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INTRODUCT ION 

The Murd~ock diversion dam will be constructed on the Provo 

Riverp seven miles north of Frovo, Utah, to replace the smaller 

existing structure which forms the headworks of the Provo Reser- 

voir canal (figures i and 2). This new structure will include the 

canal headworks, a sluiceway to control the normal flow of the 

river up to 1,000 second-feet, and an overthrow weir to pass flood 

waters. The capacity of the canal itself will be 550 second-feet, 

while the sluiceway ~nd overflow weir will be designed for a 

maximum flood of 5,000 second-feet. 

A hydraulic model of the Murdock diversion dam was constructed 

to study the canal headworks and to observe the scour downstream 

frorr, the sluiceway and the overflow weir (figures 3 and 4). As 

this diversion dam was similar to other designs built by the Bureau 

of Reclamation, few revisions were necessa~ I in the model to 

achieve a final design. Train~,g walls were included in the abut- 

ments upstream from the dam to improve the flow into the canal 

headworks (figure 2). Scour downstream from the sluiceway was 

reducing by lowering the sluiceway bucket one foot, and the buckets 

at the toe of the overflow weir were revised (figure 3). 

Although this final design of the spillway buckets at the toe 

of the overflow weir was satisfactory for the Murdock Dvm, the 

design should not be applied indiscriminately to similar structures 
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as investigations have not been sufficiently general to determine 

any general rules for thedeslgn of spillway buckets. 

MODEL 

A 1 to AO scale model was built and tested in the hydraulic 

laboratory (figures 3 and A). The diversion dam was constructed 

similar to the prototype, except the trashracks and fish screens 

were not installed in the headworks of the canal. As revisions 

were anticipated in the buckets of the sluiceway and overflow 

weir, these structures were designed to permit changes. To ob- 

serve the scour patterns downstream from the dam, the topography 

was made with sand. Upstream from the dam, however, this sand 

topography was stabilized with cement, The total flow was measured 

by a venturi meter, and the flow into the canal headworks was meas- 

ured by a small triangular weir. 

HEADWORKS STUDY 

The headworks of the Prove Reservoir canal consists of an 

entrance channel A2 feet wide divided into two 20-feet openings 

by a pier which supports the trashracks and fish screens installed 

in each opening (figure 2). From these openings, the water dis- 

charges through an inlet transition into a rectangular flume 16 

feet wide. A radial gate at the entrance cf this flume controls 

the flow into the canal proper, which is 200 feet downstream from 

the gate. 

The width c~ the 20-foot openings in the entrance channel was 

so determined that the velocity through them would net exceed two 

feet per second, the maximum to prevent fish from being trapped on 

the screen. Therefore, it was important that the velocity of flow 

into the headworks be uniformly distributed. To determine if this 

were true, dye was injected into the model flow upstream f~'om the 

headworks. The velocity distribution for t#~e orig~m~l design was 

satisfactery~ This also held true regardless of whether the old 

diversion dam was removed or not; but this structure will be 
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removed to  improve the  appearance  o f  the s i t e .  Some c o n s i d e r a t i o n  

was a l s o  g iven to  removing the  hummock i n  the  c e n t e r  of the r i v e r  

bed ,  which d i v e r t e d  ~ the  f l o w  in to  a channel  a long  the  l e f t  bank 

(flgum 3)- Howover~ when a tee~ was made by obetruetlng the river 

.~h~ii~ so the current would mot swing toward the left bank, a 

condition uhich aseimila%ed the removal of the hummock, the flo= 

of eater into the headworks wao not u n i f ~ - m  as before; so it ~a8 

dec ided  not  to  remove the hummock. 

During t h e s e  t e s t s ,  the  f i s h  s c r e e n s  and t r a s h r a c k o  wore not 

~ t a ~ e d p  f o r  i t  woe assm~ed t h a t  t h e  f low i n t o  t h e  headworks 

would be ~ r o v e d  by p a s s i a g  through the a c r e e n s ,  so ,  t h e i r  ~ o t h l -  

latlem in t h e - n o d a l  was unnecesoary. 

Although the original deelgn of the headworks we8 considered 

g e n e r a l l y  satisfactory t two revisions were made in the f i n a l  deslgn 

which a f f e c t e d  ~hs f low i n t o  the headwvrks.  F i r s t ,  t r a i n i n g  wa l l s  

were placed on the upstream abutments of the dam (eompare figure 2 

with figure 3). Mo~el tests indicated that these training walls 

improved the flow into the headworks. The second revision was a 

change in the alinement o~ the overflow weir. However, thfi change 

in alinement wu ,mall, so it was not incorporated in the model 

tests as it was co~idered negligible. 

SCOUR DOWNSTREAM FROM THE DAM 

In addition to obNrviag the flow into the canal headworks, 

the seour downstream from the sluiceway and overflow weir was 

studied at discharges of 1,000, 3,000, and 5,000 aecond-feet, proto- 

type (figure, 5 and 6). A high tailwater elevation permitted the 

use of buckets at the toe ef these structures (figure 3), their 

f u n c t i o n  being to  t u rn  the  f low of the  water  over  the dam i n t o  the  

tailwater at an angle as to form a roller eddy with a horiaon~l 

ax i s  over the  bucke t .  When a bucket  i s  p r o p e r l y  des igned  f o r  a 

given tailwater elevationj the energy of the Flow will be dissipated 

into the tailwater above the river bed, and the scour on the river 

bed will be a minimum. 

i: 
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