near the f11l upon whioh 1t rests as i1t orosres the
channel of the rivor.

Q Were you with Mr. Jenson at the time that he mde the

survey of the grade of that flume?
Yas,
Joseph Jongon the witness who tastifl ed hera yostordgy?

Yos,

£ > o >

And you may state whother ox not the point at which the
watier was running over was & low place or a sag shown upon
the exhibit~~I have forgotten the numbher?
A 143. Yes, tho ovorfiow occurred in the immediate viecintty of
the point marked ag the sag uron the &xhib it reforred to,
Q Was 1t within the limits Of tho sag as ghown on ixhibit 1437
A Yes, and in the immediate proximity, or meximum seg dope rturoe

foom the normal grade,
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Q@ About how often did you observe this condition in that flume

while it was in use®

A I cannot tell how often but a preat number of times.

Q@ Did you observo the fl:me on the day that he made his ob=-
gservation, Josoph Jonson maie his observation?

A Yos,

Q What was its condition at that t ime?

A The flume 88 it exists to=-day is due to the operation of the
elements. The timber is breaking downand rotting, and the
flume itself, in its upper part, has got a good deal of'
mud and debris in it. Tho alignment of the flume is in good
condition, horizontal alignment,

Hpw ag to the lateral alignment?

A That is in fair shape., The grade has got that sag in it, but
the departures are not abrupt, quite & regular departure.

Q Did youobserve the condition of the flume as to its innor
surface, battons, or what had been its original condition
ag to tho s truscture?

A The bottom and part pf the sides aro beotter matorial than the
upper part matorial. In the upper part all the siding is of
ineh stuff and the oracks are coverod wi th battens, The
battons are breaking away now, and the flume has got a
great many open oreckas in it, when you got above the depth
of two or thrne feat, and the lowor part of the flume from
the point where Mr, Donan's small power station is, thence
to whore it once Joined the main 1902 flume, hasgs beon
pretty woll destroyed and carried away, only tha I-beams
or girders that ocarry the flume over the river, this crosaes
the river twice and some of the trostle work right adjacent
to the road is all that is left immediately down the flume
ffom Mr. Donan's small powaer station. The flume f£rom
there on up 18 protty nueh in the condition that it wa
confatructed except for the ofdinary voayr vf tho elonenta,

Q Have you aver made mny observations to detormine the capaoity




or rugosity or other matters of discharpe of that flume,
tha t tomporaryvflume?

A No, except in all these computations that have boon made
hers by Mr. Jenson and Mr, Swehdson I nave subsequehtly
checked them and under the terms of the computation I
have come to the same roesult. My judgmeht is in this
flume-~--

MR. STORY: You were not asked for your
Judgmont yet.

Q In your judrment, what would have boen the rugosity of this
flume when it was being used, if you have any:judgment?

MR, S5T0RY: I object, Your Honor, on the
ground it is incompetent and irrelevant, no
proper foundation has been laid and the witneas
has not shown that he has knowlse dze of tha
condition of the flume at the time it was being
usoeda.

.THE COURT: I unddrstood Mr, Tanner to
#ay he had méde no observation to detormine any
of those quistions, I may bo mistuken as to
that. He may not have referred to this flume
at this time. That is the way I understood
him, ;f that be true---

MR, A. Co HATCH: fthe guestion was had
he made any observations to determinoe this

T mattoer, I think the court I8 corroct.

THZ COURT: And he hag said he had made no
guch observations; that is the way I underatood
hime TIf that bo the 2ase I think he would not
ba oomﬁetont fo form or expres 8 any opinion,

Q Did you understand my question, Mr. Tanner, whether or not
you had over made any obgervations of thig flume o
detormine - -~

A Read tho wusetion, I might have misapnrehonded,




Q I wil change ny questions have you evar made anyobservations
of this flume from which you may form a Judement as to
its capacity or rugosit: or discharce®?

A I have made sSome observations with referens e to what in my
Judgment shoulld be the coefficient of rurosity or roughness
that ks used in computing the velocity of this flmme. My
obsorvationa of the flume, grad: of the flume, the charactor
of the structure of the flume and alignment of the flume,.

Q@ From thas observations have you formed an orinion as to the
proper coefficient of rugosity?

A Yoo

MR. BTORY: Just & moment--

MRs A. Co HATCH: Lot me got my quostion.

MR. S2?0RY: He answored befa o you got
throush,

MRe As. Co HATCH: Him answer may g0 ouf.

Where was my question when he ‘interruptod?

(‘6

Q Of that flume at the time it was in use,

uestion read)

MR. 8TORY: I object to the question
Your Honor, on the ground it is irrelovent and
incompotent, and no proper founiation hes bheen
laid. Beoefora the witness san state whother ha
formed an onrinion or what that opinion ig, he
sho1ld etate what thoso observations have bhaan.
THI COURT: ObJjedtion ia overruled. Thie
ig cecking now to_lay the foundation whiah you
objoct has not boeh laide
A Yon, ‘
@ Now, wha ¢t ‘ore those obsorvations? ‘
THE COURT: Before Mr. Tanney ontors\upon
thia d escription what his obserations wera, wa

2411 take & recens,
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!Sisoussas..on a8 to entry of defaults and demurrers ,




THE COURT: Now, you may proceed with Mr.

Tanner.
CALEB YANNER™--=
DIRECT BXAMINATION by Mr, Hatoh, continued.

A Before proceeding with the answers, 1 wonld like to make the
explanation that---

MR. STORY: Must & moment; what was the
lagt guestion?

(Quastion read)

MR. STORY: I had made an ob jection he had
not atated what his observations were. I take
1t this question brings out that point?

THia COURT: ¥Yese

MR. STORY: Not the opinion,but the obser
vations.,

MHg COURT: Upon which he has stated he is ablc
to express the opinion,

A I ocan make the explanation that all of the olements for the
dotermination of the coefficient of rugosity were not de-
terminod by me perconally. One was agssumed, that was the
glope, and the alope in those'computations is assunod to be
one in a thousand., The gauging station at Donnan's is
marked on Hxhibit 142 as located betwesn the points BOO and
one thougand feet helow the gate house or sand box. The
flume i@ not regularly graded. It has somo congiderable
irregulatitios in the grade line. Draw & glope line so as to
oover five hundred feet on each side of the gauging station
gives practioally tpe glope that has been agsumed in
theso odmputations-

MR, STORY: ZPordon me just & moment, You
are referring to the present flume' below the
gand box , are you, the existing flume?

A Yas,

@ To make that oloar, is i1t the flume that has bheen in uge




by the Utah Power & Light Company since 19079

A It is the flume that has been in use by the Utah Powor &
Light Company since 1902. The flume &t the Dopnan station
ahd at Bridal Voil whore I made the daterminations of the
co-afficioent of rugosity, wore made in the flume of thoe-
generally the same dimonsions as the temporary flume.
The grade at Donnens and at the station ebove Bridal Veil
is a little lighter than the grade at the section used for
caloulating volume in the--caloudéting cépaoity in the
témporary flume., The general alignment of tho flume iw about
the same in all three of t he places, so far as the luteral
alegnment and the grade is concernsd. The depar ture f£rom
grade in the Donnan station hag one abrupt nlace that
would probably influence conditions more than depar tures
from the normal grade in the other {wo statilons,

The inside conditions of the flume at the two stations
where the co~efficient of roughness was determined are
batter than the conditions in the temporary flume, the
temporary flume having battens and the othor two scotions
of the flumo used being smooth, perfeoetly smooth on the
botitom and sidas. I uged the aotusl detorminations as the
basié of the oalculation of capaocity of the hemporary
flume, assuming that the temporary flume should havo its
conditions of sur ace as superior as'the sharacter of
construction that was thore would pormit, Assuming tho
grade to be the grade that I actually found, namely: 1.4
foat approximatoly to a thousand, and adding to the actual
co-effiolont & auffi&ient additional volumo of valuae,
additionsl value to colpensate in my Judgment for the vd-
ditlonal rugosity to the presence of the battens in the
temporary flume., On that basig--

MRe 3TOHY: Just a moment, I would 1Likoee
A Those waore the observations,

MRe STORY: Thoso wore the obgervationa,




don't givae your opinion until after the quoation
is asked, I wish to gtate an ob jection.,

THE COURT;: Wﬁat werae you about to say,
wore you about to finish%

A I presumel under the terms of the quostion I was to give my
observations, now I have given my observationsg,

THZ COURT: That is 811, not your opindon.

Q@ Now, what was yomr detormination as to the capaolty of the
temporary flume?

MR. STORY: At what day?

MR. A, Co HATCH: At any time.

MRe STORY: T object to the quostion on the
ground 1t is irrolevant, immaterial and insompew-
tont and improper foundation laid for the opinion,
If the languaga rolatos to tho condition at the
prosent time, 1t 18 incompetont and 1rroldvant,
besause the ovidence shows the flume has not baon
naod for four years, If it 1e intendeda to have
it relate to the time when it was asctually in
use, as was tha cane when the quostion vas
formerly asked, then the observations whi h the
wiltness has plven have ;olated marely to the cone-
ditions as thoy exist at the precent time, and
1t 18 rot connaotod wp, the flume with the cone
ditions as they existed at the time it was in
use.

THE COURT: T don't romember that the
question' fixed the time when thope ohservations
wore mades Of couree the ohgervationg thaot wore
made may not qualify the witness to toatify as
to vhat tho situation was at some other time,
but # think he may answor the quention with refer-
encoe to his opinion of the ocarrying capaoity of

the flume at the time he made theno obaervationg




if that has been made definita,

MR. STORY: I undersatood tho witnoa: to
say that the observations were rooent ohsaervations

MR. A, C.o HATCH. 1Tho witness astated that
he made his caloulations based upon certain con-
ditions and obmervations, Now, thoue oonditions
and observations atated fixed the flume in a food
oondition and itas oarrying capaoity as it was in
that condition, and notwithatanding 1t may be now
all gone to rack, what ite oarrying oapaocity when
it wam in pood condition la what we are uaking
for,

THZ COURT: He may answer the quention,

MRt. 8TORY: May I have the privilepe of
orosn examining the wi tnens for a few moments,
bofara ho anawers the quentiony

THS GOURT: Certainly.

CROB" SXAMINATION by Mr. Story.
When 414 youmake thone obmervations to whioh you havo testi-
fiod, Mr., Tannor?
Pirst obmerved the flume in 1907 and ot intorvale from thon
on until, last obsorvation belng made only a fow days ago.
Did¢ you meke any--whon 414 youfirst mske any partioular
obsorvations or monsuremonts in oonneation with t he flume?
The partiouwlar observations for the purpose of determining
grade examotly we o mpdo probably a month ago pr somo-
thing loens,
"hat partiomlar obsorvation had you mado nrior to ¢ hat time?
I have ob;erVad the flume and walked over it many times,
obsorved the position of the sag woeotion In ibe uso, in
all of the obmervations I had made whon the flumo wams running

almost full or practically full of water ani that was for
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most of the time after the year 1907 until gaomewhero noar
1912, for a number of years,

Prinecipal observations that you made dwring that poriod,
howaver wore that the flume had a low place and ran ovor
the sido, "as it not?

That it was a flume of aprroximately width of eight feat or a
little less, and about six fwet doep, I knew that also,

And during those partiocular times your prineipal obsarvation
was in addition to the aize of the flumo, that 1t waas running
full and at & low nlace, it ~as ruanning over the aldes, i
that 1t9

Very nany of the times I observed i1t, 16 was run-ing ovor the
siden,

Did youmake any surveya to datormine what the amount of the
sag wans at that time?

Ho,

At any time prior to 1912%

No, not prior to 1916.

Do you “now what the diffaronog,1f any, in the flume at tha
prosent time from what &t wao whon it wae in usa in 1918, ae
to grade?

No, I don't know definitoly, exoppt as [ havo heard, and the
charuoter of foundation it is built on,

Then, you havo no personal imowledge on the mubjeot and
anything you would sny on that would bo your orinion, mepely,
wouldeiey

Be my opinionbaprod upon almost osonstant as-osiation wi th tho
faot, '

Is 1% not o faot that a flume whioh 1e allowed to romain in
dis-use during the period, during the winter somson has more
or leps io0e in it and is oubjeot to other ohangen, olimatio
changen, ohanges of grade during the maiod of four yoears?

It depends upon where 1t 18 looated,




You heard Mr, Jonson's testimony in hisn oninion there was
probably soma change, didn't you, in the flume durine that
poriod?

I don't reocall it,

Woll, if he testified to that faot would that coinoide with
your opinion¥

T don't think there is any ohange in there since it was in
use in 1912,

But you havo made 0 measurement 'o dotermine that nattor,
have you?

No moasuroment exompt tho faot that in runiing the 1lne ovar it
thera 1o a peneral co-inotdence with what my oxperionoe and
obporvation of what the faot was when it was in umo, to
warrant me to asmumo that it has not ghanged matorially,

That ooinoidence that you mantion was tho #ast that thora
was in years gone by & eag at that point, and thore 18 aleo
6 pag ot the prosent time, im thore not?

Yon,

Im tho o any other ooinaidenco you havn in mind and on whioh
you bhouse your oonolusion?

The flume rented upon a bed plooe, oross plooca, trestle, still
in plaoce by the romd and that goes prmotioally haok to tho
prade and the ropular grade coilnoident with the upper ond
of the mtandard neotion,

But you don't know and have no means of apoertaining, hava
you, the difforence, if any, botweon the amount of the nag
in 191% when the flume was in use or when 't was firet
congtruoted gnd whnt'tt 1e at the prosent timo?

Not absolutely.

Hove you any Ades at all what amount of sag wae whon that
flume wae oconstructed in 1907¢

No,

MR« Ay C, HATCH: If the court ploaso,

Juet a moment, I don't know what that has to




with the finding of the capasity of the flume
on & regular grade; I thin it is not propar
orees oxamigation at this time for any purpose.

THd COURT: He may answor the question, I
don't think it throws muoh 1i-ht upon 1t, but I
think probably it la propar.

IRe 8TRY: T am simply trying to bging out
the faot this witnes ---and it ia material, too,
connooted with the tostimony givon by Mr, Janaon,
Your Honor will remember that you raesarvod your
ruling on Mr, Jonson's testimony rolutive to the
carrying oapaocity of that flume, on the nge
sumption and promice of tho rlaintiff, they wounld
conneot up the ocondition under whioh Mr. Janaon
formod his opinion with what 1t had been in use.
Now, the mame quention im involvad in Mr, Tanner's
opinion and T wish merely %o conneot up thoroughly
tho ocondition under whioh ho im now tantifying, and
oondition on whioh he formed the opinion that the
oondition that oxietod while the flume was in
uso and not four yoars after it had gona into
die-uno,

Mit A, C, HASCH: Withdraw my objeotion.

MR S5TORY: Road tho guostion plsass.
(Yuontion read¥

MR. STORY: That 18 nll I want to orons
oxamine on,

YHIE CPULY: Now, can you find the quostion
and read 1t%

MR. 8TORY: I wish to renow my objeotion to
the queption asking the witness for him opinion,
on the ground 1t ie irrolevant, incompe tont and

imnaterial and no proper foundation has boan laid

THE COURT: The objention ke overru) od, he




may amwer.,
MR. STORY: Give us an exeeption.
THZ COURT: Do you ramomber the quastion?

I remamber the substance of it.

THE DOURT: You may anawar it, then.

Under the conditions that I huve horotofore speoifiod T
caloulato the flume capnoity to ba betwesn 184 and 195 second
foot,.

That is the temporary fluma¥p

YXosn, In makines this caloulation I Juat wish to add one
additionnl element, that 1a that I allowed only throo tentha
of a foot for froe board botwaon the moean,--ahova tha mean
surface, and the oonditiona of flow tharo wonld throw
water out of the flume moasurably in the noma way that 1
obsarved 1t doing i1 sotual use at many poriods and times of
ohmorvation,

Wore you soqualnted with what wae known anm tha aukiliary
flumo that was in use by tha Utah Powar & Light Company
during a portion of thot ime 1t van using this tamnorary
flume?

I havo obmorved 1t but have ot pald anrofu) attention to the
ptruoture,

Did you avor made any monmuramonts or o aloulntions with
rogard to 1tY

No,

Now, going to the flume, oallad the 1902 flume, now aonnootod
with the pipe line of the aompany, have you mado masgurement s
of that flumo and observationa of 1t?

The moasapomontsa t hat I havo horotoforo plven are made on
the 1902 flumo, the mrtioular roint helng marked on 4rhibit
142, ap roting stotion betweon the dintance BOO and 1000
below tro mand box and at a point aprroximately four thoun-

and Peat below tie sund box, above tho point marked on the
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profile as pipe line from Bridal Veil Falls.

Now, have you been along that flumo, the 1902 flume or
aoross it or ovor it, and observed as to the flow of wator
in it and as to the free boiira?

Yeos8,

You may atate what youhave observed with r egard to those
two mattors,

MRe STORY: Vhat years was this, and
when?

When was 169

In 1902 and 1903--1903 particularly. I crogs the flume
acoros of times at & point marked hore &8 pipe line from
Bridal Vell Fallas. I was at the point a great numbor of
times and orossed the flume line, there for a great numbher
of times when the Telluride Power gompany, thoough its«=-
ono of its engineers and myself were naking a set of
surveys for the purpose of determining the practicability
and cost of utilizing Bridal Vell Falls and Lost creek
for power development, delivering the water at the mouth
of Provo canyon to Provo City for municipal purposes. In
the course of that work I hate orossed the flume once & day
and frequently offener, also during the psriod of timae.

Mite S8TORY: For how long?

That wouldprobably cdver three or four weeks,

What time of the year, Mr., Tenner?

In the spring of the year and early summer.

Would it be during that poriod known &8 the high watoer period
in the Yrovo river?l

Yos, |
Proceod.

And then I moasgured tho flow in Bridal Veil both in the
summer season and in the wintax fall seapon great number of
times for the purpose of obtaining the #£x volume of ita

flow In order to arrive at some judgment asg to what its
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normal flow would be to be utilized f r the two purnoscs,
for power and culinary purposes. In the course of that work
T ohgorved the water in the flumo and at no time &n my ob-
servations there did tha water reach to a dopth of five feet
in tho flume. Tha firet erack or plank vas uniformly aex-
posad, at rare intorvels I have been up to tho head of tho
flume whoen T have also arossad the flume at Bridal Veoil and
when the flumo was flowine avvrovimately half to two thirds
distanco ahovo tho crack at tha bottom of tho firat bvoart,

it was below tho crack at “ridal Veil. The unpor part of
tha 1902 flume under the conditiona of use in that time ould
not deliver to the lower sections its full capacity, the froo
board incrdusinv a8 you went down tho stroam at Bridal Vail.
J4d you observe the head works of tho 1905 £lume?

Only in a conoral way.

Yonu heard tho avidence of Hr. Buckler in regard to thoso

haal works’

Yoda,

Tho temporsry flﬁmo and tho aﬁxiliary flume and tho rrasent
pipe line?

YOose




Q Now, wha § wonld you say as to the capacity to deliver wator
0 the flume of the yprecant ripe with the head-works of the
auxiliary flume and the temnorary flume, assuming as a
fact thetnsﬁimony of Mr. Buckler with repard to that®

A  Thoe prosent intake con@itions aro far guperior to the intake
conditions of 1902 as given under the statemont o+ M2
Buckler,

MR+ STORY: That was not the quostion, Your
Honor, and I move to satrike »ut the answer, It
wafs a comparison betwoon the preosent intake
sonditions and the toemporery flumo and auxiliary
flume which was constructed in 1907 and 1908,

MRe Ag Co HATCH: I think the answer
L6 -

MR. STORY: Mdve to strike out the snswer
on the ground it wus not roesponsives

THE SOURY:  Motlon ie denked. Motion doog
not lie with you. It is not your quastion.

Q I askod you as to the intake of tha auxiliary flume and
temporary flumo und you answorod a @ t ot he flume in 1902,

A T ocannot~-I dldnot gather from tho question just what that
wase I know from observations that part of Mr. Buoklor 's
toatimony with reference to things that so0uld not chanpa,
that are physioally impossiblae of modification, are on
the ground and they do not co=-inoide within foat of what
Mre Buoklor's toctimony was,

Q Ag to thoso headsq

A Yas, .

MR, STORY: Object to that and novo to
8trike out the testimony of the witnogs.

“HiL COURT: I think that statement may
g0 out,

Q You may stuto the conditions of the pregent flumo, tho pro-
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sont pipa line and its headings, if you know them,

A Tha presont concrete iitake is locatod near whora the
intake of t ha auxiliary heading .was. Tha i amporary intake
is locatad between that point and the dam, the overFflow
from fhe dam, the river discharge over the dam. The
conditilong of eniry snd the cupacity of the prosent cons
craote constru otion as I have ohgeorvad them on the
ground, would in my judgmert give & superior diversion
capunolty to thoe comerete pipe line, intake pipe line,
intake and pipe line, to what was hed undoer the conditions
protient thare wien the auxiliary and temporery flumes ware

in use,

CROGE SRAMINATION by Mre. Story.

Q@ You made some comparisons, Mr. Lfannor, bet.eon tho flaw of
tho ziver in 1916, below tha dam with somo agsuned flow
ag shown by tho ¥lue print furnishod by the govornment
of the flow above tha river~~I mean &bove the dam., Doos
that ocover 1913, T"l4, '16 and 'L6, or what poriod ddd it
sovar?

A Thoga filpuras cover 1913 an A I beliove & part of 1914,

Q You say "those" the govermment remorts ag to river #low
for tnoue poriods have not as yot boon publishoed, am I
right?

A [hey had not hoen published about & mohth ago.

Q Wnere did you make your moasuramonts of the river helow
tho dam?

A At a poinﬁ Juat at the lowoer end of Mr, Donnan's rosort
Place.

Q@ About how far below the dam?

I should say about a thousund to twelve hundred foot,
a thousand f oot, approxlmnately.

Q@ And these resuvlts that you have given are the oxact dif-

DAVIS & CRAMER, SHORTHAND REPORTERS, WALKER BANK BLDG,, BALT LAKE CITY




Q

£ o >

ference between your measurement oft he volume of water
flowing in the river and the measurement of the river at
the gauging station, government gaugdng station as given
in the government roeports, are they?

Yos, 8ir, they are just the difference.

Jugt the difference. Now, where is that gauvging station
situate with reference to the dam®

It is situatod considerable distance above the dam, one
of them, both of them, one heing on the south fork and the
other on the main river.

Then the one on the main river is above the south fork,
isn't 169

%58, just above the entranse of the south fork,

Did you dmelude in your computation then the south fork as
well as the main river$®

Yos, the opinion shows I gave it as the government gauging
stations, and tho sheats that I had roference to hore show
the flow at both stations,

The flow & t both stations; so, in other words, what you
havae taken ag the differonsce 18 hetween then--what you
found «nd the sum of the two?

Yas.

At the time you mado thoso examinatlons or m asuroments of
the rivor, did you go up to the dam?

en part of the measurements were mado I was by the ( amg
goveral times during the day.

Do you know whethn » thero was any water golng into the
river at all betweon the dem and the point you measured?
Thare was.momo little wator, some little springs.

Any water poing through the dam thono days?

Going over and through also.

How did you happen to Yo moasuring the river those timos and

what wes the purposo?

The purpose of the work was to make a set of observations at
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bet veen convenient and satisfactory places as practicabla

holow the dam and the headworks of th: Provo Resorvoir

Campany to detormina the losses or gains of flow in the

ghiinnel of the stream.

Did you have & wair at that point?

Mo

How did you make your measuremontst

At tho point of Donnan's on the river was--gauging point wag

sat dnd gauging point read at intervals, NMeaguremont of

the flow of the water was made by currentmter, and thon at
intervals after tho measurement theo gauging point was ob-
sorvead,

‘heso conditionn, as I undorstand you, were morely the con-

ditions whioch you obsarved at tho time of measurement, ' are

they*

Yhey woero the voluite of flow at the times of t10 moasuremonts.

Those conditions changed from day to day, dii thoy not?

Heagurahly part of the time, tho changod ovor an intorval
of from October until Yovamber of 1913, thora was only one
intarval o! oconsidorable fluctuation occurring in tne luttor
part of 0ot her. Outaide of that fluetuntion tra atroam
ran with fair continuity down to ahout Vocombor 4th,

«he difforenco in the amount of your messurem:nt and the
amount of water flowing in tne wouth fork asnd main rivar
above the dam changad each time, didn't it¢

I only gave herao tho timos of actual neasuroment, and not
-of tho obserwmtionae, I think I gave hero only ono or two
Octwbor.moasuremants and thon I went on to July and Augusat
of ti1e succeeding yoar,

i |

You gave all the measuromonte ‘ou had astunlly made?

The aotual measuremonts I gave, but T did not give the in-
tarvening approximation,

Thon y u have no actual knowledgo of what water was flow-
ing in tho Telluride flume except the day you moasured

the wator or the day that you have gotton an approximation
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of it by your actual measuremsnts in the eiream below, have
you® .

Yoo, I read t he gauge at the government gouging station and I
had the aotual flow of the station at a definito pauga height
of l.14.

Whnere was that®

That was in Octobor,.

I moan, where was that 1l.14 gauge height?

At the government geuging station,

Tha t is ahove?

Yos, and thon I had the actual observation and the gauge
pointi readine below at Donnan'a,

Vhat gauge point reading bolow at Donnan'e®

The gauge point I placed there when I began my obhsorvations,

hid you obgorve that every day%

Several times a d ay during the particular time that I nave
glven youthe volumo,

How many times did ﬁou 0 up thore durine the sunmmer of 1913,
for instance?

Summer of 1914 I was up ther: throo or faur timee.

Bdg nardon?

Three or four timan,

During the sunner of 19149

Yan, throe or four times, Sometimoes it lasted for sevoral
days.

But you were not up there avery day during tho sumnox,
wors you?

No, air.

Nor, you wore not up thore overy d ay during the suwmmor »f
1913, wore you?

No, Whut obsarvatiing I rade in 1913 wore in the fall of the
yoaur aftor the summer,

How many times do you expost you wore up thore aliorether

in tho summer of 1914 or apring end summer 1f 1914 whan you

to'k thapo observationsy
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I was up thore prohably in conncetion vith those obsoervations,
obsarving those things, that my information WOl A cover
defini tely a period of twenty-five to thirty days.

That is apread over the ontire six months, is 1¢¢9

It would be spread over what we call the summor seagon,
that would be from the lattor part of June until the first
of Soptemhor,

In making your computations of the carrying capacity of the
tomporary flume aid you use tha samo grade that was uged
by Mre Jonson in making his obsorvationg in forking hin
opinion as to tho oarrying capacity?

I am not suro; I 44d not hoar hig togtimony; I think it
might havd baon, I used 1.4 por thousand.

D14 you take into oonsideration the prosont sag in the flume
in making tho computation?

Yos.

Pid you make any computation a8 to the carryling oapaoity
of tho firaet fifty foot of that flume?

No, but I hava obhserved 1t many timos and know that it was
in excesa of tho other.

Did you, in making your computation firaet determine tho
velooity at whieh the wator pasnbd from the wror section to
the lower sedtion of tho flume whore it had a grado of
one tanth, or whatover grade you mentionedy

I mentioned all the conditiona that aovonod tho ealeulation,

The flume had a heavier pgrade for the first fifty faot,
aLan't 169 ;

Yoa,

Pid you, in making your caloulutions, determino whet tho
velocity of tho water would be at the ond of that firat
fi1fty foot in the fiumo?

No.

50 you dldn't take that quoation into considorstion in da-

tormining your carrying capacity, d4id you?




A No, that wsas quite & considerable distance anay «

Q@ And you say that you used, you sllowed & freoe board of three
tenths?

A Yeas,

& At the point of minimum, or at the low point of the sag®

A Yos,

@ Although you say that when the flume wag aotually in uso

you very froquently have scen it run so full as that it
flowad over that sag?

A And had it so with the fraee board, averago froe board that
I hevo piven it would still go over.

@ Thon the amount of water which was actual ly flowing ovor or
flowing thfough the flume at the time youn noticed 1t, when it
uge mugt have boon in excess of the amount whioch Jyou have
ocomputod, allowing a throe tenthe in the fraeo board, must it
not?

A No, 1t would go over the side of the flume. T am Juat giving
that as what wo oall the still woll hoight in tha wator,

How do yvou know it would hava gone ower the side%

A Oh, T have scen 1t in operation,

Q It was because the height of the surface of the water was
abova thae bottom ofthe sag,, wasn't i1t%

A The top of the wave was above the pag.

Q@ Did you notiee it was only the waves that went ovor the
alde a# the time you montion as having soon 1t running
ovor tho aide?

A Oh, I huve soon 1t running higher then that and a 8troan
going ov oY, but in those oconditions it would 'ave carriod
morn water,

Q ‘hon theoreo waas puch a large volume of wator poiny through
tho fluge thero was a regular mtream flowing ovor fho
oido, tho flume wen actullly earrying and delivoring co o wet ey

than you mentioned, wasn't 167

&
A XOE, gome moro,




Q If I reaember correctly Mr. Jenson 8llowed a free board
of eight tenths‘ut that point; assuming that g correct,
how do you ascount fot the Aifforence heatween your moasuro-
monts and his, your oomputationAand his oomputation as to
the carrying ocapacity of the flume®q

A T don't know just what eloments he agaumod. If I ¢ an bho
advicod of that I can nrobably state the conditions. T was
not horo when ho gave t hat tostimony .

MRs Ay Co HATCH: He gavo tho toatimony
as to free board, he guve two or throe MoABUL Q=
mente,

Mie STORY: Mre Jomson, did you in youxr
computation uge a free board of elght t enthg
at that low sapg?

MRe JENSON: Yene

MR BTORY: That is the way I understood
ity |

& VWhat coafficient of roughness aid you uiie in making that cale
culation?

A T usod a coofficient of roughness for tho Tifst quantlity I
gOVa,

@ That ig 184, len't 1t%

A Yos, of movontoon, and the @ eaond quant 1ty I usoed sixtoon,

Q How deep w&uld the wator be in the flumo a8t the time on
allowing Bho £roa board of threo tantha that you navoe
gliven?

A T will giva you all my figures, 1f you degire. I use the
width of 7¢6 and I used the net dapth of 4.6 foots I
dorived an aroa of thirty-four and a half squaro foot, o
perdmaotdy of 16,7 andr addus of 2,07, I took the moasurod
81010,

Q@ "nat was that?

That 18 one in %20 and that fipures to L.4 in o thousand ,

whioch ig a moru‘convaniont-~so that all the slemébnts theat
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I used, soms of them are derived and some of them I got
myself,

I think Mr. Jenson testified that he used a coofficiont of
twonty, was it not?

MR+ JENSON: Fifteen.qv
MRs BTORY: A co=officient of fifteon.
MR. JUNSON: L0165,

Point O16 and he allowed & froa board of eight tonths; you
agsume & co-offioient of seventeon and & free board of thraee
tontha, and yet you got substantially the samo r osults.

Yoa,

Will you plgasa explain how.they ahpyren to co-incide.

They oo-ineide presunsbly because the olements when thay
aro placed togather ‘n tho Cutter formula work out to thoase
ltome,

You think the differance in so-officient would equal the
differenca in hoad; do you betwean three tenths anad eight
tonths?

I have not flgured what his caloulation is; I wouddntt
be suro.

Now, roferring to the 1902 £lume; your principal observation
on that you say wes in 1908 or 1913, a year ago?

My prineipal obsoervations on that flume with reference to
the position of the water surface in it for a long poriod
of time is in that time, in 1908, and '3, bt I have no
astual measuremonts of the volume of flow in the flume at
thono daten.

But you woro up thore principally, you say you wore up thero
mopt during the yoar 1903%

Yoﬂ.v

Becous o you wore un ther . at that time for a special purposa
of gathpring data with reforence to Bridal Veil crnnk, in
sonnestion w th the Prove City wuter supply, wore you%

YoBe
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Woro you connected with tha powsr comrany at all at that time?

No. |

7hat caused you to take any particular observations of the
Provo .flumo at that tima, I m:aﬁ of the Tolluride flume at
thaet time®?

Well, you cannot vory well go and measure & gtream of water
flowing into & flume and have your face right arainst those
physical conditions without observing it.

That is where you moasured it, was 1t?

Yas,

That is whero you measured the Bridal Voil, was it%

Yos.

“hat is row you hanpenod to have impressod on your memory
the water in the flume did not reach above tho crucks at
that timo, is 1t%

That and sitting on the flume, walking over the flumo,

Was there any other particular reason why you should have
impressed it on your memory at that time at any othar point,
if there i8 I would like to know what it was,

In the course of my work there as I have heretoforoc said
T had oscasion to cross tho flume frequently and obsorve
the wator.

But the work you had in fsct only related to the water of
Bridal Voil?

Specificelly, yos

Now, procedding to 1904; were you up thers frequently during
that year?

Yos,.

Wthat wore you doing ﬁp thora then?

Horking ur and down t he canyon,

VYhat wore you doing?

Well, variety of things. I don't remambor what I was doing
in 1904 but I mado a great many obhservations with referonce

to the flow of stroams of wuter both at north fTork and ot
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south fork and Clear oroek, and that would carry me ap and
down the canyon past the--and acroas this flume.

You maan agross this flume on the wagon road?

Yos.

Did you wvwa time you went across that bridge get out of your
conveyance and examine it and see oxactly whero the_wator
was®

Oh, no, not every time,.

How many times do you supnoge you d4id it*®

I conld not say how many times I obsorved it in 1904.

How about 19057

I wvaa up thero a time or two in 1906 but not as o0ften ag

in 1904,

- Havae you any clear recollcetion at the present time of any

condition that you noticed that fluge to bo in in the yoar 1905

Differont from 19047

No, as it oxistod in 1905. Have you any clear recol ‘cotion
of sooins that at any specific time whon you impregned upon
your memory tho oconditkon that you saw it, with raference to
the amount of watoer flowing in tho flume?

No, I cananot say that Ic an gpecificelly point you to s
definito observation that I can supnort in my mind.

Can you do any bvetter in that respect about the year 1906%

No.

1907%

No, oxcept in the latter part of 1907, In 1907 feBxkx the
1902 flume was destroyed &nd in--in tho summor after 1t-
destruction I was up there soveral timoa,

And saw tho temporary flume boeing constructBd, I prosume?

The tomporury flume was constructed, as I remamber, in the
wintor goason and thon aftorwards going up on the roud
and also stopping sometimes at the head gato and walking down

ovor tho flume, and bYeing at Donnan's, T camo aeross that .
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Have you any clear rseolloection afier the year 1907 or '8
of any specific tims whon you saw that flume or noticed
the water in it when it had any narticular height or
dopth of water?

Yos, I obsorved it in 1908,

When?

I cennot bo spacific about tha sxget dato.

Yhat was the occasion that you have in mina®

I cannot vory well fix the occasion axcant that it is in
my consciousness I observed the flume and obsorved it many
tilmes in those intervals haSwoon 1907 snd 1912, and farthor
than the impression I have records that wowla aasist me
and I could specifica’ly say some of those datos,

Records that you yourself nave taken?

¥os, that woudd give mo the days T actnally passed, the days
I was thera,

Havo you evsr taken any other measurements but those that
you havo given ua®

Yasg,

During the e osrly years?

Yos, sir, I have a dlstinet recollootion of the fluma, tho
1902 flume when the total quantity of water wae divertoed,
all of it as tight as the attondant could mako 1.

Thet is, you mean the dam as tight as he could make 1it9

Yos, tho dam as tight as the attendant could make 1t, and 1t
woaeg in the summor season, I have the date gomowhore, and
ot intervals during that time when i1t v as tight I moasurod
it, the quantity of wgtoer that was Xkmadking loaking through
tho dam.and I can identify those particular times and the

quantity running fthrough,

Q But those particular timas you now mention are times whoen

tho company was taking through the flume all the water it oou%d

gat from the river oxcept sudh wator as it was uneble to PY O

vent mooping through tho dam?




A Yes, they ware the times, they were observations that wars
immediately preceding the times when they did not have it
all and for a period after they had taken it all, and in
that measure they were moro or lsss critical.

Q@ As a matter of fact, the water in the flume has hesen mor o
or less of a variable quantity, hasn't 1t*?

A Yeos,

What year was it you said you saw it flowing in the flume?
I can identify it, I cannot tell you now the date but it
was, as 1 remember, about 1904 or somothing, about 1904
as I remomher, in the summer time in July or August.

Q@ Now, whan you said you never saw the water rcach & depth of
five foet in the flume, you mean whoen you waw it at the t ime
you hgppened to sea it you don't recollect of it being
mora than five fent, is that a fact?

A  The depth which I gave as lecs than five foat was predicatad
on tho observations at Bridal Veil, I have soen it deopor
than five feet up toward the haad-works.

€ I believe in enswer to an inquiry by Judge Hateh on your
direct ox mination you statod that the present intske
conditions into the pipe line are fa® superior to tho
intake conditions which exisated in connection with the
old flume in 1902, 18 that a correct statement of your
testimony?

A Yos, that 1s the substance of it,

In what respects are the prosent conditions suporior?

A The pipe line, conorate pipe line intake works will
deliver into the flume at ite uppor socction with a raisod
grade moro than the flume will carry.

Q That is tho opinion which you formed from the conditions;
what I am after is the statement f rom youwof the condit ions
which you say are far superior to the old, and which,
1f T undoretood you correctly, you sald gave & largor capucity

to the rnrosent pilpe line than the old 1902 flume; what I
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am seeking to learn ffom you is, what is the differsnce in
oconditions of the intake?

From the intake and pipe line, the intake has s greater cross
geotion, pipe line has a greater utilizable ore s section,

How much more?

0f course, that igs=---you wish me to answer any measurement
I have made up there, I have not made any defini to moasuremenp,
if you ask me the question with reference to some ‘testimony -
as %o dimensions there .

You say that it has a larger watder opening for one thing;
what otherconditions have you in mind whish are far superiox
at present to those that eXisted in the 1902 flume?

The entry 1ﬁto the pipe is more satisfaotory country as a
hydraulic oonstrustion.

What is the differcnce in construction, you say it is mare
satisfactory, that is your opinion; what I am trying to
got at is the aotual desoription of the condition which are
difforent,

Well, the pipe is open to the section of aporoach, taper
gactional approach, taper sestion of approash, as it comos
ont toward the river expands to a wider section than was
utilized in the 0ld construstion and in the oross section of
the oonorete way, itself, is greater than the utilizable
oross section in the 1902 construction, Those things tend
to increase the delivering power of the hoad works to the
upper stretoh of conduit.

Tﬁe 811l was at the same datum point, wasn't it, the same
level with reference to the datum point? |

The 8ill for the=-

Intoke,

Heod=gata?

Yag, '

Probably T am not-~I donlt know personally sbout that oleva-

tion,
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Q

A

What was the difference in arca of crose section gates
botween the old 1902 flume &nd the present intake into the
ripe line®
I don't recall Jjust what they are, only my observation woulad
indicate that the intake now is larger than it wag then,

Did you ever mossure it to determine that point?

Not acouratoely, I have just observed it on the ground,

What is the difference in the head?

I oould not tell definitely tla t except that ordinarily they
run the water somewhere near the middle of the second flash
board.

Isn’t a knowledge of thaeso different factora nogessary for
a determinﬁtion---

An absolute dstermination, yes.

As to whether or not one has a greater capacity than the
othoxr?

No, not all daf them,

What ono can you omit?

Well, I observed the difforence in water level.

I am spoaking now about these particular factors that you
have mentioned, the head, the oross seation of the paton and
the height of the 8ill with refoerence to the datum point,

Of course, I don't know those definitely, but t he elovaetion
of the watsar surface in the fore-bay and in the gate houso
i8 In--or in the head of the entrance to the rnew works, and
in the gate house 18 not materiaily di fferent. It
fluctuatos gomewhat showing there is a very high o apaocity
in therey, even if you don't know anything about what the
diffaerence was,

I am asking what one of these olements I hawe mentioned
you may disroegard in determining the capaoity?

I don't noeed to have any of them to arrive at s Judgmont

of it., I know the amount of watorthat ies present in




tho gutc house and I know that evon with a small loss in
head now betwaen the entry works of the conerete intsake

to the present gate house that it delivers wator into the
flume, the 1902 flume in excess of any flow I ever saw

in thero when it was running full at the head and then
8pills out to the side & considerable volume into the

river under the present ciréumstanoes, and I conelude,
therefore, without knowing these others things, that the
intake works now are very much superior in their ability to
deliver water than they were in 1902, with the construction
I observed and the water volume I obsorved there at that
time.

But you formed your opinion without any definite knowledge
of the area of cross section, difference in area of the
orose section gate or the head water at that point?

I say it was not dqfinita, the other ig definite.

Ag T understand i1t, iy gotting your coofficients of the flume
below the prosent sand box yon took one tenth in one
hundred, did you not?

Yaa. I aspumed that; T have nover run that abgolutaly
mysolf,

In other words, you assumod the constant grade of one tenth in
all thogse computations?

Yas,

Then, how do you ascount for the variations whioh you have
mentionod in the coeffiolont of roughness?

Thogo things, whether you can ascount for them or not, thoy
are just like the forsces of nature, if they are there.

As & matter of faot, Mr. Tanner, aren't they due to the
turbulence of the difference in turbulonce of the wator
flowing in the flume?

I think that ie a factor,ifl it, T don't know just how important
it is.

As a mattor of fact whon tho wator is turbulent, doosn't that

havo the equivalont effect of loss of hoad or you mipght say
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& decrease of grade, it has a retarding effeat?

A Yes, I think tfurbulence always means internal conflict of
tho watoer and that sonsumes head,

Q@ That consumes head¢. In other words, it has the same

~ offect as the loss in grade, does it not?
A Yes.
And thon, 1sn't.itia,maﬁter:of fact that thesge Yar fat lone

which you have shown in your computations of the co-
efficient of roughness, are Probably due to the difference

in turbulence of the wator at the times the given moasurementé

wera taken®

A No.

Q T hen, what other element enters into it?
There are several measurements of flume and at different
points on the flume., The flume is la4id upon a grade,
In 1%s maintongnoe the offort is to keep 1t wpon that
grade, and my judgment is that a departure, one out of
seven observations or six observations would he more
likely to be in ermor on the average than tha five that
wore oonsistiont, and that the 15 coefficients is maro
apt to be true of what the continuing faat thr oughout of
the flume is, rather than the isolated 13, which might
have a special reason, change of grade ih the vioinity,
could affoot the flow, 80 that the 8lope I assumod wasg
not the true slope that should havo been @sgumed in
that partioular determination.

Q@ Did you notice any change in the grade yourselfe

A No, I have not observed those carefully, exoapt there ig g
chango of frade, you can see 1t ag you go along the flume
in plades, there ia a poreeptible change of gradea, Jjust as
the flumo reaches up into the gand box, very much fteopoy
thera.

Q Assuming xknxﬁlnmnxxnaahaaxnpxtn that the moasuremontsa mede

by Mr. Wentz in 1915 and 1916 were correst meagurements of
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the volume of water flowing in the flume at Donnan's
gtation at the time that he teatified to, how do you
account for the variatiops there?

A As T sald with reference to the genseral question before,

T don't know; thore might have been a variety of reasons,

@ Can you give me any other reason that you have in mind
other than change in head or change in the soefficient?

A I don't see how the coeffieient could change uhless the
alignment had beon thrown out or the grade had been--
the alignmant had beer thrown out or some obstruction werae
present in the flumse,

G If turbulenoce enters into the flow it might change the
oo~efficient, may it not, in the mesult?

A No, I obmerved, for instance, near what Mr. Wentz has callod
the raoing Sectlion, I observed somo sort of & still well
thrust down into the flume's body, itself, and I am satis-
fied that that, the presence of that obstruction in the
flume affected the turbulence for quite & 1little distance
down., If that were present and you measured within two
or three hundred faet of that, why I think that would affeot
the condition.

Q@ I remember correotly, Mr. Wentz testifisd that in making all
these mossurcments he used a still well,

A He unsed it outside of the flume and did not disturb the flow
in the flume,

Q@ He did not testify to the condition you mention now, this
.was up above the point of msasurement, was it?

A Yes, thig is up above; I did not obsorve in al) my obsarva-
tions there, I did not obgerve any modification of conditions
that I oould point to this modificetion sccounting for the
differenca in flow,

Q@ There wag evidently & Adifference from one day to anofher

orfrom one moasurement to another, waun't thore?

A YGS.




A

Do you know of any othor differonce in conditions which
existed betw-en those, any difference which existed in
the conditionsg at the time these various mea&surements wore
made, other than turbulence of the water?

Well, I could not say thero was additional turbulence.

Agsuming there was & differenco in turbulence, do you know

of &any other?

Then turbulence would. If T were ackdd to give that, thatE?.

would form one resson for the difference. It might not he
all of them.

I want you to give me some other one.

If I had observed a flow of water at the Donnan station with
a gauge height of five and subsequently observed the same
flow with a gauge height of four and & half, naturally I
would conclude that something was the matter and the con-
ditiong to be gone into to account for that would be the
alignmant of t he flume, the grade of thé flume, the presence
of obstructions, above the flume that might interfore with
the fluma.

MR, A. Co HATCH: You said ebstruction
above the flume.

Obstructions in the channel above the rating station. These
ought to be examined in order to see, if practicable, if they
would give an accounting reason.

You say if you had noticed any such variation you would have
made such an investigation, do you?

I didn't say that because I don't know, I would have made
the investigation.

In your ﬁestimony yoﬁ gave oxge measurement, I think it was
meagurement made on Jply 27, 1914, it f:\ra_eyzi;};uge height
of 4,79 foot you found a volume of 830.42 flowing in the
flume. Now, your next measurement, or later measurement

made by you on November 9th, 1914, at which time you found

the gouge height to be 5,06 you got & velooity--I mean &
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discharge of 219,57, 1In other words, with a higher gauge
height you got eleven socondfeet laess discharge; did you
make any investigation ro determine what the camae of
that variation was?

A No,

Q@ Didn't it strike you as being w rthy of investigation?

A Yesy but it is pretty difficult thing unless you are satis-
fied you can solve the problem. Tt at laast 28ve me an
ldea &8 goon as I found those diserepancios---a.continuing
gaot of gauge heights whidh is ordinarily a vory satisfacoty
coynnotingg record hetween gaugas wes not practicable
to be followed on this flume, and what record to be hed
would depend upon the actual measurements of the volume of the
flow through the section. Now, I think that if I had had
all to do with the matter and wanted to solve that, in-
gtead of a hydraulic problem I would have put on & get of
eontinuing tests as to the position of'the flume, whether
it maintained a uniform position and the condition that the
wator wes sont into the flume from the gate house and the
.oonditions of grade throughout the section from the gate
house down for a thousand feet below the rating section,
but ail of those things cause & good deal of effort.

Q@ You think then the condition of the water coming out of the
gote house and into the flume has something to do with i
do you?

A Why I think so yeas,.

Can you at this time give an explanation of that variation?

A No I just know that it is a variation., I don't know the

reason for it, that is all the reason for it.
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LYMAN LEE DONNAN, cnlled by the plaintiff,
being first duly éworn, tostifiod as follows:
DIRECY HXAMINATION by Mr. A, o. Hatoh.

What is your full name?

Lyman Lee Donnan,

Whers do you reside?

Provo Canyon,

What is the name of the place, if any, whore you resida?
Upper Falls resort.

Where is that with relation to the intake of the pipe line
of the Utah Power & Light_Company?

Probably a thousand foeet from the dam, west of the dam down
tha stream, &

Down the river?

Down the river,

How long have you resided at that vlace?

Sinoo 1898, i

What has bhoon your business while there?

I have boen in the resort business, proprietor and man.ger
-of the Upper Falls resort especially.

Have you resided thore during the entire yoear¢ during the
time you have had a residence thare?

I have not for a number of years, I apent my winters in
California and the sonthern part of this statae.

What years wero thosa?

In 1898 until 1901 in St, George; and from 1901 during the
winters in California until 1905 I beliove.

During 1906 has your' residence been continuous at the Uppor
Falls rosort? |

It has.

Aro you acquainted with the flume and ripe line and works
for conveying water by the power company through its plant
at Nunn's station?

At Nunn's atation®

Yos,
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Q

I am above Nunn's station, not so familiar from Numn's
station down,

To Nunn's station, you are familiar?

Yoga, 1 am familiar.

Do you know when the pire wag first established there?

I know when the 1am was buillt,

When?

1907 or 1897.

You were residing there at that time, wmne you?

I was in the canyon.

At your present--

No, not '97, I was at what is calded Heislett's,

Then, when &1& you move to your present locution?

In August 1898,

Then you have been there during the summer months, during the
entire period ginee the building of that dam?

I have,

Now, have you had occasion to cbserve the flume hetween the
Nunn gtation and tho intake?

I hava,

About row ofton % would you observe i%%

wvory day around my place.

Along its sourca?

That is near the inthuke.

For a considerable dintance, did youobsorve i 4%

Hsouse me,.

For any considerable distance along iis coursa, did you ob-
gerve 1it%

I havoe.

State at what point and where along the course of the flume
you have froquently observed 1t9

From & point provably & thousand feet below my house to the
dam almost daily.

Have you a recolleotion &8 to tho frae board on the flume at
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different times during that period--by froe board, I mean
the flume above the watoer level in the flumef?

I havaoe.

And what ware your observaetions és to the free board, and
how much- -

At what particunlar---

~=~9as8 there?

At what particular place?

Give thom gonorally along the flume as you know them ang
have observed them, but specifieally I will ask you at the
gauging station where the little rod house is noar to your
place?

The froe board at that ypoint until 1913 was probably, agoord-
ing to my obsorvation, was about two fuot, as nour as I

gin remember it.

@  How did you determine that, by measuraemont ¥

%)

Q

Q

I did not, Juat by.obssrvation.
Did you fix it by tho siding on the flume or by just lo king
at it without anything with which to detormine?
The flumo--~the flume is six boards high or six foeot high,

and at that point thoro is a gauge and the spuaca betwoen

tha tép board and the second board was always free and be -~
low that point ip to the time or after the date they built
the condﬁit, made use of the conduit, new conduit.
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