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UNITED STATES R
D“PﬁRTUD&T OF 'THE: INTERIOR
' BURLAU oF RECLAMATION ‘

Branch of Design and Cunstruction _~5;, ;]Laboratory‘neport No. 155 e
Engineering and Geological: COntrol ; ' i
and Ressarch Diviaion .
Denver, Colorado.

Ssptember 26, 1944

Sutiact: Model atudias of the. initial regulati n’of f‘
Ranch Dam - Boise Prc;ect Idaho S

1. The originul design or tha panutock atﬂAnderaon Ranch Dam’
provided for the flow of water to the turbines and to a branching
line which lead to four 72-1nch hnllaw~jet valﬁf f}iA thn resar- \ .
voir end of the. penstock a bulkhead typa gate wﬁs provided to ulluw _‘;

for umvatering the penstock:when nocassary. The hollnw-jot valveh

would have provided for pausing dlsuharges up. to 10 000 saaund-faet.‘_};_"

Larger flows which aould not be stored in the reuervnir would have,f,xfn

bean d;schurged over ths spilbwny Due to” the present amergonoy. At

was not posaibie to obtaln: the valves and to regulate tha flow ao-;”
cordingly. To conaserve watar and later paau it downstreum to the

power planta during the ary 59330“.,1t was necensary to nhgnggzww o

bulkhead pute to a regulating gnte and uperate the penatocku aa o‘ 1-5"“”‘:ﬁ

nary outlets throueh the dum,

2o. The regulation of flow with the tamporary arrangement wan
expected to begin in 1944,_at whieh time it wau expeotad that tho
water lovel in the reservoir would be at elevation 4050. During the
1944 season and part of the 1946 aeason the revised gato at ‘the pen=- o
stack was to be used for regulation ‘of the. flow, At some time duringi
1945 it was expectsd that the reserv01r would have stored uufficiant
water to raise the level to plus or minus 4105, thereby creating auf-
ficient head to make it impractical to use the gate- as -8 regulating
device. At this point it was planned to place on of the B4-inah

Bouldor nesdle valves in the conduit for the regulation of f'low and




tho slide gate was to be raturned to ita*driginal uao ls nn enorgqncy

bulkheead.

3, The use of the gato as. a: regulating dovica preuentod RPT
lem in cavitation which wase: furthor oomplicated by tha rnot thnt at |
no time during the releuse of wuter by thia method waa the oonduit'ﬁ -
pected to flow full, Further, the intake was oonsidarnbly above thc“ﬁ‘
horizontal part of the oanduit (figure 1); wh#ch woi' bo.nituto twu‘ 

would cause parts of the conduit to haoowe fiilo:«nenr th in:ake. withi;”

the result that msevere subntmoapheric proaauroa and ths_r_ dlting pit- :
ting would be obtaiuedn e U S R S

4q A 1:40 hydraulic modol wna conatructed to dotorminafths oqplo- L
ity of the air vonts and a suitable looation for thom. rolimin;ry_ '
tests with the nrrnngomant ahown on figure 1 1nd1catod;th§t”'””" : o-
tory operation could be obtained by oonnacting an air-vﬁn‘ pipe*i
tween the penutock immediately darnltraam fram thelisAdogfue bond:and
the upstresm end of the trunaitiona. Au the norizontul part of thp‘
pensgtock did not flow’ full the vant pipa would have allowed air-frOm S
thie region to flow inte the onvity formsd 1n the t nnaition nnd wouldi ix%

prevent any severs subntmoapherio presaureu.‘uﬁ

5. The intake conter lina of xhis sohene'wns nt elovatioﬁ L”ff  ?'
3969,16 ’figure 1)o As: aevaral oarth alides in the eaarvoir aron of |
the prototype have alrandy oocurred, it appaured advlaable to raine 5
ths inteke to slevation 4000.00 to eliminate the danger -of clogginr by :

some future slide or submergod traaho

8. In the new: arrangament tne center 1ine or the 1ntska was o
placed at slevation 4000, 00, end the connqqtion to tha pro-ent,inutnl-‘
lation was effected by a vertical drop to a 90-degres bend at the be-
ginning of the horirontal part of the penatock (figﬁre 2)a The first
test with this arrangement showed that the water flowing under the gate




continved across the verticul section of the conduit and wna deflautod
back m:d forth across the eanduit ag: 1t dropped dawn to the hOritontal
section, . causing a siphon aotion whioh would hany owprod thn procaures"

in the prototype to the vapor preasure of wato Théue preuuuran‘ware

tested for regulation of” flaw with the gnte and under tha normal_dper-”i_\ 2

ating conditions of the. completed projeot,_ Thera wure no negative1‘g;fﬂ 

pressures for normal operntion,_ Ths rooeas and ths vant"did no havef‘,

tional cost to. nllevinte them, 1nasmuuh as the arrangoment"au to¢>"

tomporary. ‘The : piezomatric prensuras converted to prototype

when the gate is used for regulnting the flcw. L
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