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SubJect: Hydraulic model studies of Howard Prairie Dam Outlet Works-­
Talent Division--Rogue River Basin Project, Oregon 

Hydraulic model studies of the Howard Prairie Dam Outlet Works 
were undertaken to develop an adequate stilling basin and to make certain 
that the flow entered the concrete-lined delivery canal with a minimum 
of waves and surges. 

INTRODUCTION 

Howard Prairie Dam is an eartbfill structure located on 
Beaver Creek, Rogue River Basin, about 15 miles east of Ashland, Oregon 
(Figure 1). The dam embankment will be approximately 900 feet long at 
the crest and will rise about 88 feet above the creek bed. 

The principal hydraulic features are the spillway and outlet 
works. The spillway, located at the left dam abutment and designed for 
a maximum discharge of 1,600 second-feet, will have a low overfall crest 
with a chute about 525 feet in length and a stilling basin (Figure 2). 

The outlet works, designed for a maximum discharge of 100 
second-feet, is located near the right abutment. The outlet works 
includes an intake structure, a 3-foot-diameter concrete conduit from 
the intake to the gate chamber, a 2-foot 3-inch by 2-foot 3-inch 
emergency gate, a 30-inch-diameter steel pipe from the gate chamber to 
the control house, a 2-foot 3-inch by 2-foot 3-inch high pressure 
regulating gate, and the stilling basin (Figure 3). Flow from the 
outlet works stilling basin enters a concrete-lined canal that conveys 
irrigation water to nearby farmland. 

The model studies discussed herein were concerned with the 
portion of the outlet works downstream from the regulating gate. 
Specifically, the studies were made to investigate the distribution 
of flow from the gate, to test and develop an adequate stilling basin, 
and to determine if a wave suppressor was needed to minimize the waves 
and surges in the delivery canal. 
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Many ot the results obtained from the model studies ot Vega 
Dam Outlet Works 1/ were used in designing Boward Prairie Outlet Works 
because of the similarity between the two structures. However, the 
Froude number for Boward Prairie Outlet Works was higher than that tor 
Vega Outlet Works and also above the range of Froude numbers used in 
developing the stilling basin design criteria contained in Hydraulic 
Laboratory Report Bo. Byd-399.y 'l'heretore, the model studies also 
served to check and extend the criteria of Byd-399 so that it can be 
used in designing small outlet structures having Froude numbers between 
20 and 25. 

'1'BE MODEL 

The model, constructed to a geometrical scale ot 1:11.25, · 
included the control gate, chute, stilling basin, and about~ feet ot 
the lined deli very canal (Figure 1t.). The elbow and conduit upstream 
from the control gate, where no adverse flow problems were anticipated, 
were represented in the model by a 3-inch-diameter flexible hose leading 
froa a pressure tank, a circular-to-square transition, and a section of 
square conduit to which the control gate was attached. The chute, 
stilling basin, and delivery canal were constructed ot 3/lf.-inch plywood 
in an existing tail box with glass on one side to permit observation of 
the stilling action. 

Water to the model was measured with an orifice meter, and 
the presaure head at the gate was measured by piezometera located the 
equivalent of 2 feet 3 inches upstream from the gate. Proper tail water 
elevations were set in the model by means of an ad.Juatable gate. 

THE IIVESTIGATIOJI 

General 

Because the downward tilt of the slide gate, the slope of the 
chute floor, ·and the divergence of the training walls of Howard Prairie 
and Vega Oliltlet Works were identical, no detailed testing of the flow 
from the gate was made, and visual observations were used to assure no 
adverse flow distribution existed in the chute. The adequacy ot the 

1/Report Bo. Byd-418, Hydraulic lt>del Studies ot Vega Dam 
Outlet Works, Bureau of Reclamation, September 1956. 

g/Report Bo. Byd-399, "Progress Report II, Research Study on 
Stilling Basins, Energy Diasipators, and Associated Appurtenances," 
Bureau ot Reclamation, June 1955. 
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stilling basin was evaluated by observing the stilling action and by­
measuring the height of the waves in,the center of the delivery canal 
20 feet downstream from the structure. In this study, the height of 
waves was the difference in feet between the maximum crest and the­
minimum trough measured over a.prototype time period o:f' 2-1/2 minutes. 

To cover the complete range of' operating conditions, the model 
was operated at four discharges: 60-aecond-feet at normal reservoir 
elevation of 4495.06 and 100, 60, and 32.5 second-f'eet at the maximum 
reservoir elevation .:,f' 4533.1. Ga.te openings f'orthese discharges ranged 
f'rom 17 percent f'or 32.5 second-f'eet to 52 percent for 100 second-feet. 
The most critical operating condition for the stilling basin was 100 
second-feet at maximum reservoir elevation 4533.1. 

Preliminary Design 

'l'he model was initially constructed to represent the 
preliminary design (Figures 4A and 5). In general, the operation of' the 
stilling basin was fair f'or all discharges. The chute blocks were well 
covered and the jump was fairly stable (Figure 4B). However, surface 
waves and f'low surges were prevalent in the downstream canal. Waves in 
the canal measured 0.34 foot for the maximum discharge of' 100 second.­
feet. For discharges of 32.5 and 60 second-feet at normal reservoir 
elevation, the beginning of the jump submerged the downstream gate frame. 
Also, at the higher discharges, 60 to 100 second-feet, the gate frame 
was intermittently submerged, causing a surging action in the jump 
(Figure 4B). 

Studies to Prevent Gate Submergence 

It was desirable that the gate operate unsubmerged. to 
eliminate possibilities of low pressures in the downstream gate frame 

: and to reduce the amount of' surging in the stilling basin. The obvious 
~ans of preventing submergence was to either raise the gate or lower 
the canal water level sufficiently to permit the gate to operate freely 
at all discharges. However, the elevations of the outlet conduit and 
the canal were fixed. The gate could be raised slightly by changing 
the radius of' the bend upstream from the gate, but computations showed 
that a still higher elevation was needed to prevent submergence for all 
flows. 

The decision was made, therefore, to develop a curtain wall 
which would permit the gate flow to pass under the wall and which would 
prevent the tail water from returning to the gate frame. Several tests 
were made using curtain walls of varioua heights. . Results of these teJts 
showed that a curtain wall placed at Station 4+92.,50 (Figure 3) with a 
bottom elevation of 4465.75 prevented back.flow from the stilling basin 
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and provided an opening large enough to pass all gate flows without 
striking the wall. The top of the curtain wall was placed at elevation 
4470.50 to provide a 2-foot-high passage tor air between the curtain 
wal.J,. and the floor of the control house. 

Baffle Pier Studies 

The operation ot the preliminary basin (Figure 4B) indicated 
that the battle piers offered insufficient resistance to the incoming 
flow. The boil above the piers was negligible and the bullt of' the 
turbulent flow remained near the basin floor throughout the basin length. 
It appea:i-ed that a more stable Jump and better energy dissipation of' 
the incoming flow would be obtained if larger battle piers were installed 
in the basin. 

Because the piers were relatively high in terms of' d1, the 
2-f oot 9-inch height in the preliminary design was maintained, and 
changes were made in the width and number of piers to increase the 
resistance to the flow. Initial teats were made with round- and square­
faced piers, 11 and 15 inches wide, placed 10 feet downstream from the 
chute blocks. -

It is i11teresting to note that the shape of the pier face 
greatly inf'luenced the effectiveness of the battle piers in resisting 
the high velocity flow (Figure. 6). The 11-inch-wide square-faced piers 
ottered more resistance to the flow than the round-faced piers, as 
evidenced by the flatter slope of the Jump surface and the lack of' 
turbulence near the baain floor at the downstream end of the stilling 
basin (Figure 6A). The difference in operation between round- and 
square-faced piers was even more pronounced when piers 15 inches wide 
were placed in the model (Figure 6B). Wave height& measured at a 
discharge of 100 second-feet with the 11-inch-wide piers installed were 
0.34 foot for the round-faced piers and 0.28 foot for the square-faced 
piers. Wave heights for the 15-inch-wide round- and square-faced piers 
were 0.15 and 0.11 foot, respectively. 

Because the maximum incoming ;tlow velocity would be about 
60 feet per second, it was desirable to use piers with a rounded 
upstream face to minimize the possibilities of cavitation pressure& 
·along the pier boundaries. Therefore, subsequent studies were made 
using round-faced piers, 2 feet 9 inches in height. 

The stilling basin performance with the 15-inch-wide piers 
installed was satisfactory and acceptable (Figure 6B). A good stable 
Jump formed in the basin, and waves 0.15 foot high were measured in the 
downstream canal. It was found necessary to install two rows of baffle 
piers 11 inches wide to form a satisfactory Jump. Tests made with 3 
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piers placed 7 feet 6 inches and 2 piers placed 12 feet downstream from 
the chute blocks showed that the upstream row offered too much resistance 
to the flow and caused a large boil to form above the baffle piers. 
Waves •asured in the canal with this arrange•nt were 0.10 to 0.14 
foot high, or slightly lower than those _observed with 1 raw ot 15-inch­
wide piers. 

Tests were also :made with the 2 raws of 11-inch-wide battle 
piers interchanged, that is, with 2 piers 111 the upstream raw and 3 
piers 1,n the downstream raw (Figure 7A). The stilling basin performa.nee 
was very good vi th this arrangement (Figure 7B). The jump was stable, 
and the turbulence was well distributed in the stilling basin. Waves 
measured in the canal varied from 0.10 to·0.14 foot in height for 
discharges from 32.5 to 100 second-feet. 

From the above tests, it appeared that the stilling basin 
performance was very similar when ei tber two 15-inch-wide battles or 
five ll-inch-wide baffles were installed in the basin. However, the 
wave heights were slightly lower,~ slightly better distribution of 
the turbulence was obtained with the five piers. Therefore, it is 
recOD1111ended that 5 piers, 11 inches Wide, be placed in 2 raws in the 
basin (Figure 7A). 

Wave Suppressor Studiea 

To further reduce the wave heights in the can.al, teats were 
mde vi th a wave suppressor installed at the downstream end of the 
basin (Figure 5). Small boils and bubbles of air appeared downstream 
from the suppressor at the higher flows, indicating that the suppressor 
should not be placed in a turbulent part of the · Jump. Even so, the 
height of the waves in the canal was reduced to 0.07 foot.for a 
discharge of 100 second-feet. 

The wave suppressor was moved downstream into the basin exit 
tr~ition with the bottom surface of the suppressor parallel to and 
5.Jil, feet above the sloping floor of the transition (Figure 3). The 
wave heights were reduced to 0.05 foot for the maximum discharge of 
100 second-feet and to 0.03 and 0.02 foot for discharges of 60 and 32.5 
second-feet. The Jump turbulence was confined to the· stilling basin · 
aud only at maximum flaw did air bubbles pass under the suppressor. 

Without the wave suppressor, the waves in the canal were 
comparatively small (maxillllllll of O. llt- toot in height) • The concrete­
lined canal was designed with 6 inches of treeboard, which appeared 
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ample to confine the waves in the lined portion ot the canal. The need 
tor a wave suppressor was therefore questionable. However, a bridge 
across the stilling basin was needed to provide access to a parking 
area at the lett ot the structure. ·Because the wave suppressor could 
be combined.with the bridge at very little additional.coat, the wave 
suppressor was included. 

The operation ot the recOD1111ended deaign for discharges at 
100, 60, and 32.5 aecond-teet is shown in Figure• 8 and 9. A recapitu­
lation ot the wave height• measured with the various battle pier 
arrangeanta and waYe suppressor• is shown in the following table. 
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RECAPITULATIOB OF WAVE BEIGR!'S 

Height of waves · 
Discharge: . . 

and 60 60 32.5 100 
res el: . . 

Baffle : • . . . 
pier 4495.1 4533.1 4533.1 : 4533.1 
arrangement . . 
Preliminary 
2 rd-faced, ll" piers: . 0.34 . 

10' from chute . • . • 
2 sq-faced, 11" piers: . .28 • 

10' from chute : . : • 
2 rd-faced, 15" piers: : . .15 . 

10' from chute . . . . . • 
2 sq-faced, 15" piers: .11 

10' from chute : . . 
3rd-faced, 11" piers: . 0.10 .14 . 

at 7' 6" and two : 
11" piers at 12' . . . . 

2 rd-faced, 11" piers: 0.10 . .14 0.10 .14 • 
at 7' 6" and three 
11" piers at 12' . . 

Same as above but . : . .07 . . 
with wave suppres- : 
sor in basin 

Same as above but . .03 .03 .02 .05 . 
with wave suppres-
sor in transition : : 
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i i 

· ,-4'-o" ,-4'-o" ; ,-4'-o" ': ,4'- : :' ,·2'3"x 2'-3' H.P reg. gate. 
--->-t •\-<-----35 1-3------>-i i';<-----35'-Jl!.-i-----~tt<----JS'-3!! _____ ; ->-<ti-<----33 '!.. ____ -7 ~-6'-0" ! : . 
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SECTION E-E 

Sta. I+ 14.25 ~ : 
End riprap r-- --.I 
protection j 

'- -2' Riprap over 12• 
bedding-side 
slopes only. 
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Invert n 4470.00'>.:~ 
Sta. 2+91.25 ; : 

i...Jlnvert El. 4468.75 
: , Sta. 3 • 08.75 

',.__(}--fJetail X 

PROFILE OF OUTLET WORKS 

···-Pipe supports - far spacing, \ 
see Dwg. 415-0-65 

Place embankment at , 
I ' 12,1 slope around manhole-' 

,-----Ventilation duct 6" 0. D. •20 gage. 

Vanes f;om 6 at~ : ~ ~ i \_ {; , _ ~;,(6'6'k . .\ : \ · .'/-·Concrete pay/me 
---llt;\'11-+--tl--- Sta. 3 08. 75 t~l-~ . .. I .. - . . . - -e, -.· · .. -~ , . · ~- ,, 

-Fa;tpi:;a ;;;~::~;~;:;;j~}f; €if- : r: -Ji \dt>:, i;~;~;;n:qft~~l~7"ed 

30' I.D. steel pipe------- · :<:-i_:J:.: 'R.:· ,"·. _ _, · -,2,,,... · each 35-3_ section 
• +: e:,;-:i ::;-:-.-",_,.-:.-·.er. ,.:·:. _! I (see detail) 

Location of 6 rubber ______ · · · ·,; · · ,' ,,_ , ,\ I ,, . 
waterstop at Joints---- J Slape 8 lft- _,:., !,:) ··---~-1----·i Preformed bituminous 

'· For details af , 
this closure ·--sta. 4 • 92. 50 
section see 415-0-113 

SECTION 

l.' Preformed bituminous -->i ,5"t-<-

• joint, filler.--------- •• _ J!fT 
Closure section-. k ...... 4'-o"--+.-----8'-o"------~.~ ~ 

I. 1\. .] · · · · · · · · · · · ... o __ :.-: •• _)'. 

DETAIL X · ff 11 ,,- L lj_ J joint filler at cutoff UPSTREAM CONDUIT Outline of cuta co ar-----~---. _,------ ----- collar. 

UPSTREAM CONDUIT TYPICAL REINFORCEMENT DOWNSTREAM CONDUIT DOWNSTREAM CONDUIT 
TYPICAL REINFORCEMENT 

F-F 

z 

FIGURE 3 
REPORT HYD - 436 

1,..---li 4" SP dram with open joint 
~ 

-Continuous lean , _, , ! h : 
concrete pad·-----··· ->i 6"~c.'."-t 4" SP dram 

z with open Jts 
DETAIL Y 

€ Pier---- ' 

~

Far detatls af 
' contact surface,, 

see Dwg. ' 
415-0-65. 

I . 

SECTION G-G 

~ 4540 ... Mox. WS. Et.4533.t·''.\ <( --> 4530 

"' I J _, 
w 4520 

)" "' ~ 4510 

Out/et works discharge 
- for Max. !late open_·_ 

V mg of 14.-------·· ), 
er: 
::l 4500 

LL---"' 
ffi 4490 ... V 

-
, -Diversion discharge 

-- --
i-<( 

3: 4480 ; I I t-r er: ---0 4470 
> I 

I 

er: 
~ 4460 

"' 0 
345678910 

DISCHARGE IN TENS OF G.F. S. 
12 13 

er: 

DISCHARGE CURVE 

NOTES 
Design based an concrete af 3000 lbs. per square inch 

compressive strength at 28 days. 
Chamfer exposed earners j", 
Concrete finishes ' Exposed surfaces F2 and U2, 

surfaces covered by fill Fl and UI. 
Apply twa coats of sealing compound ta one side af 

contraction Joints. 
Closure sections ta be placed at least 10 days after 

adjacent sections and at as low a temperature as 
practicable. 
~ Denotes second stage concrete. 
All drains with open joints to be perforated pipe. 
Electrical conduits and apparatus, metal ladders, gratings, 

gate controls and piping, reservoir level gage, and 
various other metal work not shown. 
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A. The Model 

B. Discharge = 100 s~cond-feet 

HOWARD PRAIRIE DAM OUTLET WORKS 
Preliminary Design 
1:11. 25 Scale Model 

Figure 4 
Report Hyd-43 a· 

Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng

Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng



.W" .D:7. $'Lee/ p,),e; 
-- -- '----

- -~ _i___ 

,St'o~ p,wK/,-.r /o ;';:.,Jt' ,\: 
O,Pe.'1,/15' ,to /4"', p 

'/ ~ 
n ,,..,,,, J /~ 

/ 2'r I 

t - 'Ir~, --rm--- - f-, ,' I ill, .t<.J"',,-?-J"' ;,.,,p.,,, 
- - __. r t-- - Wl;;) ~ 7: 

_ _;1·8. ,;147,r.,'t' 

-------, ' 1-------------
f-- - - - - l I --------------' I -r- ,?''-t7'- ,J I 1 - cJu//,-n, /'$Ir fflllY~ • -

I.,, t .FUffer'4'5Y't,r--.,;,' ,..,,..:,...,,, : 

, - -' ,._Af"'!K -5,f,..~,&?f 
~ - I - , C'-/ .?<,r-j-:::- , - - - _; '~,, ,,-c1.n.~o,;- --- ,-E1.-UV.6'cr ,.._ 

- '1 ~ • - -,!'#" - ,..,Br-- I , '7,; 
'.$"P,,-b/,Y >fV~ .,'. : I f :,. 'y ·· -. 1-l'f -
.,.,,,,.~- ')' ;Y,O'(t I ?!<>' , ::;,.., -...,, y,,_ 1/ / 

~•or. I " • - • _, ', , · / 
!1-'IJ"/?-rl, ,>..' ,r •. ,~:--:1- I _r_'-V.~5'9 

,, - Seo. 4, P24J 

-~'·- Ju.-t,058\1',1 ,,/''/ 
Sia. ~h:'9- -?". ~ f"tl'l'd''j;_ - , f • ,':0:---1' - . :. : • 8/,J:,Lhr,I avr-n- 9 .. ' '-s, -~ I / ,-, ', - ~ ..,_ 

,, - • I --,: -Z_!.'7_" t'09"---~~~' '' 1..- , I ,f:/ 

.. 
A '--

-." 
~

I ,-8. -#6'2:J.2 ,,., : I I 

/ - - ___ __ _J_ -: - '---

.f'L1>. 5"'72.-IJ" 
I 

SECTl&IV AA 

·8;:;/:,,;; u~a,,,, ::::~/1-
: ,F,1-n,,,,n /rn,ncr Pn' ,,i;b?,rk>r/ 
1 to Jq~ Pa/77 ou/,i,t' w,,,,ts. 

• .f,ta. 4,g.z:45 

-·~ ' ,.__~- -

2".l"'--,.., 
-A 

~-?'-8/' 

~1 

,,,{Sia --hlif.51 

~ j t- -/Cl/" ,r ,~,. -- ----

~ --Jr 'B4K.?.ff? ~- r1I -l--;1r 

;:'.:::::0 1 '- -1r 

.,,,, T'-½,_i___J_ -f__ 
u=:=i--'- '-·//" :=er-- -ffe;:,t,cal av-n,n-

--1--~-~----_-_ .. ,__' ~-9"" 

I .., 
-~, 1-~-

L~ ~ --- -/C'-Cl"-- -
1-- -----

SEC 77t?/V B-8 

I I ,_J_r_ 
I I ~J 
I I 

: I -'J-, ___ I 
I _,-.-

~;-:--=-=-=----= = =;. j --
ll. ,,.,~?./It'--.:;,:. - - - $'-t1"-- - - -'+ - 4~(?"-

_-S'h $',,H,-!J 

- ~ 

I 
I 

~ 
I. 

J'6!(1• -

J 

1
,,. f/6ye 1,·p,opressor- -Ii" reyu/r.rd. 

I 

,I. 
Symm. aiXv.l t, 

;, 

- _, 
I-<- -.{'/a. f.?11.U 

_ __,/ 

/ 

---·----- -

{·1 1 

I 
I 

,,,fl. .,.;c,?£,:?C 

-~af~/5' 

--,B 

' 

FIGURE S 
REPORT _HYO • 436 

i/J:1--i 
,-8.4,;t;,7.fd s,a~g :-~-

I 

T---
' ,, 

.\.-.. 
~ 

4471..f"Cl 

~ 
~ 44 7Cl,5.7 1---+--+----,.---+-

~ 
"' t;_j 

~ ~ 
~ 
:::! 
~ 

446''?-5t7 ' 
I 

~-~;--
I 
I 
I -

I 

I 
-- --- +-----+---- _J. __ 

! 

C l~ ~+I : . -,gr,( i I J ] I 

#,?.,C I ; I i ~~LL 
0 m W ~ # ~ M W ~ ~ ~ 

0/S'CHA/it;E--C:r.S'. 

1 
I 
~ ~ 

~B-#6?£/-, .. 
__J A 

~ 

"' 
/ 

~ 
I 

,-Q4_5',,¢5/4' 

l ,.t,1 

r~·· l 
NOTES 

CJ,P6nll'1ns, er/Lena /br ,nod,/ rev&_: 
,----o;rcn,;,,..,.,,,f,/.'~J Care 4'M/lmg--,: ,,,,,., -i-J-hl~-~--W-,~jj~_ -,,~--~--•-,--jil 

Lo/a/ i!rar,r/ 
---- "i'iF --- - - - - -ff.-,!- -j-,. 9 

/00- -- SI. 9 ---
J'i'.?~ ---- /!; 0 

t,(J J'/.f Hm, --·- , 

UNITIID STATU 
DEPARTMENT OP' THIE INTERIOR 

BIHIIP.U OP llacLAMATION 

/itl&t/E l?/YE/i' PAS'W ~./ECT-tJRE~ 
TALENT P/1,//S'IP/V 

DRAWN../;},{H(_ .. 

TRACIID •.•.. 

CHKCKDL 

flOWARtJ PRAIRIE /?AM 
01/TLET WQR~ 

ST/I.LIN& .B;fS/IV 

SU9ltlrTT•D 

RKOMMKNDIID.... . ............................................... ···• 

A.PPIIOYIED •.. 

4/S"-PO-

Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng

Sam Peng
Sticky Note
None set by Sam Peng

Sam Peng
Sticky Note
MigrationNone set by Sam Peng

Sam Peng
Sticky Note
Unmarked set by Sam Peng



Figure 6 
Report Hyd-436 

Round-faced piers Square-faced piers 

A. Two baffle piers, '11 inches wide, placed 10 feet downstream from 
chute blocks. 

Round-faced piers Square-faced piers 

B. Two baffle piers, 15 inches wide, placed 10 feet downstream from 
chute blocks. 

HOWARD PRAIRIE DAM OUTLET WORKS 
Baffle Pier Studies 

Discharge = 100 second-feet. Res. El. = 4533.1 
1:11.25 Scale Model 
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A. Recommended Basin 

B. Discharge = 100 cfs, Res. El. :a: 4533.1 

HOWARD PRAIRIE DAM OUTLET WORKS 
Recommended Basin 

Without Wave Suppressor 
1:11.25 Scale Model 

Figure 7 
Report Hyd-436 
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Wave Suppressor Installation 

Discharge = 100 cfs. Res. El. = 4533.1 

HOWARD PRAIRIE DAM OUTLET WORKS 
Recommended Basin With 

Wave Suppressor in Outlet Transition 
1:11.25 Scale Model 

Figure 8 
Report Hyd-436
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Discharge = 60 cfs, Res. El. = 4533.1 

Discharge = 60 ds, Res. El. = 4495.0 

Discharge = 32.5 cfs, Res. El. = 4533.1 

HOWARD PRAIRIE DAM OUTLET WORKS 
Operation of Recommendetl Basin With 
Wave Suppressor in Outlet Transition 

1 : 11.25 Scale Mode 1 

Figure 9 
Report Hyd-43
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