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DEPARTMENT CF THE :mrmuon .
. BUREAU OF Bmcx.mmmn

Branch of Design and Conatruﬁtion f'r“_; }flLaboratnry anort Nb.lﬂ}
Enginasering and. Geclogical CQntrul '5--__,Hydraulio Laboratory L
. snd Research Divisiun I e ;{-Gomplled by- J._W Ball |
Denver, Colorado __‘ L ';‘If‘g-Q1“ BRI ) P
_December 22, 1936 '7'f" w_,.-;u_ J;iﬂRaviewed by' J. B. Wurnock'

Subject Determdnation ot velocitias or the columbia River uvar Grenﬁ

Coulee Dam during construction in connection with the migra- 3 J;;”

 -t1on of fish.

1. ‘A serias of tests have been made on the modul of the west_]'
cofferdam arsa at the. Grand Ooulee Dam “to detarmine the velocities of " -

the Columbia River through the. oonatruction oponings ‘with varyins quan‘ _,"-‘..‘_

‘tities of flow.. Theee ltudias wera roquestod in a memnrundum to: tha
cnier Designing Enginaar from I.,J._Hammond dated Oetoher 15, 1936 B
copy of which is attachsﬂ.; A QOpy of . a 1atter from B M. Brennnn _
Dirsctor of Fisheries or tha State of Washington dated October 28 1936-'
on the same mubject is also attached.‘:-‘ v ‘ :

L2, Tho measuremenfa of velocitiaa wore made with the arrange-

ment of water pesasges raferrsd to es’ Test 10 in’ my memorunduma of Apr11 'ﬂ:$

9 ard May 8, 1936, entdtled "uodel studiea af: Diverslon af co;umbia
River through the West Goffarﬂam Area - Grand chlee Dam - Golumhia
Basln Projecth. - The valocities were measured ‘at aactiun 1 88 shnun ‘on

figure 1 of this repart ‘and at the 1ndieatad saction or maximum velocity'f”

in the watar paaaagea. : The arrangament or watar passages in *ha recsnt
studies are. shown as Test 9 and 10 1n rigure 2. ‘ o
J,” 3. The velocity diatrihuxian at section 1 was measurad for
flows of 100,000; 200, 000 }00 000 400 000 500 OOO and 550 OOO
‘second-Leet. The flow of 550 000 inatead or 600 000 seconﬂ-faet wes
used bacausa tha cofrerﬂama and construction blocks wore ovartopped at
the Watter flaw.- The velocity diatribution for thesa rlaws 15 shcnn
on figures 3 to 8, 1nc1uaive.' L L g T
4, Invastigations of the velooities 1n the water pasaugea
indicatsd that ‘the maximum saction waa vary cloao to the axia of
the dem as snown on figure 2. ﬁhe arrangament of the water o
peasages in the recent studiea wera according to Teat 10 with
‘recent minor changes of disign incorporated. The aame ﬂisehergo
guantities were used as at section 1 but with tha addition of a fluu




‘:of 50, 000 Beeond-faet._jzf “ o R
| Sl ", ‘ 5 Gonnidsrnblc difriuulty was a:periencad in obtaining < _
. aatisfactory inatrumunt for uzaauring the valecitiss 1n tha madul. The' R

E found to ba in error dus to tha acale rending too low The tube ‘was

'mlibm.t.ed end a correstion festor applied sush ‘that tha velocities at .

~section 1 were imcreased about 7 percent. ~The velootty distributinn o
f‘at this aection was Dot ‘changed nnd the final roaults arn ns ahoﬂn 1n

g figures 3 to B, inclusiva.";qﬂ\,.ﬁ | S

: AR 6 “Whon the curreetion factor for the Bentzel tuba !as applied
 _to the velocitien meauured at the axia of ‘the dam, the results ‘were still

B lnconsistant due to the measuring Boction being too near ‘the point ar

criticnl depth. As a result thn dynanic leg of tbe Bﬂntzel tdbe uas up—7f
' atrean from the critioal point while the atatic leg was downstream ' \
_Furthermora, ‘the valocitieu in sona cages wara ahova the range of th;
‘%uba; A special tube was . daaigned uonatructad and. calibrated as shown o
im Figure 9. The £ipal resulta of the valocity meaauraments in the S
‘;apillway urei for flnws ‘of 50 000 to 550,000 aecond-feet are ehawn in ‘
Figure 10 to 16, inclusive, and tha velocities 1n the powarhouae area
for flows of 200 000 to 550 000 second~feet are shown in Figurea 17 to
‘21, inolusive.” Thera were nu measuremmnts in the powerhouae area for.

flows leas than 200 000 aeoond-feat Binp, it 'au practi y all 1ad,f“*";

through the spillwsy araa._fgv,‘, : ‘ L s :
7. The velocity dsta contained in the menorandum to the Chiefé}j
_ Depigning Enginear of April 9, 1936, ou the diversion of the river -
‘through the weat oorferdan area are 1n error. The actual valoeitiea
_will be higher for’ raasona previausly ezplainad.‘ It is suggeated that
the valocity data presented 1n this' memorandun Buparsede all previous

 data. ~ The uneven distrioution of velocitiea in the slot at the axis af  7.f 

 the éam 1n the powerhnuse area 18 due to ‘the’ angle of approach at the b
entranne Visual observatiunn indicated 8 reasonshly even diatribution 3
- gbout 25 feet do!nnhrean fron the entrannc, the distunoe increaling to

nhout 50 fea$ uith a dischnrge of 550,000 seeond-feot Dawus%rnnu from.;yﬂﬂﬁj

this- point the flow was- quite smooth there being practically ne.




disturbanca in the tailmoe. : e - : S
‘8.r The profiles of t.he water aurfa.ce u.long the centsrlinea ] ‘

of the openings in t.ha pcmsrhouse a.raa are shown in figures 2 and 23. -

The water Erurface conditions for different flowa are illustmted on
Plates 27 t-o 30, inclusive.. These data nre subnitted aa ﬁa.tar:lﬂ CLS
-areplytour Brennan's lotter. T R e T

S. The velocity data for t.he ltrncture a8 1t will bq a.t. the S

termination of the prasant contract a.a requested in Hr Hmond'

- memorandum will be prepared in t.he near future. The model is- caupleted ‘ ‘
reedy for opcra.tion but t.ime o fa.r bae mt. pemitud the studies t.o be‘- L

mdea ) o




... Denver, Colorado, October 15, 1936,

' Suhject: Dat.aruimtion uf nlocitias or the Colunhia River '
: . over Grapd Coulee Dam during comstruction and at
“the time of euupletion of ‘the present contmct
ip comaction with tha migratian of fieh. R

‘ " - 1. It 15 raqnes‘tod thu't a mri.es of tusts be m.de on thh
L mdol of G:und Guulae Dam at the Fcrt Collima hydraulic labomtary o
‘ ‘detmim the volocities of the C‘uuimbh Rivor uith vu'ying qun.ntities
'\_ovar tho dm “The pm'pose of tha Momtion 13 to stuﬁ,y t.he fish -
llgratien pro'hlm dm omtmction and ‘to f‘urniuh this da.ta to thzé
Burean or !’:!.sheriea of the State of. wumgton for their st.wiiaa. ﬁ X
- The. unm; a-u 13 desireds | CrE
o A, 'Fcloaity eonwtu-a th.ru tho aeetion uhero t.ha .
 maxiowm veluntuoa oceur with Qs 50,000, 100,000, 200,00@, |
'aoo,am woooo, 500,000 and 600,000 second-fest :
_ . In the west side divarsion chamal USRI
wit.h low blueka 32, 31., 36, and 38 at elav- .
Ii -”_-ntﬂ.on 910. : o T : o
i om- the dsa w14t the blocks at -
ke 'Qelemtion desigmtad at t.he conpletian of
= : this contmct ' '

3.3, Hemsond,




... DEPARTWENT OF FISHTRIBS. . .=
200707 Lloyd Building . et
Seattle, washinf;ton- :
‘ Octobar 2 ; l9}6? S

Mr. R. F. Walters
Chief Lngineer .
Buresu -of Reclamation
"Danver, Colurado ‘

| Dear Mr. Wllters-

' We are in recaipt or the 1nrormation frum ynur orfiee concerning
_the velocities during the period of construction. There is one more :
'thing we would like to have 1n connection with this study which was
not enclosad--ths prnfila cr the waters passage through the diversion  w‘"
slots and ' the agitation occurring 1n the tail—raca., T ycu hava any :
photogrephs of these diversion slots. ahcwing the wafer running through,

it would be 1ntarest1ng to this departmant to have this for its records.',}t 4

We are also intarnsted 1n obtainzng the bama inrormation B8 enclosad
on flows, of say 100, OOO and 200 000, 1n order to know whether con-

ditions in the diversion slots will become moTe or 1ess savere for the_“_rj 

'passage of rish. e | ) . ;
The inf ormation anclosed givns a much batter picture than that
'-originally obtainad from Danvar a year or mara ago. The velocities

‘through the slots in the power house structu*e are favorably as they

are. well within® 10 reat per secondvas an average velocity.‘ The waters j‘ f :f‘

-profile will. he p 1n computing the velocities in other cross sections
'”through “the diversion alots giving ‘us . a picture of velocities through
‘the total run the rish will have to make.;_‘g

Upon receipt or this 1nrormation this matter will be taken up
. with the other 1nterestad buraaus and departments and we will at that :
time foxward our comments to you.~ ‘ : ' Ve

Yburs very truly,

-~ B. M. Brennan o
~Director of Fisheries
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