
7 



• 

J 



1 

i 

• 

• 

1 pli ti t 

• 

• 

• • • J l t 

• 

( 



( .s .. 1 

.. 

• 

• 

• 
( 



•••••• ••••••••••••••••••••••••••••••••• •••••••••••• l 

•••••••••••••••••••• •••••••••••••••••••••••• 

••••••••••••••••••••• ••••••••••••••• 

........•.. ·················· ······-········ 
•••••••••••••• ••• •• 

••••••••••••••••••••••••••••••••••••••• 

•••• •••••••• •••• • •• •••••••••••••• 

• ••••••••••••••••••••••••••••••••••••• •••••• 

••••••••••••••••••••••••••••••••••••••••••••• 

••••••••••••••••••••••••••• •••••••••••••••• ••• 

..............•........•.. ········· ·-················ 



1 

••••••••••••••••••••••••••••••••••••••••••••••••••• 

····························*·········· 
••••••••••••••••••••••••••••••••••••••••• •• 

••••• 

•••••••••••• •••••••••••• 

••••••••••••••••••••••••••••••••••••••••• 

....••.... ..•....•....... .... .............. ~ 

•••••••••••••••••••••••••••••••••••• ••••••••••• 

••••••••••••••••••••••••• •••••••••••• •• 

····························-··· 

•••••••••••••••••••••• ••••••••••••••••••••••••••••••••• 

••• ••••••••••••••••••••••••••••••••••••••••••••••••• 



• 

.. 

• 



• 

• 

• 



•: 
•.•....••.••.....•.......•••...••.•..•••....•... ( 

, 

• 

• 



.. 

1 

• 

r 



• 

• 

} ) 

• 

) • 



ii • 

• 

.. 



• t ... . 
• • 

• 

(1) Ia , it 

( .) 

) 

• 

(1), 

' 

• 

• 



• 

.. 

• 



, 

t'l • 

1 

.. 

. .. 
1 

• 

• 

• 



it • 
( 

• 

• 

1 

t 1" • 



• 



{ 



l 

( 

l • 

• t 

• 

, 

" 



t 
( 

.. 

:r& 

• 

; • 1 • • 

.. &t rt t 

• 
~c • 

f 



( 

C 

1 • 



A. OSCILLOGRAM FROM SUN RIV!!ll CHUTE MODEL 

B. OSCILLOGRAM FROM 45-DEGREE LABORATORY CHUTE 

• 

C. CSCILLOGRAM FROM KITTITAS WASTE//AY 

FIGURE 1 
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A. UPPER SECTION OF WASrEWAY - LOOKING DOWNsrREAM 

C 

( B. umER SECTION OF WAsrEWAY - LOOKING DOWNSI'RF.AM 

FIGURE 2 
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A. POINT GAGE USED FOR OBTAINING DEPI'H OF\FLOW 

B . OSCILLOGRAHI 

FIGURE 4 
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A. WASrJ!.'WAY ENTRANCE - DISCHARGE 922 SECOND-FEE!' 

B. WAVE IN UPPER SECTI.ON OF WAID'FJIIAY CAt[SED BY ENTRANCE 
CONDITION. DISCHARGE 922 SECOND-FEET 

FIGURE 5 



A. FLOW CONDITIONS ON ID0 -12• SLOPE. DISCHARGE 777 SECOND-FEET. 

O' SLOB!: DISCHARGE 922 SECOND-FEET B. FLOW CONDITIONS ON 33°-1 " 

FIGURE 6 
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A. DISCHARGE 89 S&OND-FEET 

B. DISCHARGE 491 S&:OND-FEET C. DISCHARGE 777 SECOND-FEET 

JET FROM WASTEWAY ENTERING YAKIMA RIVER 
FIGURE 7 
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A. DISCHARGE 922 SEC OND-FEET 

JISCHARGE 1005 SECOND-FEET 

FLOW CONDITIONS AT CHANGE IN GRADE 
FIGURE 8 
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Dl.acbaz1DO --r-

193 

11 
)62 11 

11 
l,Ql 11 

491 11 

11 
587 11 

11 

11 
719 11 

777 11 

922 

1005 

TABLE 2 

OBSERVED VELOCITY-KITTITAS WASTEWAY 

SLOPZ 10°-12• 

DLstanc• tna 0 10• 100' uo• 200' 210' 300, 310, l,00• 410, Elec\rode lo. l 

-or l 2 3 4 s 6 7 8 9 10 -
Dl.ecbarp llabon in--.. • .... \he obNrnd ftlocitiH in teot per NCODd. 

NCODd-t- -... to rigbt oad lott or Heh -rnd ftloc:1t7 indicate tb• 
el.eetrodea bst.._ llhicb the ftl.ocit7 vu aaaured. 

89 1 (3S.4) 3 (33.9) 5 
3 ()1..0) 5 

193 l (37.11) 3 (37.0) 5 (39.l) 9 s (37.S) 7 

l (i,6,2) ) (~.)) ~ (~.)) 8 (61,0) ~ 
)62 l (53.4) 3 (S4.6) s (47,S) 8 (61.7) 9 

l (46.S) 3 (S3.0) s 
l,Ql 1 (46.3) 3 (Sl.4) s , 

1 (S2.2) 3 (48.6) s (S4.4) 8 
491 3 (56.0) s (56.4) 8 

3 (Sl.4) s (57.4) 9 

1 (55.2) 3 (S4,7) 5 (57.5) 7 (62.7) 9 
587 3 (58.3) 5 (61.0) 7 (65.9) 9 

5 (57.3) 7 (64.0) 9 

l (57.9) 3 (57,7) 5 (51.2) 7 (69.5) 9 
719 l (57.6) 3 (56.2) 5 (62.0) 7 (67.4) 9 

5 (70.l) 7 (63.6) 9 
l (64.6) 3 (62.2) 5 (63.l) 7 (63.0) 9 

777 3 (64.l) s - 7 (64.4) 9 

l (72,6) 3 (74.6) 5 (66.l) 7 (68.0) 9 
922 l (bl,O) 3 ("4.9) 5 (t,0.3) 7 (68.7) 9 

3 (t>0.7) 5 - 7 (b4.7) 9 

1 (72.2) 3 (63.4) 5 (~.3) 7 (67,0) 9 
1005 l (74.2) 3 (71,3) 5 (68.S) 7 (6•.s> 9 

5 (!>o,7) 7 (67.l) 9 

SUH Jf'-10• SLOPE a°--04• 

Oistance troa 
0 lO' 100' uo• 200• 210• llectrodo lo. 17 0 10' 1,/Jf 50' 

luaber of 
11 12 13 14 15 16 electrode 17 18 19 20 

Jhaben in parent.be Ha are the obN"9Cl nloci ti•• 1n liumben 1n parecthe•n are the r- per -· -... to ri&ht and lott or oacb obt:ernd Telocitiea in tnt per 
- 'Nloc:1tJ' indicate tbo ol.octrodH bot- second. lhc!bero to r'-811t and l•tt 

"'1cb tbo ftloc.l.t7 - -· Diecharp 
of each obse"9C! ••loci t7 indicate th• 
elect.rode• betwen lllhich the nlocit7 

aecand-fMt. .._. aasured. 
12 (55,3) 14 (66.l) 16 
12 (Sl.4) 14 (67,0) 15 
12 (57.l) 14 18 (l.2.2l 20 

362 18 (44.0 20 

(78.Sl 14 (69.9) 15 
(67.9 14 (70.3) 15 

18 (42.2) 20 

12 (71.0) 14 (b5.4) 16 17 (73.S) 20 
491. 17 (59.6) 20 

(74,5) 13 (81.0) 16 
('71,.4) 13 (78.S) 16 

13 (72.5) 16 

18 (5<>.3) 20 . 17 (41.S) 19 
587 17 (5<>.2) 20 

12 (73.2) 13 (8).6) 15 17 (74.9) 20 
('/9.l) 13 (79.7) 15 

12 (77.0) 14 ('l'6,3) 16 17 (e3.9) 20 
719 17 (74.1.) 20 

(83,91 13 (79.4) 15 
(79.0 13 (82.Sl 15 
('71,,9 13 (8).S 16 

13 (116.l) 15 

17 (71.3) 19 

17 (71.4) 19 
777 17 (62.7) 19 

(95.S) 13 (93.4) 16 
(•.2> 13 (80.7) 16 

17 (72,7) 20 
922 18 (69.5) 20 

13 (82.2) 15 
17 (77.2) 20 

(81.7)· 13 (116.S) 16 1005 18 (68.6) 20 I 

13 (l06.2) 15 

12 (85.3) 13 (93.4) 15 
12 (96.2) 13 (92.5) 15 
l2 (87.5) 14 (85.l) 16 

l2 (113.l! 15 
12 (93.l 15 

13 (101.3) 15 
13 (102.7l 15 
14 (92.0 16 
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TABLE 3 

ADJUSTED VELOCITY-KITTITAS WASTEWAY 

SLOPE 10°-121 

td.•t.anc• !rat 0 .101 1001 lll)I 2001 2101 3001 3101 i,001 410' 
~ --·~- .. 1 

Jrhaber of 1 2 3 4 5 6 1 8 9 10 
·, elec+--..te 

lfm&ban 1n pareath•H• an th• obaernd nlocitin in r .. t par aecond. Nuabor1 to rlflht 
Diecharp and left of each obeernd nlooit7 indie&tti th• elctrodH betwan which th• nlocit7 
--~ .. t -· --·-' ' 

89 1 (:18.6) 3 (27.4l 5 
3 (27.4 5 

193 1 (3M) J (29.8) 5 (Jl,6l 9 
s (JO,S 1 

1 (J7.2) J (40.Sl s (41,4) 8 (49,2l 9 
J62 1 (4J,l) J (44,1 5 (JB,J) 8 (49,8 9 

1 (J7.7) J (42.Bl 5 
l,Ol 1 (J?.4) J (41.4 5 

1 (42.1) J (J9,2l s (43,8) 8 
491 J (4S.l s (4s.5l 8 

J (41,4 5 (46.2 9 

1 (44,S) J (44,ll s (46,4l 1 (S0,6l 9 
S87 ~ J (47,0 5 (49,2 1 p3,l 9 

3 (46.2 1 51.6 9 

1 (46.6l J (46.5l 5 (41.J) 1 (S6.0l 9 
719 1 (46.5 J (45.3 5 (50,0) 1 (54,J 9 

s (S6.S) 1 (51.J) 9 

I 
• I 

I 
1 (S2,l) ' (50,1) s (S0,9) 7 cso.sl 9 

777 3 (51,7) s . 7 (Sl,9 9 
1 (S8.6l 3 (60.ll 5 (SJ,Jl 7 (54,Bl 9 

922 1 (49,2 3 (S2.J s (48,6 7 (SS.4 9 

' (49.0) ,; . 7 (S2.2 9 

I 
I 

1 (S8.2l J (51,ll 5 (S8,3l 1 (S4.0) 9 
1005 . 1 (59.8 ' (57,S s (55,S 7 (Sl,2) 9 

s (5J.8) 7 (54,l ) 9 

SLOPS JJ°•lOI SLOPE o"--04 • 

D11t.aao• traa 0 ' ll)I 100' 110' 200• 210• Diatanc• rroa 0 10• 40' 501 
--·--· ... 11 Electrode llo 17 

-ror 11 12 13 14 15 1.6 Nuaber or 17 18 19 20 --~-- _, __ ,_._ 

ltmlbitn 1A p,arentheN1 are th• obNr'nd wlooitiH in 
f..t, per Neoad. liulllben to ri&ht and lett ot each 

JllNh&rp obNrn4 flloci t7 1Ddiaat.e tb• •llctrodH bet....,, 
·---"·-'eat. ......... -·-··- ... -·-·-' 

Nuaber• in parenthH.. are the obHrnd 
nlociti•• in r .. t per aecond.. lhmber1 
to ri&ht. a.ad lett ot eacb obHrnd nlooit7 

Discharge indicate tb• •bot.rode• betwen which th• ............. .:r •• t _, ,-,j ty w•• ffl4f&!IIU1"ed, 

19) 12 (44,5l 14. (5J,Jl 1.6 
12 

!;!1 
l4 (54.0 . 1S 

12 l4 
18 p4,0) 20 

)62 18 )S.Sl 20 
18 (34.0 20 

11 (63,Sl l4 (56.i.l 15 
J62 11 (54.7 14 56.7 15 

12 !51., l4 (S2.7) 1.6 
17 P9.Sj 20 

491 17 48,1 20 
18 (45.4 20 

11 ·1:1i lJ 
rs.Ji 

1.6 
l,Ol 11 lJ 6J.5 1.6 

lJ 58,5 1.6 

12 (59,0l lJ (67.S) 15 
491 11 (6J.8) lJ (64.J 15 

12 (62.1 14 (61,5) 16 

17 r·1i 19 
S87 17 ~1 20 

17 20 

17 (67.6l 20 
719 17 (60.o 20 

17 (57.5 19 
11 r?.5) lJ (64.0l 15 

587 11 63,?l 13 (66.7 1S 
11 60.4 lJ (67.5l 1.6 

lJ (69.5 . 15 

11 m~i lJ !75,2l 1.6 
719 11 lJ 65,1 1.6 

lJ 66.J 1S 

17 (57.Sl 19 
777 17 (50,6 19 

17 (S8,6l 20 
922 18 (S6.0 20 

17 (62.)) 20 
1005 18 (55,4) 20 

777 11 (65.9) lJ (94,0) 16 
lJ (85.6) 15 

12 (68.?l 13 (75.2) 15 
922 12 (77.6 13 (74,5l 15 

12 (?0,5 14 (68.6 16 

12 
mil 

15 
100S 12 15 

lJ (81,6l 15 
13 (82.6 1S 
14 (74,l 16 

( 
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I 
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r 
f 
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1· 

,t 
.I 
' I 
' I 
I 

I 

m-... 
Q -·-~ ., 

l" 
)'2 

.t,Cll 

491 

sn 

11, 

ffl 

-
lOOS 

-..... _ L 
t~l o.i., 

o.,o 

~l 
O.IO 
0.11 
o.a, 
o.a 

tat 
1.i, 
1.a, 
1.14 
1.14 

~l 1.36 
1.16 

~I 
1.54 
l.ff 
1,,. 
1.,. 

lat . l.lO 
lM 
1,1' 
l.lO 

·! a.oz 
a.o, 
a.o, 
2#1 

lat 
2.14 
a.a 
2.21 
a.36 

lij a.,a 
~~ 
a.,i 

~l 2,'111 

"" . 2"' 

('M) 2M 

TABLE 4 

COMPUTED ENTRAINED AIR-KITTITAS WASTEWAY 

IIOl'S u/' .u• IILOfl »° •10 I - - · ~ .... ..,....u. 

' Ndiua fflooit, Air 

·-~2 
It y ii content 

'"' .. , ... ---
- ..... Moon 

DI.Nllu'p - ..... ~· ob81rwd 
Q ~ ' rldiua Nloo1t7 Air ·~ D 2 II 

rt~/- .a oontea.t ..... _ '"t toot tHt ----· , .. o.i.. 21.4 0.19 Z1 

'·" o.i.s 7(,1, o.a 11 

,.,s OM ,o.s 0.99 l 
6.1,4 0.61 29.1 1.00 0 ,.,, O.'IO ,o., 0.97 ' , ... 0.69 ,i.6 0.94 6 

9,to o.,. lo0.2 0,91 9 
9,,S o.,t 1,2.1, 0.86 14 , .. , o.96 ,, .. 0.92 • , .... o.96 49., 0,74 a6 

!~l 1,02 1.0, o.a, 44,0 O,SS 4S 
19' 1.14 9,0lo 0,90 ,, .... 0.40 60 

14-lS 1.14 9,0lo 0,90 S4.0 0,40 60 

ill·l4i l,SO 11.S, 1.11 59,l 0,52 1,8 
'62 Eu 1,,0 ll.83 1.11 57.2 . 0,53 47 

1,63 12.11 1.17 '6,5 O,SO '° 1.,, 12,N 1,17 } 52.? 0,53 47 

1u-13l l,49 U,75 i.11 
,,, 

60.o 0,57 43 
4111 13-16 1,s3 12,08 ' 1.12 .62,4 0,52 .... 

1D.o6 o.;. 3'1.4 1.00 0 , .• 0,97 1,2,1 o.,, ' 12.J'I 1.14 1,2,1 0.94 ' 12.,0 1.i, i.z.o 0,96 ... 
12.'6 1.14 44.4 0.19 u 
12.i., l.lS "6.2 0.86 14 

14,:,Z 1.16 44,S 0,92 I 

!12-13! 
1,94 lS,32 1,32 S9,0 o.ss 45 

491 U•13 1,94 15,32 1,32 63,1 O,Sl 49 

Ei 1,94 lS,32 1,32 62.l 0,55 4S 
1,90 15,02 1,,0 6S,I O,SO so 
1,90 15.02 1,:,0 61,S o.s, 47 

r·l3i 2,0,0 16.23" 1,37 64,0 O,S7 43 ,.., 
tl:tl 2,05 16,16 1,37 · 66,7 O,S5 4S 

2,05 16.16 1,3'1 67,S o.s, 47 

14.» 1.36 ... , .. 0,91 ' 14.al 1.36 41., 0.17 13 ... ,. 1.36 Sl.l 0,9' 7 t 13l 2,180 17.26* 1.43 74.1 O,S6 44 
719 13-lS 2.ao 17"'2 1.i., 66,3 0,62 ,. 

13-16 2.ao 17"'2 1,43 'I0,2 o.se 42 

16.11 l.'6 "'" 0,96 ... 
16.12 l,'7 "6.0 0,97 ' 16,,, 1.,e 49,1, 0.19 u 

ffl !~J 2.,,. 11.61• l,SO 6S,9 o.6, 3'I 
2.411 19,00 l,Sl 19,9 OJ,6 S4 

16,M l.J9 ,, .. 0.111 19 

17.17 1.i., ,Z,1 0.13 . 17 
UM 1,1,S Sl,O 0.11 13 !Ell 

2.6,. 20,e,- 1,60 7:l,l 0.61 39 
922 2.6,. 20,8,. 1,60 'IO,S 0,6) 3'I 

2.61 21.21 1.61 · 75.0 o.se 1,2 
2.61 21.21 1.61 68,6 o.o ,., 

17,,. 1.i.. ,0,9 0.17 13 
11.'1 l."6 si.i. 0 .... 16 

ao.oa 1,,. ,, .. ·0.86 14 
19,'19 l,ff ,, .. 0.17 13 

liEil - - - 13.1 - -lOOS - - 12.2 - -2.94• 23 ,:ZOO 1,71 74.1 .se 42 

1, .... 1.s, Sl.O 0,92 • 19,'6 1,,. S4.1 0.86 14 

Zl,,O 1,6, '9.0 0,19 Z1 
Zl.11 1"2 S4.1, OM 12 

- - NediDp - ""17 at the end of ti>• HOU.., .., aocoomt of IIJl"01'• 

Zl.15 1.62 SS.I 0.86 14 

21.1, 1"'2 S,,1 0,14 16 

II.OPS f/'41 

- .... ~ --~ ' - ftloolt, 
D I y 

)'2 (lMO) l,,Z 12.0, . 34.s o.e:, 13 
!U::l 1.12 14,41 SJ.I 0,6) ~ 491 1.12 14.41 45,4 0.74 

1i1-i,l 2,l,4 16,,, »,? 1,l)O 0 ,.., 17-ao 2.14 l6,9S 41,9 0,71 29 

!~~J 2.36 11,69 SM o.67 " 719 2.36 11.69 6).1 0.61 " ffl (1'"19) 2.61 20.76 S4.l o.,o :,0 

!U::l 2,91 22.93 51,6 0.61 32 
922 2.91 22.9' S6.0 o.n 29 

!~l 2,90 22.91 62.2 0,71 29 
lOOS 2,90 22.91 ss.l O.IO .0 
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TABLE 5 

COIFILATION OF EARLIER CHUTE MEASUREMENTS 

. 

--- --.id ii D1oobarp )loUUNd ii Q Dopu, ~ 'Nl-t7 Q Doptb Jqdnullo -tT -- d - ft_,__ 
poroont --- d rodiua 

rt.~ec 
pero~t ·-~ ·-· ·-· .... t- fHt teet w.te• 

1. Dlrmberpr1 I IIDdel 0.353 0.0,7 o.o,o 9,61 79.0 16, -Clloate-C-nte 

Choate I --
0,'11)6 o.o,o 0.074 11,94 79.0 S.CUon la Sill 9 • 0.202 23.26 0,24 0,22 20,4 79 

111.dtb • 0,12 t- 1,09 0.123 0,094 13.29 I0,7 b ••• • 6 ft, 
S1li •• 0.15) 1.57 0.161 0.116 14,53 eo.i 

17, -Clate-C:-nte 
2, ---·- 0.353 0,054 o.o,,a 10.24 77.0 SooUOD 21 SiJI 8 : 0.15]. 23.26 0,22 0,21 19,6 90 

Choate II-- 0,'11)6 o.orr 0,072 13,06 75,0 b ... • 6 ft, 
W1dtla • 0,12 t- 1,09 0.120 0.093 14,?0 75,0 
Ila 8 • 0.202 1,57 0.156 0.113 l.6,04 75.8 18, -Choate--

SiJI ' • 0.206 50.1.D 0,32 0,29 29,4 119 ,. _..._ .. _ 
0,353 O,o,1 0,0,,5 11,48 72,9 b ... :6f-

ClateW-- 0,'11)6 O.Gll2 0,068 14.47 71,6 
IIUtb • 0.12 t- 1,09 0.115 0,090 l.6,31 ?0,4 19, Li-Choate lo, 1- 0.44 0.04 0,0,, 4,'17 73 
SI.a e • 0,305 1,57 0,15]. 0.111 -17,55 ?0,7 C-nte 2,0,, 0.11 0,10 9.33 66 

Sin 8 • 0,082 2.80 0.12 0.11 10,9 71 

"· -....•. -1 o.m o,or,a o.oi., 13.22 67,5 b •••• 3 f- 5,72 0.17 O,l.6 14,3 72 
ClateI'f-- 0,'11)6 0,079 0,066 l.6.80 64.4 7,'17 0,21, 0.21 14,2 78 

W1dtla • 0.12 t- 1,09 0.112 0,088 18,73 63.1 l.6,42 0,36 0,29 19,2 79 
SI.a ' = 0,441, 1,57 0.148 0.109 20.U 63,5 

20, Li- Choate lo, 2 - 0,44 0,05 0,0, 6,9 42 
5. --··- 0,353 O,Oj2 0.0,,7 15,78 S1,3 C-nte 2,0,, 0.10 0,09 7.8 8'/ Choate, __ 

0,'11)6 0,085 o.on 19.46 S1.2 Sin 8: 0.194 2.80 0.10 0.10 11.1 85 
lll<ltll •0.12 t- 1,09 0.118 0,092 21,85 S1,0 b ... •3 f- 5,72 0.16 0.14 19,8 60 
SiJI ' • 0.606 1,57 0.156 0.113 23,62 S1,3 7,'17 0,21 o.u l.6,0 IO 

l.6,42 0,31 0,26 23,8 78 
6,1,••· --- 17,7 0.10 0,0'17 23,6 64 ~-- a., 0.16 0.157 . ,32.2 44 21, 11.tUtu~-

Bot- 14dtb • 8.2 f- 120,0 . 0,49 0,446 56.1 39 c-nw 
Sldo~•l,5•1 S1D 8 • O,S47 231 O,IO 0,67 S2,2 69 
SiJI • • 0.606 27,9 0.210 35.5 41 b ... •8 t- 484 1,3 0,99 66,0 ?0,5 <~-·t•, 36,0 0.272 1,/),8 ,a (-t·--

.... , .. c1-117 S2J 0,361 47.2 '7 otn• froa -te) --....> . 129.2 0,5].2 57,0 II) 
22, -rlllll n- - -32.8 0.26 0,249 39,6 '7 CmN1111 Pao1!1o 117, . 

56.6 o,,a 0,348 .-.2 37 Albona,- 61.0 - 0,573 27,5 85 
62,5 0,39 0,'61, 47,9 37 81a 8 • 0,057 26,5 - 0,43' 18,6 .,. 
?0,3 0,45 OJ,IJ'/ n.2 ,a b ... a 5.10 t-

151,9 0,74 o.61,o 62,3 "' 23, Dlll'o7 n- - llttll ,. -·---- 36 0,31 0.29 68,6 20 Coaodian Poo1!1o 117, 
oua r ... -1tt11C111 S2 0,36 0,3' 65,9 25 w-t.a, - 59.2 - o,m 15,2 S4 

" 0.1,6 0,42 53,5 27 Slo 8 • 0,032 15]..1, - 1,311 17,6 76 -~- 99 0.1,5 0,41 ?0.2 39 b .... 10.2 ten - 132 0,84 0,72 ?0.2 25 
159 0,94 0,79 ?0.2 27 
191 - - ?0.2 64 24, Lateral. C-11 n- - - ' · C.0.U.• Pao1!1o 117, 

10, -- Alberta, -Ila 8 • 0.2fo6 49.1 0,61, '0,46 33.1 64 SiJI ' • 0,0j2 1.24 - 0,107 9,82 9'I b ... s 3.al t- 26.1 0,43 0,34 28.2 66 b ••• • 0.9 toot 
11, - 25, SoNndar7 Caaa1 - -Sia t • 0.602 211,9 2.20 0,94 77.1 ,a Cam41oD Pao1!1o 117, 

b .. ~. 3.2lt t- 102,4 1.21 O,?O 67.2 ,a Alberta. CanMa 6.16 - 0.155 9,25 95 
llollaito - Tl'llpnoidols 

SiJI 8 • 0,025 12, b .... 4.u toot ........ • O..l,QI 166,0 1.23 0,92 68,6 -
-- 14dtb a 6,,..tfft 134.2 1.15 OM 63,0 - 26, llollt.hC-1Clmte 

llllopoot 2 - C:-nte 382 1,15 0,99 40,24 87 13, ,_ Drap-- 0ao_.i,,n _.,_ 
"65 1,,0 1,07 38,17 9'I Ila 8 • 0.1.24 95.0 0,57 0,41 32,3 86 Sin 8 a 0.275 

b ... a 6.0 t- "'------c:-- -- - a 8.84 ft, 14, 
Sia t • O.te 27,5 0,32 0.28 22.0 78 27, Soutb Caaa1 (Joate 
b ••• • 5.0 l..t llllipNt 2 - C:-nte ,auq ___ 

uao_.i,,n ho,l .. t 267 1,06 0.87 28 ,13 103 15, SocUOD 2 /,IX) 1,39 1,09 31,93 102 
C-nte Sin 8 a 0,0?0 "63 1,53 1.17 32 ,58 10,, 

Slo'. 0.156 22,4 0.27 0.22 26,3 63 "'--b ••• • 5 ten -- '4dt.h : 8,47 ft, 



haw r..,. ~ t..'Ut :IA ...,,t 1nr"4r.C , ocll t ::., ot · a. .. i\ill "'l.lta 

eu..."e<t third calcw.e.t . fr tbt to~ • AV. 

he din.cw & ~11 ~'Ula; orcn... u:m aua. 
vel, ei'.tj:·, :rhta, Ch cour,e, ve« • qUt!Mltttr t t. J.Mludea tbe 

IX!I'!L--n l.t ta. o • ot tile tr. • ,. vol: • oz, tt14 1"11& 

A rcu.s tt rt.tie ~ on v. tct • \111: ~ ... n• tfJr ·--"'ti 
tbe.t i va, ·~ to 'tt, • ~ no.a u the twl w.t ro 

J.~ Wft ;, ._ l" ~ ld4J~t la\!fl 

Jt ta poa11:tbl thtt. al'· Qt t natl®* were llllll&t l.ll 

re tlov e 1tion• ~ ~t ~ t&iM<t. 

Jfth · b~ belo.a& tn "a cl.aG .. rn.t.10tl.l bl 

• • ltl"UCtUtt 'lfhU.• t cm~r ~ion of ~ floV •• er 

enlored. 'ibtl r ,. 21 ""1'1t ·~ alopCt b 

( . }. of *Ut'td J.oc1tte• 

t.o.diea tt.ng et tb:19 ~io • Qt ta 

may ve .... 1Ctl.ut11 

Unb~. 

·~-~ -~ta 4f Shtenbc r18 :,ielde the 

.. e:t~ t-11 ••tablioh • nJAttccabt_g be 

tu w.:tc ~1 • l nth lo llli4 to 

Wbc~ V ie ~~Clt)" tn feet r QC.nd, f( 14 tbe t~ulic 11\41\Uf, au4 

; ie th& tbl.t '-ottc.a ot t~ ¢but. rUQtttal. 
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Tabl ei 6 ---

Corpa. i ~on of L bser"d l·l ~ 

And Air Content wit . ~hose 

~alculated hy ~. r en't;e r :er' s ~' rrrulas 

SLL,F i:; 10° - 12 1 

Sin Q: .177 

. ' 
Discharge bserved Obser ved Gal ulat~d bse ved Cc1.l culated 
Second- I 

l .Jeloc ity 11. ir ;onte t , an an .,ean 
feet Hydraulic velocity t. /se . ,'...i r content i er ent 

Radius f t. / sec. 'f-ercent 
ft . 

89 0.45 28.0 32 .0 19. 5 31.4 
193 o.69 30.6 40.0 2. 5 32 .9 
362 0.96 43.0 47 .5 14 .3 34 .0 
401 0.97 39.9 47 . ?. 2. 5 34.1 
491 1.14 43.7 52 .0 a.e 34. 5 
587 1.26 47.3 54 .7 9.3 J4 .9 
719 1.38 49.0 57.4 9.3 35 .2 
777 1.45 i::1.4 :-o (' 1 I .~ -,c; ".l . . / ~..,. . ., . 
922 1.55 53.2 61.0 12 .3 3'> . 5 

1005 1.62 55.6 62.4 15.8 35 . 7 

SLOE-: 33° - 10' 
, Sin Q : 0.547 

Dische.r e Observed Ubserved Calculated bserved Cal culated 
Secom- .ean Velocity •lelocity ean Air Content 
feet Hydraulic ft. / sec. f t. / sec. Air ontent ercent 

Radius (l-,ean) Perc ent 
ft . 

193 0.90 50.5 72.2 55.0 52 
362 1.17 56.4 82.6 48 .0 53 
401 1.12 61.2 ~ .8 45.5 53 
491 1 • .30 62.4 B7 • .3. 47.2 54 
587 1..37 66 •. l 89 .? 45 .0 54 
719 1.4.3 70.2 91.7 41.3 54 
?Tl 1.51 Tl.9 94 ,4 45 . 5 54 
922 1.61 71.8 ,7.6 38 .8 54 

1005 1.71 79.8 100.7 42.0 54 
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RELATION OF AIR CONTENT IN FLOW TO SLOPE OF CHUTE 
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. owating aa11vy 
"fl. l4S6.0 

: . · ~.ffl.o6allvy 

l~t.. 

SECTION E-E 

SCCTION J-J 

. 4/J·J /.lolorO,,,roled 
' 6 ,or,d 60/r /foist 

.]'o;,,,,,. Pump IMcharq, 

~ -.. ~W, ~ l5/JG.O 

, 'r ti,,o:o· 
•·JJ'4f15" 

Ails of Oumz . • . . 
· 5'0iam.S1t,J u· .° . Pv,s/ocJc o • 

A .I ~ 

,7"Diom. Pump ' 
Dfschof//1 

SEC. G-G 

D E,.AltTM ENT OF THr INKlffO#f 

UNITED STATt.S RECL,OfATION S.WVICE 

~ BLAC~~E::;JE:l~~:N DAM 

App:.~---·-··M·······Y.·· ·.Z ~.·.~·.: A
9_27___ °' Gl!NERAL PLAN 

D!mTOR t-_E...._L~E_V..._:A_T._.I ... O_N_A_.M_.o......,S'.::iE'1.C7T"'.ITO""N .. :S....,_ .. 

~ .. ~~~~~~~_[L..!_~~:::.::::.::_~~~~~~~~~~-::S~E~C~T~/O~N~D£,:-D£._~~~~~~'L.,.l':::::~~S~ce~~~;~,F~ee;·tt:::::~~~~~~~~~.f~~~i;;;~~l1~;iif~ 

4 



SPI LLWAY CONTROLLED BY THREE 64 BY 14,5-FOOT DRUMGATES 
CENTER GATE COMPLETELY LOWERED - HEAD 6. 5 FEET 
GATE NO. 3 RAISED 2 FEET 
DISCHARGE TWO GATES, APPROXIMATELY 6,000 SECOND FEET 
TOTAL DROP , HEADWATER TO TAILWATER 81 F'KET 

BJ;,ACK CANYON DAM 
FIGURE 12 
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BLACK CANYON DAM-BOISE PROJEOl'-ID\HO 

GATE RAISED 4.5 FEET - HEAD ON GATE 4 FEET 

FIGURE 13 
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