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Model studlas of the inltial regulation o Anderson 
Ranch Dam - Boise Project, Idaho. 

I. The original design of the penstock at Anderson Ranch Dam 

provided for the flow of water to the turblnes~and to a branchin 6 

line which lead to four 72"inch hollow-Jet valves. ~C the reser- 

volr end of the penstock a bulkhead-type gate was provided to allc~v 

for u~vatering the penstock when necessary. The hollow-Jet valveu 

would have provided for passing discharges up to I0,000 =second-feet. 

Larger flows which could not be stored in the reservoir would have 

been discharged over the spillway. Due to the present emergency, it 

was not possible to obtain the valves and to regulate the flow so- ~ 

cordingly. To conserve water and later pass it downstream to the 

power plants during the dry season, it was necessary to change the 

bulkhead gate to a regulating gate and operate the penstocks as ordl- 

nary outlets through the dam@ 

2. The regulation of flow with the temporary arrangementwas 

expected to begin in 1944, at which time it was expected that the 

water level in the reservoir would be at elevation 4050. Durin~ the 

1944 season and part of' the 1945 season the rewised gate at the pen- 

stock was to be used for regulation of the flow. At some time during 

1945 it was expected that the reservoir would have stored sufficient 

water to raise the level to. plus or minus 4105, thereby creating suf- 

ficient head %o make it impractical to use the gate as a regulating 

device. At this point it was planned to place on- of the 84-inch 

Bouldur needle valves in the conduit for the regulation of flow and 



the slide gate was to be returned to its origin&l use as an~emergeney 

bu ikhe ad. 

Z. The use of the gate as a regulating device presented~a prob- 

lem in cavitation which was further complicated by the fact t~t at 

no time during the release of water by thls method was the oonduit~ex- 

peered to flow fullo Further, the intake was considerably above the 

horizontal part of the conduit (figure i), which would necessitate ~two 

sharp turns in the flow before it reached theioutl~te Itwaa expected 

ting would be obtained° 

4. A 1:40 hydraulic model was constructed to determine the capac- 

ity of the air vents ~nd a suitable location for them. PrellmAnary:~ 

teats with the arrangement shc~vn on figure 1 indicated tRat 

tory operation could be obtained l~y connecting an airovent 

tween the penstock immediately downstream from the 45°degree bend and 

the upstream end of the tr&nsitiono As the horizonts" ~f the 

penstock did not flow full, the vent pipewould have alr from 

this region to flow into the cavity formed in the transition andwould 

prevent any severe subatmospherio pressures. 

5. The intake center line of this scheme was at elevation 

S~89.16 (figure I)o As several earth slides in thei~reservoir area of 

the prototype have already occurred, it appeared advisable to raise 

the intake to elevation 4000o00 to elimlnete the danger of clogging by 

some future slide or submerged trash° 

6. In the new arrangement the center line of the intake was 

placed at elevation 4000.00, and the connection to the present instal- 

lation was effected by a vertical drop to a 90-degree bend at the be- 

ginning of the horizontal part of the penstock (figure 2)° The first 

test with this arrangement showed that the water flowin~ under the gate 
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continued across the vertloal section of the conduit and was deflected 

back  al,~d f o r t h  a c r o s s  t h e  . c o n d u i t  a s  i t  : d r o p p e d  down to  ~the:: h o r i z o n t a l  

section, causing a siphon action which would,have lowered the pressures 

in the prototype to the vapor pressure of water, These ~ pressures were 

relieved, and the siphon action was ch 

air vent in the top of the transltio 

ever, the pressures on the bottom of the transi:tiOnwere still suffi- 

ciently low to cause pitting, This condition was remedied by:placing 

a step and another vent in the transition and also changing the former 

30-inch vent to 20 inches in diameter:(figure S)o : 

7. With this arrangement it would h averT 

the step when conditions made it unnecessary 

regulating device. To overcome this obJeetiol 

a recess (figure ~)having the same vent systems This sohemewas 

pressures for normal operation° The recess and 

any adverse effects on the flows, indlcati~ 

cessary to fill or plug them after they had 

negative pressures still prevailed when :the g 

the he- 

i n g  d e v i c e s  h o w e v e r ,  t h e y  w e r e  n o t  m e r i o u s  e n o u g h t o  w a r r a n t  • Lddi -  

tional seat to alleviate them, inasmuch as, the arrangement wa ~be 

temporary. The piezomstric pressures aera- 

tion with the step and the recess, are _ pply 

when the gate is used for regulating the flow. 
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