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SubJect: Hydraulic model studies of Merritt Dam Canal outlet works 

SUMMARY 

Hydraulic model studies of the Merritt Dam Canal outlet works were 
conducted on a 1:16 scale model to develop the hydraulic design of 
the outlet works stilling basin and the canal wave suppressor, 
Figure 3. These structures were developed to help provide uniform 
flow having a smooth water surface at the Parshall flume gaging 
station located a short distance downstream from the suppressor. 
Tranquil flow conditions in the flume are necessary for accurate 
discharge determinations from the staff gage or stilling well readings. 

The studies showed that the concept of the preliminary design, 
Figure 11, was good, but that the !Stilling basin and wave suppressor 
could be modified to provide better hydraulic performance. More 
than 22 different schemes were investigated before the best arrange­
ment of the stilling basin and wave suppressor was established. 

In the recommended design, Figure 6., the center dividing wall in the 
stilling basin was reduced to one-half the apron length and the 
dentated end sill was found to be unnecessary. Thus., a more econom­
ical structure resulted and the hydraulic performance was not adversely
affected. 

The preliminary wave suppressor was of the type recommended in 
Hydraulic Laboratory Report No. Hyd-399, having a headwall at· the 
upstream end of the wave suppressor. In operation, wav.es were 
reflected upstream by the headwall., and at times collided with waves 
moving downstream. The resulting wave peaks produced disturbances 
greater than either of the component waves. 

The suppressor was modified and improved by removing the conventional 
upstream headwall (leaving only the downstream headwall) and install­
ing a hanging baffle above the suppressor root. The hanging baffle 
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intercepted and changed the character or the waves formerly-reflected 
from the headwall. This reduced the peaking upstream from the sup­
pressor and sJOOOthed the water surface in the canal downstream. The 
root or the .suppressor was lowered sufficiently to be effective for 
discharges as low as 100 cubic feet per second. 

The reconmended design, Scheme No. 13, is shown operating in 
Figures JS, 39, and 40. The improvement in performance ay be seen 
by comparing these photographs with those or the preliminary design, 
Figures 12, 13, and 14. 

ACKNOWLEDGMl!NT 

The final plans evolved from this study were developed through the 
cooperation ot the starts or the Spillway and Outlet Works Section, 
the Canals and Pipeline Section, and the Hydraulic Laboratory. 
J.t>del tests were conducted during the period May 1959 to July 1959. 

INTRODUCTION 

Merritt Dam is part ot the Missouri River Basin Project. It. is 
located in Nebraska, Figure 1. The dam, Figure 2, has an outlet 
works, Figures 3, 4, and 5, to control the discharge or irrigation 
water. Flow is released through two 4- by. 4-toot high l)l'essure 
slide gates and is discharged through the stilling basin before it 
enters the downstream concrete-lined canal. The '-'anal is designed 
tor a capacity of 500 cubic feet per second, however, it is possible 
to discharge a maxunnm ot 850 cubic feet per second through one gate 
or 1,340 cubic feet per second through both gates tull.y open with 
maximum reservoir elevation. A Parshall nume, installed in the 
canal approximately 210 feet downstream trom the end·or the horizon­
tal apron ot the stilling basin, Figure 6, is used to measure the 
discharge. To increase the accuracy or discharge measurements in 
the Parshall tl'ume, a wave suppressor was placed between the basin 
and the t'lume to provide a SJll)()th water surtace at the gage. 

THE WDEL 

The canal outlet works DDdel, Figures 7 and 8, iij a 1:16 scale 
reproduction or the· prototype. The DDdel included the 4- by 4-toot 
high pressure slide gates, the stilling basin, and approximately 
117 feet or canal section extending downstream from the basin. A 
wave suppressor was installed in the canal; section~ · 

. The gate housing was constructed ot sheet metal,, the gate leaves or 
brass . Threaded brass rods were used to raise and lower the gate 
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leaves to any position. The basin and the canal were constructed 
ot plywood except tor one wall made trom 3/8-inch transparent plas­
tic. Flow in the ·basin, under the wave suppressor., and in the canal 
could thereby be observed through the transparent wall. The wave 
suppressor was constructed or plywood • The preliminary suppressor 
was held in place with screw clanps to make it easily reDDVable. 
Later designs were supported on a center wall. 

In operating the model., the discharge and the gate openings were 
regulated in accordance with the computed curves shown in Figure 9. 
These curves show the relationship between discharge and gate 
opening tor one and two-gate operation and include the ettect or 
hydraulic losses computed trom the reservoir water surface to the 
gate chamber. To insure maximum test velocities., minimum hydraulic 
losses were used in the computations. In running a test., the gate 
opening and the discharge were set by the model operator; no con­
sideration was given to the head or pressure in the m:>del gate 
chamber. For one valve operation., the right valve was used so that 
flow in the operating bay could·be observed through the transparent 
wall. The tail water elevation was regulated 1n accordance wit)l the 
tail water curve tor station 19+54.85, Figure 10., located downstream 
trom the wave suppressor. A start gage was placed on the wall or 
the DDiel canal at this station. stoplogs at the downstream end or 
the model ~re used to regulate the tail water elevation. 

THE INVESl'IGATION 

The primary purpose ot the investigation was to develop the hydraulic 
design or the stilling basin and the wave suppressor to provide aat­
istactory performance tor a wide range ot operating conditions • 

The structures., Figures 4., 5., and 6., were designed tor (1) the max­
imum discharge ot 1.,34) cubic feet per second at maximum reservoir 
elevation 2949.00 with both gate valves fully open., and (2) 850 eta 
with only one gate valve fully open., Figure 9. At maximum reservoir 
elevation., 500 eta can be discharged through two gates approxina~ly 
38 percent open., or through one gate approximately 72 percent open., 
Figure 9. Most ot the testing was concerned with 500 cts., the 
design capacity or the canal. A discharge ot 58:> eta through two 
gates open 38 percent provides a Froude number tor the flow ot 11.9 
at station l 7+41.85., Figure 4. This value was determined troJi 
measurements made in the model and was verified· by computations. 
From the analysis and classification ot Jumps give:n in Hydraulic 
Laboratory Report No. Hyd-399 .,l/ it ray be expected that tor 
F = 11. 9., a good., but rough Jump will occur. 

i/iiyd-399 "Progress Report II-Research study on Stilling Basins., 
Energy Dissipators and Associated Appurtenances" 'by J. N. Bradley 
and A. J. Peterka. 
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Preliminary Design 

The hydraulic performance of the preliminary structure, Figure 11, 
is shown in Figures 12 1 13 1 and 14. The basin was slightly longer 
than necessary tor 850 cts through one gate valve fully open and 
was much longer than necessary for all other discharges • The 
dentated end sill appeared to serve little or no purpose. For all 
discharges of 500 cts or more 1 the water surface was rough. 

For ;oo cfs from two gates 38 percent open with the reservoir at 
maximum elevation 2949 .00, the water surface fluctuated about 8 
feet on the upstream side of the suppressor and about 9 inches 
{prototype) on the downstream side. Approximately the same wave 
)1eights occurred tor 5al cts from one gate 72 percent open at maxi­
mum reservoir. For 100 cts, the wave suppressor was inoperative 
because the water surface was below the flow surface of the sup­
pressor. Water surface fluctuations were approximately 6 inches at 
the gage when 100 cfs at maximum head was discharging from either 
one or both gates. nuctuations at the gage were greater than 
desired and attempts were made 1 therefore 1 to improve the performance 
of the suppressor. 

Scheme No, 2 

In Scheme No. 2 1 the preliminary design was modified by reB>Ving 
the dentated end sill from the basin, and, in addition, reducing 
the length of the center dividing wall to one-half the length or 
the basin apron. The basin was not shortened as had been indicated 
in the tests of the preliminary design because this would have 
necessitated lengthening the transition downstream from the basin. 
Since both are ot concrete construction, there would be little, if 
any 1 advantage in moving the start of the transition upstream. 

To evaluate the effectiveness of the basin the wave suppressor was 
remved • Thus, there was no interference of reflected waves from 
the wave suppressor with waves from the stilling basin. This 
mditied basin performed very well as shown in Figures 15, 16, and 
17. Since the basin in Scheme No. 2 would cost less to construct 
and did not sacrifice good hydraulic performance 1 it was used in 
all succeeding tests and was included in the recommended design. 

To evaluate.the effectiveness of the wave suppressor, tests were 
made both with and without the suppressor in place. The hydraulic 
performance of Scheme No. 2 1 without the suppressor, is shown in 
Figures 15 1 16, and 17. Wave heights were recorded at station 
19+54.85 (downstream from the suppressor) using an electronic 
measuring device to record water surface fluctuations continuously 
over a period of tine 1 Figure 18. For 100 cfs discharging through 
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two gates,. 6 percent. open, the maximum water surface fluctuation 
was approximately 5 inches. For the same discharge through one gate 
12 percent open, the fluctuation was approximately 6 inches. For 
500 crs discharged through two gates 38 percent open, the fluctua­
tion was approximately .'.30 inches • Maximum wave heights obtained 
rrom visual observations or the start gage are shown in Figure 19. 
The maximum fluctuations obtained visually agreed very well with 
those taken electronically. For 500 cf s through larger gate 
openings, at reduced head, the maximum fluctuation was reduced as 
shown by the visual starr gage record in Figure 19. 

With the wave suppressor in place, water surface fluctuations were 
recorded rrom visual observations made both upstream and downstream 
from the suppressor. For 500 crs at maximum head trom either one 
or both gates together, waves upstream from the suppressor were 
increased to about 8 reet, Figure 20 because or wave reflections 
from the suppressor headwall. The reflected waves from the sup­
pressor headnJ.l. collided with those traveling downstream to create 
a wave peak shown in Figure 13B. The waves were reduced to 9 inches 
at Station 19+54.8 downstream from the suppressor tor either one­
gate or two-gate operation. 

Schemes No, 3 through 22 

Many schemes were tested in an attempt to reduce the water surface 
fluctuations at station 19+54.85 downstream from the suppressor. 
Tests were made ror discharges or 500 crs and 100 cfs; each flow 
was discharged through both gates at maximum head. Additional wave 
suppressors were installed both upstream and downstream rrom the 
pre'Undnary suppressor, hanging battle walls were installed in the 
basin and in the transition wave suppressor, variations in the shape 
or the wave suppressors were investigated, and battle piers or 
several types were tested in various positions in the stilling 
basin. During the tests, water surface nuctuations were either 
visually or electronically measured upstream and downstream rrom 
the suppressor. For schemes that appeared to be promising, in at 
least some respects, the data were electronically recorded. :t.bst 
or the recorded data is shown in Figures 21 through .'.37. 

The mst helptul, and perhaps the simplest modification was the 
remval or the upstream headwall or the suppressor, Scheme No. .'.3, 
Figure 21. Waves and surges could then travel over the roof or the 
wave suppressor to the downstream headwall before being renected 
upstream. The shallow water above the roor changed the character or 
the wave as it mved downstream and the magnitude of the reflected 
wave was greatly reduced. Removal of' the headwall resulted in the max­
imum water surface fluctuation. upstream from the suppressor being reduced
trom 8 reet to approximately .'.3.25 reet ror 580 era discharged at 
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maximum head through both gates JS percent open, Figure 21. A 
second helpful modification was the installation of a banging baf­
fle above the wave suppressor, Scheme No. 4, Figure 22. The baf­
fle functioned in two ways; first, it intercepted and broke up the 
larger waves and provided an artificial beach for the smaller 
waves, and secondly, it prevented large waves from reflecting 
directly upstream. Combined action or intercepting the wave 
moving downstream and delaying the return of the reflected wave 
reduced the intensity or the action so that water surface fluctua­
tions were only 2. 5 feet, Figure 22. As a result, the fluctuation 
downstream from the suppressor was reduced to 7 inches for one­
gate operation and to 2 inches for two-gate operation. However, 
additional improvement was desirable, particularly for discharges 
of approximately 150 cfs or less when the wave suppressor roof was 
above the water surface. 

In Scheme No. ll, Figure 28, the water surface fluctuation resulting 
from 580 cfs through one gate was reduced to 5 inches by using a 
longer and flatter hanging baffle than had been used in Scheme No. 4. 
A second hanging baffle located upstream from the suppressor was 
used in Scheme No. 15, Figures .'.30 and .'.31, to obtain improved.per­
formance • The advantage of this design was that the sloping baffle 
could be extended downward into the flow to suppress waves for all 
discharges • For 100 cf's from two gates 6 percent open, the fluctua­
tion was reduced to approximately 1/4 inch on the downstream side 
or the suppressor. However, for 580 cfs, Scheme No. 15 was not as 
effective as were Schemes No. 19 and 21., Figures .'.32 and .'.34, respec­
tively, and for discharges greater than 580 era up to the maximum 
possible flow of l,.'.340 cts, waves in the canal upstream from the 
suppressor overtopped the training walls mre frequently and to a 
greater extent than in Schemes No. 19 and 21. Compare Figures .'.31, 
.'.3.'.3, and J5. 

Baffle piers were placed in the stilling basin in Scheme No. 19, 
Figures .'.32 and .'.3.'.3, and the wave suppressor was lowered 6 inches. 
For this scheme, the maximum fluctuation downstream from the suppres­
sor for 100 cfs (discharging f'romtwo gates 6 percent open) was 
reduced to approximately 1 inch., and for 580 cfs (discharged from 
one gate 72 percent open) to 4 inches. Chute blocks were added to 
the basin in Scheme No. 21, Figures .'.34 and .'.35. The·chute blocks 
helped to reduce the waves in the basin for the larger nows, but 
were the cause of water surface roughness in the basin for the 
smaller flows. 

~commended Design. Scheme No. 13 

The hydraulic performance or the recommended design, Figure J6, is 
shown in Figures 37, JS, and .'.39 for discharges of 1,340, 850, 580, 
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and 100 crs. Performance was improved over the preliminary design, 
particularly for 500 cf's, since waves did not reflect upstream to 
peak with those traveling downstream as occurred in the preliminary 
design. Compare Figures 37, JS, and 39 with Figures 12, 13, and 14. 

The stilling basin performed very well in dissipating the energy in 
the f'low from the slide gates. Even f'or the unusual maximum pos­
sible flows or 1,340 era f'rom two gates 100 percent open or 850 cfs 
from one gate 100 percent open, the basin was adequate • The length 
or the center dividing wall was 32 feet, compared to 45 feet in the 
preliminary design and the dentated end sill in the preliminary 
design was eliminated. Water surface profiles in the basin were 
measured from the photograph in Figure JSB for the structural design 
of the center dividing wall. It was recommended that the actual 
depth of water in the upstream portion or the basin as measured in 
the photograph be reduced by 33 percent due to air entrainment • On 
the other side of the dividing wall, water stood at tail water 
elevation since only the one valve was operating to represent the 
severest operating condition. 

Waves upstream from the suppressor were recorded by observing and 
marking on the left training wall maximum and minimum water surface 
fluctuations for discharges of 580 cfs, 850 cfs, and 1,340 cfs as 
shown in Figure 40. For 580 cfs, the water surface did not reach 
the top of the training walls, but for 850 cfs from one gate or 
1,340 cfs from two gates, waves sometimes did extend 1 to 2 feet 
higher than the top of the wall. The wall heights should be 
increased or an overhang constructed if it is desirable to prevent 
flow over the wall for these unusual operating conditions. 

The refinements made in Schemes No. 15, 19, and 21 reduced the 
maximum water surface fluctuations downstream from the wave sup­
presor for some discharges as described above; however, the slight 
improvement aff'orded·by these schemes did not warrant their cost. 
Therefore, Scheme No. 13 in Figures 36 and 41 was recommended for 
field construction. This scheme utilized a wave suppressor quite 
similar to the one described for Scheme No. 4 except that the 
hanging baffle was longer and was placed at a flatter angle, and 
the suppressor was placed 6 inches lower to be effective for dis­
charges down to about 100 cf s • The hydraulic performance or this 
scheme was identical to that described for Scheme No. 4, page 9. 
However, Scheme No. 13 provided even oore improvement over the pre­
liminary design than did Scheme No. 4. 

The water surface fluctuations downstream from the wave suppressor 
at Station 19+54.85 were recroded by means of an electronic device 
and are shown in Figure 41 for discharges of 100 cfs and 580 cf's. 
The maximum water surface fluctuations downstream from the suppres­
sor were: 
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1 inch for 100 eta from two gates 6 percent open, 
3 inches for 100 era from one gate 12 percent open, 
3 inches for 500 era from two gates 38 percent open I and 
5 inches for 500 cfs from one gate 72 percent open. 
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• .,ravv, or [i' :Mulch cut crvshlfj rock ; slopes.. 
!Ufocmg-~---., fc---- ,t--...; : , ----Mulch fill slope 

,z't' 
Original gramd SITfoce 

TYPICAL SECTION 
FOREST SERVICE ACCESS ROAD 

£ Forest Service access rood 
approximately 0.5 mile long 
Min. radius curve 100' 
Mox. grade KlO"---, 

··-.. , .. __ 

',, ______ _ 

..... 

1 
I l 
0 

,1 = 25° 30' 
R, 420' 
T = 95.04' 
L= 186.93' 

J I I I 
P.I. Sta 20+ 70.67j 
N. 474,973.90 >---
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'1, 
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- Stock pile area for drain 
bedding material, bedding for 
riprop and riprap 
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FIGURE NO. 2 
REPORT HYD 456 

CANAL OUTLET WORKS, RIVER OUTLET WORKS AND 
DIVERSION DISCHARGE IN HUNDREDS OF C.E S. 

6 9 12 15 
SPILLWAY DISCHARGE IN HUNDREDS OF C. F. S. 

- ·- ·- 20 25 

18 

30 --
21 

35 

Nor. WS. El. 294~; ,:Mox. W S El.2949. 8 

"-.S: il/wov - w-- ~ 

.~~--~ V -----~ 
(jO /~ 

./ 
vp T7'----Conol outlet works p.re 

/ VA 
// /r --·River oiJtlet works 

rf--r' I 
~ I 
I/ k----Oiversion 
1 7 

283. o 
10 5 

AREA IN HUNDREDS OF ACRES 
0 20 40 60 80 100 120 140 

CAPACITY IN THOUSANDS OF ACRE FEET 

AREA-CAPACITY-DISCHARGE CURVES 

~ 

__ ,,-E Service rood I 
~ E Access rood to Volentine 
~ (approximately 25 miles long1 

-~ ,_ 

~o 

/ 

> I 
~o 

~ 

' ' ·~· : 
/ : Shi o•oo -~ : 

; N. 4i4,393.00 :,--' 
; E I, 766, 900.00j 

' 
' ' End Access ) 

Rood Construction J 

RESERVOIR STORAGE ALLOCATION 
STORAGE PURPOSE ELEVATION ACRE-FEET 

Irrigation 2896 to 2946 64,300 
Inactive 2875 to 2896 5,400 
Dead Streombed to 2875 1,700 

Total storage capacity 71,400* 

Surcharge of 11, ODO AF. (Mox. WS. El 2949.81 in combination 
with spillway capacity of 2,080 c.f s. is provided to protect 
against the inflow design flood having a peak of 14,DOO 
c. f s. and 40 hour volume of I~ 400 AF. 

*Capacity of 71,400 A.£ between streombed and elevation 
2946 includes on allowance of 12,000 A.£ for the 100 year 
sediment deposition 

NOTE 
For sections see Owg. 719-D-44. 
For em/Jonkment details see Owg 719-D- 72. 

UNI TED STATES 
DEPARTMENT C1' THE INTE"l01f 

IJU"EAU OF "ECI.AMATION 

MISSOURI RIVER IIASIN PROJ/£0T 
SANDHII.I.S DIVISION•AINSWORTH UNIT·N/lllRASKA 

MERRITT DAM 
GENERAL PLAN 

o«NVP, COLO"AOO. .--.-..- --s fiW-D- ~: 
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( 10'·6" Dia:-1-1.s.-conduit. 
FIX' location of pipe , 
supports, sse Dwg. 719-D-46 ) 

£ 78" I. D steel pipo_:,:-:J7J"i:: ·. ·:; 

J 
SECTION H-H 

DETAIL OF PIPE SUPPORT 
--~--- --

-- ;Y ----

··~ 

... ., 
VO 

.. ., 
"o 

'···£ 54• Io. Stool pipe 
Stnl pipe 

719-D- 3 ,-~\ 2" s P. Drain, see ~~g. ~ e, ·sto/3+74.5: ~ 
P.I. 765. 195, /4 '!~,, ~·~\ \~~:~\.:~2\~~\' {'S_\,, \ \ .i \ :fl. 475, _ -- -- :X.\ --

·- - -, \ 
~---- ---==--------

_ _..:\- I 

PLAN 
0 so 100 

SCALE OF FEET 

,f 2-2'-9"x 2~9· H.P. gates 
~ ,Spillway Sta. 1,Top_ of riprop 
\ _: 8+06. 2e - _ _ _ N r>- ' Original ground surface- - • 

,Topaf embankment - Sp7/lwoy·Sto./~+25.00, _ - _ -- - -- - - - J __ 
-··::-::.,----------,, v·Et. 2844.00 ,/ :_~ ( .,. Riprap 

-
1 

v ' ' (V2"Bedding material 
; El. 2832.0 --J. 

SECTION 8-B 
ON€ RIVER OUTLET WORKS 

I ~-,;;;;,..:,,o-' 

~ 
£ Intake structure 1-~ '30 0 30 60 

Sta. 7+15.00 , • •• 8 ~Berm El. 281D 

I I I ~ · - Zane 
,·Sto. 18+82. 85 

t' £ Br,dge \J ,· Gage house 

8 
10 
t ... 

:i ~ 
~ ~_g Cf> 
• .c:"'; 
Q) "J,,.__' 
t\l 00 ~ 
-: ~r:: : 
~ ',,~-~: 

~ (:; Min. ~r w.s. £1. 2896.0 ~ 
~ : ~ ,Original ground 
~ : ...., ' surface ~: ..... 

' .• ; __ 1 7"' , ·_/1'.~,J \ ~~~ ~l3oc2·4~i,4 ;___ 

0

30'2~.>~ ~'-~·-,.;• "'30~2· :'. ~ :~g~
3
f--'::;~,i~~~7;:;,

5
T-··» 

6
in~ei~~/,J(i5. 

01> \ : 'i' · -·· ~..,,.----····· ..... ·,,·eon·riuit-sections ro'•9' long alternated with>·' 
?conduit joints ', : / ., 11 closure sections 4:..0'!' long (S•• Detail Z - : ,12•5 P. Drain 
@32'-e"(with waterstnps) '.-' /' for typical closure section) "'·· _,.;...> 'sto ,;;H 

00 
Bulkheod gate not shown - - __ // { ( 6 Conduit s.cti~ns 3C(--2: long alternate,d with ,';fl ~-

14 
Cut-off col/ors @ ,7,_

4
f · 

78",.o.Steelpipe line,:. .•.. -··· , 7 closure sections 4-0 long/See Detail Z '·Sta 
9

+
82

_
44 

, • . _ 
~for typ,col closure section) , conduif- __ _,..,J, • Covering far J0-6 010,H.S.condu1t 

_,-s~r;~a :i:•;:::ian • Min. height of Zone(D embankmsnt-- .• y-p~ ~ X"ZJ.~;, ~ sho..n on 0vrrJ 7'*34\ 71s·~~i: 
, . . ,.~/~'./,-·Plano farmrng 1s optional but no ..,,,._•"[~ ~ •-.•.c.~.:.,~.,• N"":·Limitofspec1ol Jru' . 

I; f /t' /~L_ ':"-.f"' b,·"(,'./.;•·odditional payment will be made / _.., /~ /:, >i:·.·.·.; •,; _-.,--;.- '\'• compaction !'l \ _ ~ 
\:~;-boq;'6~~f:j: ... ~f 22J17-,7.cret• outside of coocr;z;t:~;(z.:: :¼: · ., <-"°_,~\z ·{'L _s~~· ·~ i .. 
~·--:;~,t«· ··' ·.. '\::cancr:J!-·"JHne :i, ";:· c '· ·,: i·6 \·Steel pipe "= 

- .'. '.~·'1:t;:i/2 ·----. c;~:;;~~e~A~~.~:<r78"r~-:~~~;"{Wt~~\ i{H:-w 
-~~··1;,r_·;J;,:7-i._imitafspecial 1

,,
1
.,/' ~.I'..''.:-•, El._2845.~-t- ·'·1;" · ";;-::C : ~ f 

•- ,.. :/_,~- compaction 
1 

/ . ',; • . •·· · 12",..,( it:§. T·· . 1 . 1 . . 

Outline of : .P,r-. ,- z~'.. -;: ,• Preformed ·-~- - .- -~-·; _:··: . .,.-. :9: 

cutoff collor---71 • - - - 'f bituminous joint ·: ~-:; ·'Cl 

1 / -~ : filler between -~: (\I 
Reservoir level L .,.:.._' __ o.i -J-_____ cutoff col[ar --1.-

DIVERSION INLET CONDUIT gage piping-········-··· ~ -< F and conduit. ' 

(ZontJ ® emba~_k'!}!~t,1. _. • • 

··::··~;·{;·~tf ;:;. 
( 
·- -Reservoir level gage piping 

SECTION E-E 
TYPICAL-STA.7+33.54 TO STA. 9+42.54 

5" Topsoil, seeded ond mulched···, 

Surff)cing---.. ;-Zone@ embonkmen'ft 

Original ground'; i 
surface--\ ,1 

: 

., ...:.___lJ 
z1~~ 
·---~ 

r'1·-~7j \ \ ' 
Ii s" Perforated ; , ···3 Compacted sand 
sewer pipe drains-" \ blanket 

'El. 2868.00 

SEC. F-F 

54• 1.0. Steel pipe - ' 

E/2888.s--, Sta. 19+48.B/!i 7: Parshall flume-, ,--·Sta.20+96.85 

-~8 ~~~~7//JjJf=-!~~~~~~~~;7,?!;;:;~~='~~~~=-:j'::--::::--::~' ;E~/=2=86=6=80~-: 1 '------ "7,~~J 
.c...--::,.,_-,._, b~-~cl-----"-l-'E_l._2,B84po ·--- -- ! - A-;'~--- ___ ;~ 

'·El.2876.00 :'-~---El.2878.80 -';,of l-10' 
¥ave suppressor 

~·· · £ Walkway 

/ LL> 
'.5 Compacted sand blanket 

~

rwa/1 
Walkway floor 
ar tap of waJJ---1 _ . I 

SECTION A-A l .. . . f 
OUTLET WORKS AND CANAL OUTLET WORKS ~ ON€ 

30 o 30 60 f x2f Brass or stainless ) 
· · • -- ---- steel carriage bolt·-' ~CALt. Ut' ttt.l 

Reservoir level "°--;- - ·Zane - -~uthne of ® embankment - --

gagep,p,ng.---~..,.,..£.~----.............._-:(_ ,,;_ cutoff cal/or 

-=2 1/ "'\. ~ .3:: ~ ,!, j_ \¾~~ ;,~ ~/ ·/"-"-._:;;::-- ... ifw "'-,.,,.,,._ /,, / 

SETTLEMENT POINT DETAIL 
Required, /6 bolts @ 25'± crs. 
Sta. 9+ 70 ta Sta. 13+ 45 

20 Bolts· 4 in each panel of the Canal outlet 
works stilling basin, 12"from the joint ot 
each end on tap of eoch wall. 

<D embankment 

Vent1/o~tionn- ',,-/ ,Uftflrush-- ' ' c--.:&' "\/~c-'--Zone 
pipe-.• •-:· ,,;1/# •, ~ ,f- ,i; ~' y., ,_,,r, ,,- _ 

· • ~ · -,--!".,_.,,. , : · • \ \ ci . .,,;c-~ in natshawn, 

//•'/ :;:, ,... "'""· ' c-."~:f,!. ,.,-~. 
_,L..::,;,f_// 1/ • · ,·.. , .._... \H, = ""'!.-- _.,-,,,~, ro,ra_.,,,, 
/ / 1 I, / / : ,_.., ., · \ I ~-. - - •. ::-;::;- ec,ol compaction 

, !// . _/ 
1 

·7J .~-- • /\\ \~:::~~!':-~~.-·-\· Sta.9+6,.
5 

. 

__ .,--,_..,v -~7_;6 • 1-k--·-·_!1:.0_·_.- • -.L,m1t ofdsSpto 12+11.o • 1· I C ~ ._ • ~---. beyon . 

" tt".> ~ "FJ 1mist,' 7 

~1o'·6l, ~ 'o:::". ~:_.-1\ I 

~~·+~~ 
--- ... --2.3' 

l .,. t"""l ~ ~ ,' ' l 
J5'•0H..,_,f •--...!-----/ •• ,,,',, 

El. 2818.00--' ·10 Perforated S.P. drains 

z 
~ 
1-.. 
~ 
.J 
w 

.; .. 
~ 
0 
> 
a: 
w ., 
w 
a: 

2960~~~~~~-~~-~~-~~~ 

OISCHARGE IN HUNDREDS OF C.F. S. 

DISCHARGE CURVES 

NOTES 
Far general concrete outline notes, see Dwg. 40-D-5530, 
Far general reinforcement notes, see Dwg. 40-D-5586. 
At the bend (P.I. Sta. 13+ 74.54 ), the stationing is 

carried along the tangents thru the P. r. 
Concrete in 4'-o" closure sections of conduit shall not 

be ploced until 10 days ofter adjacent sections 
hove been placed. 

The fallowing items are not shown completely: 
reinforcement. trashracks, electrical conduits and 
apparatus, ventilation system, reservoir level gage 
piping, miscellaneous piping, drains and metal work. 

SECTION K -K SECTION L -L SECTION M-M SECTION N-N 

SNAKE RIVER 

FIGURE NO. 3 
REP9RT_ H)'D A,§§ 

r--4'-o~- >l: 

DETAIL Z 
TYPICAL CLOSURE SECTION 

Canal rood 
(not in this 

~ro:? ~.,_,..., 
/~~.-r·· 

_,l' 
:._, 

.,4 
t 

REFERENCE DRAWINGS 
GENERAL PLAN ANO SCCTIONS _______ __ _________ 719-D-43AN044 
OUTLET WORKS, 

DIVERSION TRASHRACK STRUCTURE __ .......•... 719· D· 26 
INTAKE STRUCTURE_ ... _...... . _ ...•.. -· 719· D • 27 
GATE CHAMBER._._ ...... ·-· ... ·-·_ .... .719 ·D- 28 
ACCESS HOUSE, SHAFT AND ANCHOR BLOCK ....... 719 -0· 29 
DRAINS-PLAN AND SECTIONS ___________________ 7/9 - 0 - 33 
CONDUIT COVERINGS- DETAILS OF INSTALLATION ______ 719 - 0- 34 
STEEL OUTLET P/PE._ .. ____ ., ......... ..7/9·0·46 T050 
VENTILATION SYSTEM ......... ·-·.. . . -·. 719 • D- ,i 
RESERVOIR LEVEL GAGE P/PING.-···-··----·---719-D- 411 

CANAL OUTLET WORKS: 
CONTROL HOUSE AND ANCHOR BLOCK.·---·-····-7I9-D· 31 
STILLING BASIN _ __ ·- _________________ - - ___ 719 - D • 32 
WAVE SUPPRESSOR A ND PARSHALL FLUME ________ 7/9-D-54 TO ~7 

RIVER OUTLET WORKS' 
CONTROL HOUSE AND ANCHOR BLOCK ••• -·-·· •.... J/9· O· 30 

SPILLWAY: 
PLAN, PROFILE ANO SECTIONS ........ ...... _ ... 719· D· 2t 
STILLING BASIN_ ... _·······-·-·-··· ••.. _ .. 719-0· 24 

SERVICE RDAD-ALINEMENT ANO PROFILE 
STA. DtOO TO STA./3+-00, SHEET I OF 2----- _______ 719- 0- 52 
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'f. Steel pip;> 
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:r Insulation to be placed inside <f 
concrete forms and Onf:hored to concrete __ .1--Retaining wall ~ 
with 20d common nails----·-------• ._ .--Floor El 2889 oo--- Sta l7t4I 85 

k---Sta. 17+16. 52 {-,, 1
~, • , .. • / r-- · · . 

1-<--Sto. 17+01.52 , IO'-o'--------->+<--1~,,_ ___ _:_ ---/5-4-,-.7--------.:-:~ ,-Slape to dram 
~------------ ---15~0~----------------'T'------~-- : : . >t~ ... --- --1~ ,:~~~~-~~~; .:p_ l----------i 
: Reservoir. level i . : 
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' E , ---=____:e,._=~=- . 
i-<l ~.:'."'"-=--=-----r-t-;~;o~7e";,- ·: 
: ,,,.,,,..,,; - c!s : gage _________ .~· 
I :?'.,, / -.: ~ X -·--1,', .. ,/H----r-- ,......,.,".'.'.,..,.......- ----~~ ~:i. Gote control /). 

: • _ _,,,,..,4;., /- I f~~ cabinet------· 
I __ _,,-, ..l'.. I ·tt--------

.: /..,. _..---- -~-
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FIGURE NO. 4 
REPORT HYO 456 
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L.~-t----------~-------•-----~ 

PLAN OF ROOF 
ROOFING NOT SHOWN 

t<- - l-o' -->1 ,-rLimits of special compaction 

_,,..~--±:::.:J.::.:.1/\-n 2 891. 5 o 
,,,/~~ ·+ I 

I 
Motor generator set> 

~ t.~~-~-~-----?~n ! ----:---~-1 / .. ,;.-, ~;~i.. ,;- I 
I----+-<'---' [/, 287,7. 67·- '~~---+--~ 

---Pin 

_iH .~-./ 
SIEG. fl•(I S/EG,H•H 
STEEL HOIST ANOHOR 

Ar 

PLAN A-A 

1 ' ' ' ' '? 
SCALE OF FEET 

,. 
J 

~ 
i..--------7-8-------,,, L-24 x 24 Louvers, dampers 

FL> and embedded frames 
"'·--4'. Louver J not shown, see 

'""'O Dwg. 719-0-5I 

4-Ply bituminous built-up ><--------------- -,s·-o~ ______________ _ 
roofing with gravel surface--------- : ,. J--u3 -, 7-- ----- per ft,.. .. .. 1 

Gravel stop, embedded tubular frome and ,/)~:' <_£_. • .: ·. ~> ,/ : __ i 
formed drip not shown.see Dwg.40-0-4303--. f-- .. ·. ,4·. · · · ·~ ---1 

'-4~ ::. 1-4'' 1 

Sta.17+26.52---- !7'4 
6' Topsoil, seeded and mulched--, 

FJ-·>j,i:i 

I 
I 

"'F'3.J 
Zane® embankment--._ \ 

Limit of special compaction--._ \ ' 

El. 2895. 7i 
/ 

., 
_ J---L---11t~ ~ ,,t-s'x 6~8· Metal 

~~-Hl'lt:4,-~' door not shown, see 
, : Dwg, 40 -o - :S890 

__ _L__ 

1<---------- ,5' 4r --:----------------->+ ''-El.287.5.67 

ELEVATION C-C 

t<---- 11._ •-- ----- ---------221-8-----------.-,:-----=~----1 
.., i 1} per ft. 4 per ft. ,,~-t_JJ3__ 
L ~-~~ ... . .c1 . . . f r b' . : ·•· ·:if4'9~ -
,---, ·· 11 . .,._FJ I 4~ . / 

· · ,-----z' Insulation-------

1
. 

ff I -'llf' ,-El. 2::·5

4

:- -~~-------1-~:-~~------
FJ·...J:: ).... ,L ______ ,eL ___ -'---._ ' 

- ' 

. .,, ~--· 
) 

2' lnsulotionf 

\_ .. , .. _ -10" 

.-;1 I I 

:: ~.. : ,,rap stilling basin ,,2J:1-
... ·. ,~:-~:: P.I.Sta.l7t20.59~-, 1 , 
~ -~ _ [l.2888.37;_,,__ ·-- _r-24 

::: _ ...... , i - ....... z ....... 
SEO. F-F 

rRetoining wall 

,,,;:, 

- I I I .:, : J I walls, El. 2892.00 .J..:i ,;, 1··:«:F· ·. : ~--Sto. 17+01.s2 .r \ :11,) r,,eleose 
·,j, ·\'·-£.1· · · · : f ,.-E/. 2891.50 , p P g., 

,---s'...o'!. __ _ 
---s~o·---- ' ,-- - --,- --Reservoir level goge not shown, 

,,2,: I see Dwg. 719-0-45 
-·-~,:_J;.-24~.., .. · · •,. .;.. _ If .·.~.=?/1:··.·,:.·_.·,,o-· ·.-.\:· ·:···.·.·.~ 

-]" -' 
•o ~ 

I ' -..., ), 

-,,r-
( 
\ 
\Original ground surface 

Conduit 

SEOTION 8-8 

.,r 
(01 I 

:;/ ;;: 
..,_I ,..,I 
,-..1 .... 1 
-1 f',,..I 
til -1 
-1 til 
(/)I -1 

V>, 

...;, ... , 
~! 
"'' ii;, 

Limit of special ,.....--- I ~ 
compaction---------~···· T 

,/DP of fill, El. 2888. 5 --

•. '~.-- ···-,.1 ~ 

i I• + o • ' t< ------ //-0----------- --------- //-0------------>l 

SEOTION D-0 

surface 

gage piping 

SEOTION E-E 

NOTES 
For general concrete outline notes. see Dwg. 40-0-5530. 
FJ. F4 and U3 finishes ore indicated where required. 
E lectricol installation ond gate control equipment not shown. 
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CANAL OUTLET WORKS-STILLING BAS/N ____________ J/9-0-32 
VENTILATION SYSTEM ANO ORAINS ______________ ]l9-0 -,i 
STEEL OUTLET PIPE- 78' WYE BRANCH 
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Looking downstream. High pressure 
slide g~tes are in foreground. 

Wave suppressor, held in place with 
clamps to facilitate removal from model, 
helps to produce smooth water surface 
at ·meas1,1ring station downstream. 

MERRITT DAM CANAL OUTLET WORKS. 
THE 1:16 SCALE MODEL OF THE 

PRELIMINARY DESIGN . 

Figure 8 
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A. 1, 340 cfs--Two gates 100 percent open 

B. 850 cfs--One gate 100 percent open 

MERRITT DAM CANAL OUTLET WORKS· 
PRELIMINARY DESIGN--850 & 1,_;340 CFS--MAXIMUM RES~RVOIR 

1:16 SCALE MODEL 
~l:tj 
(I)· ... , 

'g~ 
:i;: 
~N 
t, 
,i=­
cn 
0) 



A. Two gates 38 percent open 
Froude number at Station 17+41. 85 = 11. 9 

B. One gate 72 percent open 
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A. Two gates 1.2 percent open 
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A. 1,340 cfs--Two gates 100 percent open 

B. 850 cfs--One gate 100 percent open 
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A. Two gates 38. percent open 
Froude number at Station 17+41. 85 = 11. 9 
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A. '.I'wo gates 6 percent open 
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A. 1, 340 cfs--Two gates--100 percent open 
Note the vortex immediately upstream from 
the wave suppressor. 

B. 850 cfs--One gate-:..100 percent open 
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A. Two gates 38 percent open 
Froude number at Sta. 17+41. 85 = 11. 9 

B. One gate 72 pe.rcent open 

Note: The scale in B applies to all four photos and to the photos in Figures 37 .J 
and 39. Air entrainment in the horizqntal upstream portion of the basin 
in "A" is estimated at 25 percent and in "B' _it is estimated at 33 percent. 
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A. Two gates 6 percent open 

B. One gate 12 percent op.en 
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FIGURE 41 
REPORT HVD. 456 

1oo"c.F.S., ONE GATE AT 12¾ 
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