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Subject: Detenmlnation of velocities of the Columbia River over @ra~ 
C o u l e e  Dam d u r i n g  c o n s t r u c t i o n  la connection with the migra- 
tion of fish. + + 

Laboratory Report No. 14" i 
Hydraulic L a b o r a t o r y  

Compiled by: y . : W .  Ball 

Reviewed by: 2. E. Waroook + +i 

i. A series of tests have been made on the model of the west 

cofferdam a r e a .  at ~ the Grand C o u l e e  Dam t0 dete~r~ne the velocities of 

the Columbia River through the construction openings with varying quan- 

tities of flow. These studies were requested in e memorandum to the 

Chief Designing Engineer from Y. J. Rammond+dated October 15, 1936, a .... 

copy of which is attached. A copy of a letter fmomBJ M. Brahman, 

Director of Fisheries of the State of Washington dated October 28. 1936 

on the same subject is also attached. 

2. The measurements of velocities were ~de with the arrange- 

ment of water passages referred to as Test IO Inmy memorandums of April 

9 and May 8. 1936, entltled"Model Studies of Diversion of Columbia 

River through the West Cofferdam Area - Grand Coul~e Dam - Columbia 

Basin Project". The velocities were measured at section 1 as shown on 

figure i of this report sad at the indicated ~eetion of maximum velocity 

in the wQter passages. The arrangement of water passages-in t h e  recent 

studies are shown ae Test 9 and lO in figure2. 

3+ The velocity distribution mt section i was measured for 

• ° 0  0 0 .  4 0 0 , 0 0 0 ;  5 0 0 , 0 0 0 ;  and  5 5 0 . 0 0 0  flows Of i00,000, = 0,O , 300,000; 

second-feet. The flow of 950,000 instead of 600,000 secomd-feet was 

used because the cofferdams and constructlon blocks were overtopped at 

the latter flow. The  velocity distribution for these flows is sh~ 

on figures .) t o  8, inclusive. 

4 .  I nvestigatioms of thevelocities in the water passages 

indlc~ted that the maximum section was very close ~ :the axis of 

the dam as shown on fly, Are 2. ~e arrangement of the water 

passages in the recent studies were according ~to Test I0 with 

recent minor changes of disign incorporated. ~ The same discharge 

quantities were used as at section I but+ with t h e  a d d l t i o n ~ o f  a flmm + 

t 
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of 50,000 second-feet. ] 

~ 5. Considerable difficulty was e~erleneed in o b t a i n i n g  a~ ~,- 

I satisfactory instrument for measuring the velocities in the model. The 

Bentsel tube, previously used on similar ~ tests on the 81Mme/IO~el, ~S 

found to be in error due tot he scale reading too low. The tube was 

calibrated and a correction factor applied such that ~he velocities at 

section 1 were increased about 7 percent. The velocity distribution 

a t  t h i s  s e c t i o n  was no t  changed and the  f i n a l  r e s u l t s  a r e  as shown i n  

figures 3 to 8, inclusive. 

6. Nhen the correction factor for the Bentsel tube was applied 

to the velocities measured at the axis of the dam, the results were still 

inconsistent due to the measuring section being too near the point o£ 

critical depth. As a result the dy~c leg of the Bentzel tube was up- 

stream ~ron the critical point while the static leg was downstream. 

Furthermore, the velocities in some cases were above the range of the 

~ube. A speeiel tube was designed, constructed and calibrated as shown 

i n  F igu re  9 .  The f i n a l  r e s u l t s  ~of the  v e l o c i t y  measurements i n  the 

spillway area for flows of 50,000 to 550,000 second-feet are shown in 

Figure i0 to 16, inclusive, and the velocities in the powerhouse area 

for flows of 200,000 to 550,000 second-feet are shown in Figures 17 to 

21, inclusive. There were no aeasurem~snts in the powerhouse area for 

flows leas than 200,000 s e c o n d - f e e t  since it was practically all handled 

through the spillway area. 
7. The velocity data oonte~In~t i n  the memorandum to the Chief 

Designing Eng inee r  of  A p r i l  9,  :1936, on the  d i v e r s i o n  o f  the  r i v e r  ..... 

through the west coffez~lam area are in error. The act~i velocities 

will be higher for reasons previously ezplained. It is suggested that 

the velocity data presented in this memor~ supersede all pre'~ious 

data. The uneven distribution of velocities in the slot at the a x i s  of  

the dam in the powerhouse area is due to the angle of approach at the 

entranne. Yisual o~ervations indicated a reaso~bly even &Lstribution 

about 25 feet downstream from the entrance, the distance increasing to 

about 50 feet with a discharge o f  550,000 second-feet, l~ms4' .~ '~ ~m . . . . . . . . . . . . . . . . . . . . . . . .  

this point the flow was quite smooth, there being practically no 



disturbance in the tailrace. . • 

8. The profiles of the water surface along the centerlines 

of the openings in the powerhouse area are shown in figures 22 and 23. 

The water surface conditions for different flows are ill~ated , on • 

Plates 27 to 30, inclusive. These data are su~aitted as~ma~erlal • as 

a reply to Mr. Brennan's letter. 

9. The velocity data for the structure as it will be at the 

termination of the present contract as requested in Mr. Hammond's 

memorandum will be prepared in the near future. The model is co,feted 

ready for operation but time ~o far has not permitted the studies to be 

• ade. • ..... 

S 

J.  E .  Warnock ~: 
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Den~ex', Oolorado, October  15, 1936. 

(:. J. tuLle.d) 

Sub Jests  DeterELnation o f  v e l o c i t £ e s  o f  t h e  Col~ab~a River 
o w ~  G~andCoulee  Dan dur ing  eons truot ton  and a t  
l~e ~Jj~e .of completion of . the  p:~esent contract 
i~  eou~eotion with the migration of  f i a h ;  

u 

1,  : I t  i s  req~esCed tha~, a series of  ~ests be made on t l ~  

o~r..~be dan., The pm~ose of the Imro~len is to s t~ the~i.b 

of  F i s h e r i e s  o~ the  S t a t e  o f  ~ a s h ~ n ~ n  f o r  t h e i r  s t u d i e s .  . . 

2. ~he.,to~ da~a i s  deal.s 

A. Yeloo i t~  con~urs thru the s e c t i o n  where the 

aaxim~ v~loc2~Les oeeur WI~Q = 50,000, 100~000, 200,000, 

~0,000, AOO,O00, 500,000 and 600,000 second-feet 

a..In the west side diversion channel 

with low blocks ~2, 34, 96, and ~8 at elev- ?i~ 

a t i o n  910. 

b. Over the dad width the blocke~at  " 

elevation designated at the completion of' 

this oontract. 

i 

J. J .  ~a~ond. 

k 
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DEP~2~T 0FFISHERI~S 
~07 Lloyd~Buildlng 
Seattle, Washington 
October 28. 1936 

Mr. R. F. Waiters 
ChlefEngineer 
Bureau of Reclamation 
Dearer, Colorado 

Dear Mr. Nelters: 

We ere in receipt of the information from your office concerning 

the velocities during the period of construction, There is one more 

thing we would llke to have in connection with this study which was 

not enclosed--the profile of the waters passage through the dlversion 
C~ 

slots and the agitatlon occurring in the tail-race. If you h~ve any 

photographs of these diversion slots showing the water running through, 

it would be interesting to this department to have this for itS records. 

We are also interested in obtaining the same information as enclosed, 

on flows, of say i00,000 and 200,000, ~ :in order to know whether con- 

ditions in the diversion slots will become more or less severe for the 

passage of fish. 
m 

The inf0rm~t~on enclosed gives a much better picture than that 

origlnally obtalned from Denver a yesr or more ago. T~ne velocities 

through the slots in the power house structure are favorably as they 

are well within 10 feet per second as an average velocity. The waters 

profile will help in computing the velocities in other cross sections 

through the diversion slots giving !us a picture 0fveloclties t~ough 

the total run the fish will have t0 make, 

Upon receipt of this information this matter will be taken up 

with the other interested bureaus and departments and we wiil et that 

time forward our comments to you. 

Yours very truly, 

B. M. Brennan 
Director of Fisheries 
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