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ABSTRACT

Hydraulic models of the two spillways for Swift Dam in Montana
mdlcated that the general concept of modification to the side chan-
...nel spillway and preliminary design of the emergency splllway
“were satlsfac*ory Swift DPam),’ formerly known as Birch Creek
Dam, an earthfill structure built in 1914 and destroyed by the
spring floods of 1964, will be replaced by a thin-arch concrete
‘dam, ‘and the existing channel spillway discharging into a gully
"leadlng to Birch Creek downstream from the dam will be re-
- ~habilitated. An overflow emergency spillway will be incorpor- |
. .ated in.the.arch dam. Tests showed: /(1) Shortening the pre- .
~ liminary channel spillway about 125 feet provided better flow -
- -conditions with only a smadll reduction in capacii;.. (2) Dike abut-
ment on left side of channel spillway should be paved to.prevent
. _erosion. '(3) Flow from channel spillway discharged down the .
:hillside into an eroded gully to the river channel satxsfactorlly _
(4} The emergency spillway was lengthened about ‘5 percent to
‘-increase its capacity. (5) 7 et leaving the emergency spillway
. flip bucket ‘was very compact and its trajectory showed it would-
. land well: away from- the -structure. / Water surface profiles at =
. design flow were used to fix channel lining heights. The coef-
. ficient of d1scharge for Swift Dam was estimated to be 4..00 at.
. design 'head. ~This was-determined by calibrating the model. and"
..comparing its" crest shape w1th that of the Angostura and Anchor
Dam sp111ways :

SO DESCRIPTORS-— splllway crests/ hydrauhc structures/ dikes/
" research and development/ arch dams / chutes/ hydraulic models/
- hydraulic.similitude/ laboratory tests/ erosion/ drawdown/
*discharge measurement/ *discharge coefficients/ submergence/
stream channels /:spillivays/ hydraulics /- des1gn/ f11p buckets /
- water surface profiles/ disturbances - .
" IDENTIFIERS-- *side: channel sp:.llways/ Er\vlft Da.m Mont/ Monta.na/ L
i *emergency spillways/: des1gnr.uod1f1cat10ns/ Pondera Cnty. Cnl &
S Resvr Co/ crest shapes L o ,
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-The studles Were conducted to ald in the development of the hydrau— L

lic/designs iof: proposed modifications to the existing: 31de channel
pﬂ.lway-and of: the new'arch dam emergency sp111way T

The gen ‘ a".c ncept of the mod1f1cat1on to the 's1de cha.rmel sp111-
3 ‘de51g'n of the arch.dam emergency splllway

je ,
‘and;itsitrajectory.indicatéd it would'land:
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INTRODUCTION

- .Sw1ft Dam, also known as the B1rch Creek Dam, was. or1g1nally bu11t
2 *in 1914, "The dam was destroyéd by floods during the spring of 1964.
" “The original was:a 160-foot-high, 465-foot-long, earthfill dam-owned
and operated by Pondera: County Canal and Reservoir Company it

"ﬁ;-.was located on Birch Creek, -in northern Montana, about 90 miles .

‘northwest of .Great ‘Falls (Flgure 1).. Federal emergency relief. fund's" :

'T --are being.usedto: replace the: dam and to: 1mprove other fac111t1es at
Z__‘_.,.:the reservo1r site. SRR S .

'__'"The reconstructmn program mcludes construct1on of a th1n arch con- o

.'._""-f{crete dam to:replace the earthfill structure -andthe: rehakilitation of the L o
- -existing channel: sp111way (Figure 2). An overflow emergency spillway -
will be‘incorporated in‘the arch dam (Figure 3).. Two 4~ by 4-foot out- .. -

let -conduits each-having ‘a:capacity of 1;300:cfs {cubic feet per: second)
w1ll be constructed through the lower central part of the daxn :

The new am is a 350~foot-rad1us th1n-arch double curvature structure _
pproxzmately 205 feet high and:560 feet long at the crest. “The emerf_ oo

:spillway:is 210 feet long, measured along the axis of the dam..
f the: emergency spillwayis ot elevation 4886, 5 feet’ ‘below .’
servmr water surface, elevat1on 4892 (F1gure 4) 'I‘he

_ '“j dlscharges intoa gully lead1ng to B1rch Creek
;the dam The. e:ustmg spillway.is to! be widened,

: s.;shown 1n Fl.gures 7 and 8 The length e




. THE MODELS
!."The 1: 42 scale model was used to. study the modﬁ1cat1ons to the channel
_tsp1llway (Figure 9). ‘ .

- The head- box was-lined w1th sheet metal and. contalned the channel spill- -
.. way,.a representative portion of the reservoir topography from.eleva- .. . ... -
“tion: 4_840 to elevation 4910, and part of an:existing earth dike to the left
‘of the spillway. Entering flow was stilled with a rock baffle to provide
.. . asmooth reservoir water. surface. - A point.gage placed. approxlmately
~,.. 100, feet. upstream of the existing channel spillway was used to measure
.- the reservoir water surface elevation. A .connecting section between -
... ‘the head:box and the tail box contained the spillway chute and a.sub-
" stantial part of the hillside topography (elevation 4790 to elevation 486 0)
. -on-which'the: chute d1scharges A sheet-metal~lined tail box contained
- a-sufficient portion of the river channel topography (elevation 4715 to
* elevation 4790) to simulate . downstream flow conditions, The tailwater -
‘elevation‘in the main river channel downstream from ‘the dam was con-
'--ztrolled by an: ad]ustable tatlgate and measured by a staff gage. -

_The model topography was’ molded of concrete mortar placed on expanded =
- metal lath-which:had’ been nailed over wooden templates. shaped tothe -
' ground surfacé.contours. . The channel:spillway and chute were formed::
... of:concrete mortar screeded to . plywood. templates "Proper invert. slopes
* . were maintained by screeding the concrete to sheet metaltemplates. ‘
. Water -was furnished to the: model from the main laboratory supply" sys- =
' tem, and the flow rate was measured by e1ther a 4~ or. 6 mch volu:met- o
-r1cally cahbrated Venturl meter - . B :

"if'f'The sectlonal model of the arch dam emergency splllway (Flgure 10) _
e -was a 1:18:scale; reproductmn of-a 27-foot-long section of ‘the left. s1de }
1~ of the: splllway and’ mcluded ‘the left . approach wing wall.” The. sectlon
‘was: placed in.a.33-inch- -wide flume’ havmg a glass wall at'the- crest
.+ 'section. ' Axis of the spillway crest-was .constructed in'a. stralght l_me S
. “normal to'the .sides.of the flume rather than as. a. segment 6f.a 350%foot-" .
* . radius-arcas'in:.the prototype (Flgure 4).  This;slight discrepancyin ~= . .
g;the representatlon of the prototype 15 con51dered neghglble for the pur—-.-'-
pose of. the model study 5 E A gy




- gide and of flow in the channel and on the hillside downstream from

: the channel. Tests on the emergency spillway were also concerned

- ‘with approach flow and with the appearance and tra_‘;e ctory of the jet.
leaving the flip bucket. :

e -Pre]_unma_ry De51gn Channel Spillway

'Flow . characterlstlcs in the channel, —-In general ‘the flow condi- =~
~tions were satisiactory especially for flows of less than 14,000 cfs:
.above which the crest submerged. For a discharge of 25, 000 cfs-
the flow was fairly smooth and well distributed in the upstream
“part of the channel. However, 'disturbances formed along the right
. wall at a proposed cutoff or ‘deflector wall near Station 10+00 and
o at about Station 11+40, where a typical cross wave pattern developed
:as.a result of the curved wall alinement, Figure 11. On the left s1de. o
- of the spillway near the earth dike, at approximately Station 13+00 j
sw the ground surface ‘was slightly" hlgher than the crest. The flow =
 “velocity in this region increased and created a drawdown in the
" water surface, J’E‘lgure 12A. At maximum discharge the resulting
- turbulence and‘cross waves caused. overtoppmg of the channel walls
- downstream from the d1ke ‘ =

L .'_,?Flow characterlstlcs downstream from the s Jy.llway channel. -~The
. ilow discharged from the splllway chute at elevation 4867 onto the
""--‘_:h11151de leading to-an exisling gully, Figure 12B. The flow onthe
. ~hillside ‘was. partlally deflected by an existing hump in the . ground :
.- -surface at the right of the chute.centerline. ' The main part.of the '
-discharge followed the natural: slope of the hillside to the eroded o
~‘gully leading to the river channel. The portion of the flow that was -
_jji:deﬂected to the r1ght of the hump followed a milder slope to the '
.o -river channel and _]omed the main ﬂow at the downstream end of
L ;'.‘-;the gully : B _ :

On. reachlng the foot of the h11151de the ﬂow crossed the gully
¢ - and climbed the:opposite bank to elevation 4800 approxn’nately _
+. .50 fe'et .above the bottom of the gully. A’ relatlvely quiet pool -
- “‘formed-in'the gully to ‘the left of the impact area. To the right
.of the: 1mpact area the flow moved rapidly down the steep gully
;to th elatlvely W1de, flat chaunel of Blrch Creek o

;‘Dlscharge capac1ty ---The sp111way dlscharge capacnty was ap-”' B 3
proximately 22,800 cfs at maximum reservoir water surface eleva- o
tion 4892, ‘Figure:13. ThlS was about 2 200 cfs less than the pre- -
:hmmary des1gn est'mate : R . e

Modlflcatlons to the.Prehmmary Desrg:g

; rawdown control ..7.'_..Pre11m1nary stud1es 1nd1cated that a vertlcalr'. A
imng:-wall at:the 1ke abutment near the splllway chan.nel would- R




Cos

.smooth the' flow ‘reduce the drawdown of the ﬂow entermg the sp111- .

‘way, and eliminate the possﬂnhty of erosmn along the upstream

S '~face of the embankment

' ’Several types of tralnmg wall conflguratlons were tested, F1gure 14,
It was determined that a long wall. approxlmately parallel to the

embankment with a curved-approach, as shownin Figure 14B, Wae L e

 effective. in improving the flow conditions. Best results were ob-
‘tained for walls 35 and 28 feet long. A 6-foot drop.in water sur-

o - face, 'however, was observed throughout the length of each of the
- walls, ‘Because of this drawdown ‘it was deelded not to use a
o -trammg wall : : '

"was to.increase the he1ght of the left wall of the channel so-that its

top sloped gradually from elevation 4895 at:Station 13+56 near the .

" dike to elévation 4883. 4 at Station 12+85. The ‘purpose: of this mod.l- o

. fication was to move the high-velocity flow away-from the dike’ abut- '
© " ment, However, ‘this modification increased the drawdown of the
" " flow:along the left wall and reduced the dlscharge capat:lty of- the
L -;sp111wa.y ' o N B
- ;Sp111way channel —-F1e1d 1nspect10n had 1nd1cated that rehablh- :
~ Tation of the upstream end of’the existing spillway would be dif-

. ficult, so it was decided to build a new section of crest across -

. “the channel a short distance.from the existing crest and to elim- -
"‘inate the proposed cutoff:wall, Figure 9. Tests-were runto: . -
‘. determine the optimum length and: arrangement of spillway crest

/that would prov1de adequate dlscharge capamty and acceptable
B :_‘jflow condltlons S . S :

A crest sectlon was. 1nsta11ed across the upstream end of the
channel, :shortening the spillway:channel: apprommately 100 feet

. . “This modification reduced the discharge capacity by about - i

i1, 000 ¢fs: from that'of the preliminary design. Moving the new
-j_:f.icrest seot:.on downstream another 25 feet reduced the discharge .
oy __:capaclty'an additional 300 ‘efs. ‘In-view of the reduced -discharge -

f no further shortenmg of the channel was attempted P

: new crest sect1on mstalled across the sp:.llway channel
“‘the.adverse flow: conditionicaused: by the .channel curvature: at
"Statlon 11+40 ‘was. ehmmated Flgure 1'?A For low flows,

when’ the crest: started::rt i ubmerge,_ @:thls adverse flow conchtlcn
ceased. Tests showed thatthe crest started to. submerge when "
the reservo1r ‘elevation reached 4889, 5 feet: (H:-;‘ feet); the ‘cres i
was ‘fully submerged at:reservoir elevation 4891 SHAES




Recommended Desrgn of the Channel Splllway

" -'Flow characterlstlcs and descr1pt10n --The recommended c¢hannel
‘spillway was similar to the second modification in which the chan-
. nel length was reduced approximately 125 feet by installation of =~
-“--'a new ecrest-section across the upstream end of the channel, - The*
upstream :portion of the new crest section ‘was divided into three
short:-¢hords of a circular arc: having a center angle of 90°.and a
+  radius of 23:feet:measured from the crestline, and a straight sec- -
- - tion-that angled downstream: to the right, F1gure 7. The right wall.
. .of the 'channel will ‘be lined with concrete throughout its length, - .
-and- the upstream slope of thie dike abutment near the channel w111
“be: paved to- protect the dlke from erosmn, F1gures 7 and 8. -

- 'A b011 formed at the toe of the upstream portlon of the crest at
s ',low flows, Figure 15. However, the boil 'was near the center of
" the channel and the flow ‘distribution in the downstream portion .
-of the :channel was: symmetrical. For.larger discharges, high-
. velocity flow‘and some drawdown still occurred near the'dike - .
*.-abutment, (Figuresi16 and 17). However,’ the p0651b111ty of ero-' .
.sion: 1s e11m1nated by the paved area. L , N '

B -*.,"Water surface prof11es along the rlght and left trammg walls of i
“the .channel were obtained to determine the. height to which the con-
".crete lining should be extended, Figure 18. The profiles were re~

i f,corded for the maximum €levation to: which the water surface fluc- i
LT _tuates and are for. a dlscharge sllghtly in excess of the. max1mum
‘ '-__"'__'flow R \i : ‘ S ‘ !
e The rlght wa11 11n1ng w111 be overtopped occasmna.llj,r However
+:the-@mbankment . ‘supporting the right wall lining extends much S
“higher:than the hmng in the v101n1ty of ‘the overtoppmg as shown SUTRE
“in F1gures 7 and 8 and’ therefore is’ sat1sfactory : : '

;_‘.;‘The appearance of the flow on the h11151de (F1gures 15 16 and 17)
Lo Was! improved: when the large hump inthe. r1ght side. o" the flow N
“path .was removed :However, ‘removal of- the hump'is not- neces— R
sary for. sat1sfactory flow cond1t10ns and was not recoxnmended
; for the._' rotot}rpe : ol R T g i




:"-_:r:':'m the second mod1f1cat1on and is due to the shghtly dJ:t'ferent loca-
tion of the crest section across the existing channel and to the draw- '
_'down created by the paved area on the dlke abutment

Ry

ARCH DAM ENIERGENCY SPILLWAY

=

fz_Smce the splllway was located near the center of ‘the . arch dam, the. flow

" -approaching the: splllway was assumed to be satisfactory. Only minor.

* disturbances in the flow.was observed; .at the left-approachwall, Fig~

:"".'.,:ure 19 so no cha.ngee in the approach walls ‘were recommended

3 'The Jet 1eav1ng the f11p bucket was very compact and the tra;jectory :
‘indicated that the jet would impinge well downstream from the base of

" the dam, Figure 19B.  No cha.nges 1n the prehmmary de51gn of the
> .,‘::fhp bucket ‘Were recommended :

& .'fLI.n1t1a11y the length of the arch dam emergency splllway was 200 feet

= “as'measured along the axis of the arch dam. However, due to:the -
" reduced capacity of the recommended ‘channel spillway, the length- "
.. ‘of 'the arch dam. emergency spillway was increased-to 210 feet: meas- -

“':-.‘.j‘%ured along the axis of the .dam ‘or-to 212 40. feet measured along the e |

R ~axis of the sp111way crest RN

| “""E::'."-The dlscharge capac1ty of the sp111way was’ determmed from a. stralght S

" 27-foot-long (prototype) sectional model. - The reservoir elevations.

were measured at a point 85 feet: upstream from ‘the crest. ~For res- -
rvoir elevatlon 48 92 (6 feet above ‘the crest): the spillway: capaclty Was--'“'

4,000, Figure: 20, "This flow. results in.a. d1scharge coefficient of - .
4, 48; however “the: head used:in’ computmg the .coefficient: did” not in-:

i "elude veloclty head. ‘Dye: streamers inthe model reservoir-area in- - g
- dicated that the flow currents were concentrated near the surface and g

'r_r._extended only shghtly below crest e1evat1on A veloclty head based
- h

___ﬂow areathat was: smaller than the, actual flow area. Thls mter- -7 e
etation:of the: velocz.ty head: provxdes a dlscharge coeff1c1ent of 3. 90 S
:design: re_eervmr e_levatlon, Flgure 20 I 1s therefore, estlmated




t Dam: shdui be_ jpproxzmately 4 00 at_des:.gn head
Th1 h : a,s'es"tlmated'fro ‘the"

rCha.nnel spillway:capacity
(a] proximate)
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Figure 6
Report Hyd-548

B. Looking downstream
from end of spillway
into eroded gully.

1

C. Looking upstream.
Spillway flow is from
the left.

. SWIFT DAM

Existing Channel Spillway and Gully
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Figure 9
Report Hyd-548

P1054-D-5095 1

SWIFT DAM SPILLWAYS

1:42 Scale Model
Channel Spillway Model




Tigure 10
Report Hyd-548

A

y TArS.
%

0074
|

e
; TGt

D-5097 5
B, Side view, showing flip bucket,

SWIFT DAM SPILLWAYS

1:18 Scale Medel
Sectional Model of the Arch Dam Emergency Spillway




Figure 11
Report Hyd-548

!
\\
\

Upstream end of spillway.

P1054-D-50950

B. Flow: at the cutoff wall,

SWIFT DAM SPILLWAYS

1:42 Scale Model
Flow in Preliminary Channel Spillway--235, 000 cfs




Figure 12
Report Hyd-548

A. Drawdown at left side
dike abutment.

B. Flow down hillside into pully.

SWIFT DAM SPILLWAYS

1:42 Scale Model
Flow in Preliminary Channel Spillway=--25, 000 cfs




mmmmm<o=a WATER
m_.m<b._,_oz.

a

RECOMMENDED CHANNEL sPiLLway--=<f . |~ | | A

~~-PRELIMINARY CHANNEL SPI

-EMERGENCY SPI

__\o_._bzzmr mt:._.ibi nmmm._.
. "ELEVATION -

89 10 11 ____m _u____, __..._u__m,_ T 20 21 22 23 24 25

O_wnzbmmm _z ._.Iocmhzom o_.. o_um.

N

QAH -LY¥0d3¥
34N9id

o __mi__qq;ob.z m_u__._.iB‘m.
_u_mo_._bwmm o>_u>o_._.< OF: ._.Im ﬂ.Ihzz,m_-..m_u_rrib:.
. . : ___“.am_ mop_.m :ocm_. : :

TTK
€1




Lemyidg 1auuey) ayj jo Apoede) a8reyosiqg
TSPOIN 271828 2%+ 1

SAVMTIIIS NVJ LJIIMS

'UMOPMEJIDP pUB INODS 3dNpadg o}
yoeoadde paAaand yjim [rem apm3d jydrexs ‘g

87G-PAH 31oday
#1 8andra




P1054-D-50065

Channel spillway discharging 3, 500 cfs.

Reservoir elevation 4886.0.

B,

Figure 15
Report Hyd-548

3,500 cfs.

Flow down hillside into gully.

Q

C.

>1054-D-50066

SWIFT DAM SPILLWAYS

Channel spillway.

A,

42 Scale Model
Recommended Channel Spillway

1




A= Figure 18
: Report Hyd-548

P1054-D-50969

C. Flow down hillside into gully.
SWIE'T DAM SPILLWAYS

1:42 Scale Mode! AT
Flow in Recommended Channel Spillway=-~14, 500 cfs
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Figure 18
Report Hyd-548

PX-N-47545

B. Flow from flip bucket.

SWIFT DAM SPILLWAYS

1:18 Scale Sectional Model
Flow in Arch Dam Emergency Spillway--13, 800 cfs
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: © - ABSTRACT 7 -
'Mydraulic modéls of the t&o splllways for Swift Dam in Montana

. indicated that the general concept of modification to the side chan- -

nel splllway and preliminary design of the emergency splllw,
éeraéﬂsll{'ctbr;' ‘Swift lgzm, foinmerl‘y_ known as E{rch Cr_:gk -
-Dam;" an'earthfill structure built in 1914 and destroyed by the
apring flocds of 1864, will he replaced by a thin-arch concrete
dam, and the existing channel apillway discharging ime a gully
leading to Bireh Creek downstream from the dam wlll be re-
‘habllitated,” An overfiow emergency spillway will be incorpor-
‘ated {u the aveh dam;- Teata ahowed: /(1) Shortening the pre- .
Uminary, channel apillway about 125 feot provided better flow
‘conditions with only a small reduction in capacity, . (2} Dike abut-
. ment on left side of channel apillway shouid be paved to prevent
- aroslon. - {3) Flow from channel spillway discharged down the
. /hillside into an eroded gully to the river channel satisfactorily.
" {4) The emergency spillway wae lengthened about 5 percent to

‘ “ increase its capacity. (5) Jet leaving the emergency splllway

flip bucket was very compact and its trajectory showed It would
- land ‘well away from the Structure. / Water:surface prefiles at
design flow were used to fix channel lining helghts.  The coef-.
ficlent of discharge for Swift Dam was estimated to be 4.00 at
design head,  This was determined by calibrating the model and
comparing ite erest shape with that of the Angoatura and Anchor
“Dam pplllways. - - . - b s L

ambrRAGT Ll
" Hydraull maodela 'of the two apilwaya fof Swift Dam tn Montana

-indicated that the general concept of modification to the side chan~" ..
nel apillway and preliminary design of the emergency splllway . .. -

o were satiefactory, Swift Dum, formerly known as Blrch Creek

7.7 Dam, -an earthfill structure bullt in 1014 and destroyed by the
.~ spring floods of 1964,  will be replaced hy a thin-arch concrete .

dam; and the existing channel apiliway-discharging intd a golly
eading to Birch Creek downstream from the dam will be re-

. habllitated.: An overflow emergency af‘.]}ﬂvay will be incorpor-
ated in the arch.dam, : Testa showed: /(i) Shortening the pre- . %,
minary channel spillway about 125 feet pravided hetter flow

conditions with only a small reduction in capacity. - (2} Dike abut-

‘ment on left side of channel spillway should be paved to prevent

erosion. (3} Flow from channel apillway digcharged down the

illeide into an'eroded gully to the river channel satisfactorily, =

4} The emergency splllway wans lengthened about 5 parcent to
increase iis capacity, - (5} Jet leaving the emeérgency splilway

flip bucket was very compact and 1ts trajectory showed it would - B

~1and well awa¥ from the structure. / Water surface profiles at
-deslign flow were used to flx chonnel lining heights.” The coef-
: flelent of digcharge for Swift Dam was estimated to be 4.00.at

esign héad. " This was determincd by callbrating the model and . .- -
omparing its creat shape with that of th Angostura’and Ancher . -

splllways

ABSTRACT

Hydraulic riodels of the two splllways for Swift Dars in Montana
indicated that the general concept of moditication to the aide chan-

- nel apillway and preliminary densign of the emergency apillway

were satisfactory, Swift Dam, formerly known a8 Birch Creek

.'Dam, an earthfil} structure built in 1014 and deatroyed by the

spring floods of 1064, wili be replaced by a thin-arch concrete

‘dam, and the exiating channel spiliway discharging into a gully

lewding to Birch Creek downstraam from the dam will be re-
habilitated. "An overilow emergency spillway will be incorpor-

" ated in the arch dam. ‘Testa showed: /(1) Shortening the pre-~

liminary channel #pillway about 125 feet provided better flow
conditions with only & small reduction In capacity.s {2} Dike abut-
ment on left side of channel epillway should be peved to prevent
eroslon, (3} Flow from channel spillway discharged dowr the
hillside inte an eroded gully to the river chasinel satiafactorily.
{4) The emergency spillway was lengthened about b percent to
increase its eapacity, (B) Jet leaving the emergency spillway
{lIp bucket was very compact and 1is trajectory showed 1t would

_land well away from the structure, f Water surface profiles at

design fNow were used to fix channe! lining heights,  The coel-
ficlent of diacharge for Swift Dam was estiinated to ba 4. 00 at’
deaign head,  This was determined by calibrating the model and .
comparing ita creat shape with that of the Angostura and Anchor

~ Dam apiliways. .

ABSTRACT

Hydraulic modeld of the two spillways for Swift Dam in Mohtana
indicated that the general concept of modiflcation to the alde chan=

- nel spillway and prellininary design of the emergency spillway

were satisfactory. Swiit Dami, formerly known as Birch Creek
Dam; an earthfill stricture butlt fn 1914 and deatroyed by the

- apring Noode of 1984, will be replaced by a thin-arch concrete

dam, ahd the existing channel splllway discharging Into a'gully

s leading to Birch Creek downstream from the dam will be ra-
./ habllitated. - An overflow emergency 2pillway will be incarpor-
.-ated in the arch dam. ‘Tests showedi {{1) Shortening the pre-

liminary channel epillway about 125 feat provided beiter flow =
conditiena with enly a amall reduction in capacity. . {2) Dike abui-
ment on left slde of channel eplllway. should be paved to prevent
erpelon, (3} Flow from channel spillwey discharged down the -

. hillside into an eroded !ful_ly to tha river channel satiafactorily.
' {4) The emergency apillw

ay was lengthened about 6 percent to
increase its capselty. . {(5) Jet leaving the emergency splllivay
flip bucket was very compact and its traojectory showed it would © . -

" land well away from the structure, / Water surfacs profiles at

degign flow were used to fix channel lining helghts. ‘The coef-.

‘"~ Helent of discharge for Swilt Dam wds estimated to be 4,00 at,
. design hesd. This was determined by calibrating the model and -

comparing it crest shape with that of the Angostura and Ancher -

.Dam npillways. ©.
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