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Denvez, C olorad o, .'April :i, 1940. 

W 

~ (W..'~:E. ~Blomgren :-;Through X. B...Keener~, 
Senior :Engineer. Dam Division.) 

Kennett . divi~ion. 

; ~-an~d-~es~imates for 
il iYalley ~pro'jeo% ,- 

I. There :!is sub~ttedi~herewith ~,%he"ireporWZ ~coverin~ %he 
preliminary studies ~and estimates for ~ithe Keswick !Dam, ~ w~ich were 
~itiated ~u Deoembe r .i 9H9, ibecaus e i of '%he .~requirement ~,f0r a -:fish 
barrxer ~.and %rapping ,.fac~lztxes In connectzon,wzth ~the ";Shasta !Dam 
program~for conservation of migratory fish. 

2. ~ :Preliminary design Studies ~and estimates were pre- 
pared by:Ass ociate Engineer ;Lewis J, ~Workman, under the direction 
of the writez. Valuable assiStanoe/in the~preparati on~Of%l~is 
report ~was reoeived ~rom the electrical ~i~sion, iprincip~lly jfron 
!~r. ~I. H. Kight. who made itho~economio studies ~:n 
evaluation ~ of 
to be ~seleoted powerwp!ant 
layout ~and estimate :~for ,,~this feature, ~ and~als0: ~from.!M. !~H. ~Fresen 
who ,prepared ,a pre2iminary ilayout,, of, ~ scroli case _and ~draf,.~-tube 
lines for the ipower plant, 

~ ,  E .  B lom~r~ .  
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*:.CENTRAL ~VAILEY ~PROJECT ., 
EENNETT DIVISION 

~PRE~I/~NA IT/DESIGN8 _AND. ESTINATES 
~ KE~WICK.! DAM 

~S~m,ary ~aud .:C.~n~lu sicns 

~I~. Investigations and studies 'of i~he ~Keswick ~Da~, ~lo- 
.cate'd ~:~ ~the. Saoram~nto i River about .nine ;rail es ,below iShasta !Da~ ~ 
and about five .'miles ~ above i!.Redhing, ~:Califernia, ~were!ini~iatsd 
b e o a u  ,s ~a :iooatic~/for .~a ~ b a r -  
rier I, 
which 
s 8rv~ 

Valley :pro~eot in dioate~d~he ~Kes~. 
for ~the regulatian ~of fluct-aa~ing 
o unoluded ~hat ~Eeswick would be a 
trap 

~he 
sion 
plot 

2.  estimates ior  ooSt  dam at i he 

t l  

ary ~-22, ~1940. ~Field ~investigati 

and possibilities .:of ithe iUlt~ ,ii~dioa%~ ii, 
t~at the ori~i~mlly proposed ithe ~most 
desirable ~plan, iP 
indicated should ~ .... 

~6 

w' 

p r o p o s e d  f a :  
~beoause-~:of :the ?lower ~power ~head and. also *!because :.,.this.i:site:~was :~not 
economically suitab !~ ~.£or : l~ower 
diver%ed ~ fram ~t he ~T rinity ! River 
Creek i tO  ithe ~Saoramim~;o :P~ive r~s~, 
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~tos ~pro~do ~f, . . . . . . . .  

the ::abu~m6~t ~seot~.o~s,i!w~ioh ~ass~i~n :~is ~no~r ~b61 
~o re ~liber~l '\~ha~ :~eoes sar~ 
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; , 4 .  /S_u~mry_:: Of ~ Da'c, a l  

: Ke s~ick :: .Dam:~and )~ Pews r :(:Plant 
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Turbi~ e~:,hydraulic !~, o~pa C i%y,o,- ~ 
: 3" traits - ~Seoond-foe ~ 

?ur~ino -capacity . . . .  :~S 

Horsopowor - - . 

Generato r capac .... ~ traits " 

K~-a, ! 

, N a x i , = ¢ ~  powez, head.~- i 

" ~.otal:..es%~mmSed ~.~oOs~s .-:oz~ .::c ore- ~; 
:ple.~ed :-reser~oi.r, ,::.d~m. ,~ ~nd-:: ~!: 
:power~ .plsnt .... . .: .-... 
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.- . , , 

, .iLo~er '" , 

,, :~  ; : 2 0 ~ 0 0 0  

~ ¢,].].+525;~.69 ~ . . . .  

~:: ,o lam. ' t ; i  : ]  .... , 

/ " ' % ,  

~I:,5S7 

.i ~ 5 9 5 ~  

: ,  : : ,.- 

;~2sO;OOO i 

:: ::n7: oo5 : 

.:i' 

:..: .:. i:i ,:::"i r ~ 

' i  ¸ !~ 

/ : ' T ,  



..;: 

. 

.*Es%imated~(Yea rly::: ~- ~Rock.i'."C r . ~:Planx }I"o, : 

F. ¥.~1942 
• r F. Y. LI943 

F.;Y. ~ 19441 

~, / 5 .  Poweredpossibilities. Th 
selec~ 
mated ~ 
may~a I 
plant 

• ~,which ~, 
above- 

to . ano,-Jof -tho~maiu/. just ification is callod 
nooessit 
operatic 
structur 

<mow bein 
~bas e i ioa 

S, 

" ons :!f~AKeswickT•D~. t~he 

the 

and~ 
tiom 
The 
head 
the 
•Rock 
is ~ch~] 

C reek.~al s o,:provides-~,additional 
~latic~., iif:needed.~". ~- !, 

the roosts, sui~blesi-~e:~f'or~:~h-o~ 

ii 
• .k "" L • • . 
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.mate, 
simc~ 

~ ical ! 
for~ 

<X~,the. has is ~,~ 
• arian ~IVen~ to ~a~smal le 

" t 

ti~ ~for ~a,!id~n-~ to meet i. 
~di regulat~afte~bay, i~iHo~ever,!~!additiana ! ¢'data ;from ~ves~i- 
gatiaus i indicatin~ incTeas ed ~excavation .~.for i~fou~dati ~s ~!and ~i~spil I, 
w~ y..andi~p ro~: - 
probably~ inc~ ~ " 

~nd~ economio~ 
poweri~ plant, s 
1 ocati~s-~t~ 

It ~appe~rs ~that ~ ~he 
~ a~d~'gate s ;installed ~ in ~o~ler ~i~ 
~citY~above~-theidam for ~.river~ 

• ~\Sinoe !~thei~-prob&ble~value ~o f ~.the ~ future 
P ro duc ed~bY-~the i~~hi~e r~hea di~ att~he 
the.~increased ~co ~iOf ~!caus~ruction 
be located:: at this ~ ,s ire, ~ r~'GeOlOZ~O 8 ,'nO,t i ,~ SO'~[" 

i/' i/i 

e~el 
.tur~ 

C0Z1¢ 

:entl 
~or c 

8eo~ 

h i r ~  . . . . . . . . . . . . . . . . . . .  

~(~ 

ii~It".'~iS, ~therefo-re~., ~..necemmne~ded: • . . 

~ated. at ithe ~Rook ~Creek~;site, 

k 

~P~elimi- ~ ~ 
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i booause ~;:of 

• . . , • 

. "i? 

or :the ~oumdatzau 0.~ 
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way ..~ is .Io ca-5@d ::on~,@he 
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: ~ , ~ i ¸ ¸  

t h e  ' 8 a e -  

t 

k 

,~miles :~bo~e ~.,Redd'ing, 
~ies .of the s~te -~ 

the i~power~:clrop :~betwee~ ~S~ 
~tlSO ~S I~OV n i ,~a r~e rNy l  ,:,~,or, 

stream' ,~ortionS ,of, ~he rigor, 

.by .~he :s~a,~e'-1 s: 

;,De~a~.rtment ,of i~ 

.Dam and 
~s ,.considered ~em e-ssent~a~1 

because - o f  
~ t  w ~ s "  n o t  ~ 

~,:mau~l ,oongressiaua! :~%s for %h 
~o~I au~horiZ~ti~., '~r~e' inece~ s 
!ation below Sh~s~~Damwas ca'l~- 

~,Ca% 

. : r o t  - 

r a "  ~ 

: V 

,sed .... 

for fish a% t~s~locati 
pl~u for a power a n d r e  
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the :-~ estim~%e ~6_~i ,i0~y::,~e ~of .reia~ive ~vmlue..i :,?',, '~-:,: ~:' ~-~ 

studied~ at !the~ Ro k ~ Creek ~l~a~. ~ ~TB.ese 

Shasta~ Dami:"a~di~.~:.milos ,~abovo!-:Ro~d/n~. Ro~ 

~ar.e 

in :the ~rail.r.o~di~cuts .~shov:~me%a~?andesi~e~-~i~D.~ ii~sh 
to ~ below i~i 
dered i ~r 
~ater ~er 

dikes :~ aud 
s chief ~ o~ 

o v e r  

right 
river 

::~IL 

~:~i :1117 ¸̧ ,~ ~. 

• " i":i ~i~ i:j"~ ~i:i ̧~k / <> 
• :' .J :i o ~:~ ":~ ~' ~~ • i ~ ~ . ~ > 
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!Dmu 

The ~;dam~" 
fi ~vmy and'~.tr~ps, 
~icms are~ us ed:~a% 
slmilar with ~the s 
center, and :%he~ 

thoaqua%Ic:.b.- 

• ~e, 
ture :cons isis 

~a%er load. ~..~ 
provides ;: a~l~, 
fo~ ..the "foun, 
piers :, in. the ~i] 

-I~-pe ,:6f_ ~ design- Will ~ ...................... 
design ~ by ~ho ~:roduet 

a~d the ~ substii-~hicn 

for mas s . c~acroto ;be ~-,u~ uao , , ~ l O c ~ o r  ~u~a~o ,piers .iif ~!moro ~: oc~mm- 
ical. - , . : -,; . . 

A~ roadway, ~-20/feet-~inTwidth, ~:to~bei used ~for:u~:~ :" 
purposes, ~ is ~ provided:~aerq " 
have a %op 'width,.of :" .... 

The :' fo~mda 

Q 

3ec~icns 

: out-Off~,was ~,-earrLed,! 
structure assume~: as 

p , 

t: 

b e ~  

• l ~ c  

11 

. k • • 



- .• . . 

,is ±nw y 

isis a~ 

The ~ spillway for!~all ,s ires ~iis ~,: of ~the concrete ........ ,L overfiow!;. 

second-feet can::be !l~ssed without, enoroaclment ~ of~the water: sur- 
face above i elevati~ ~590= :The < elevation :~dfitho ¢crest was ~:set ~:at • 

at od by ,:electrical ! 1~oists ii~Io cat ed ~im"the ~I _ 
"are co~tor~oighted <on ~the (downstream ,side~!~thus ~@li~tin~ <the 
cotu~terweight~,wells ~ ~ the ~ piers Q :i~Yhe:~pie rs ~iare ..~! O, ..~feet ~in!width 
i ~iVing ~a %otai Of <2~0 •feet i~fortthe ~:sp~i~l~vay.width ~4ns~de .~T~e 
trainiug ~v~llse Grooves:Jfor~::stop~i~iogs are ,pro~ided .iiin ~I~ ipiers 
upstremu of the gate whioh~ill allow the >~stalla~ic~ioZj struo- 

~steel with a <concrete ~ floor ~ Slab wl{ich ;will ,allov¢:~it to!,be .,con- 

for Tree flow eve ishapo wl~ioh ia!l~ 
the jet to leave ~d :cause <onvitatic~ 
tuxlos s aeration "~.~ 

!to ~ obtain~better n 
~ approach :c.hs~ne1~s ~exea- 

,~ted to ~ elevation :515, 
, r: 

use :of-gut 
type :.d~ius ° ~ iThe <t~.~a~sverse ~cor±raction ?~,joints <located ~iu<the 

%pior~ 
uriug 

The traini~ ~a!is are ~of the 
the ~t~il ~watO r caused'~by: ax~r 
is ,r~comm~dod with oxoavatio: 
to i~h~ <~op Olov~tion .of :the. 4ifihzsi~ :'blook~., . . -" 



,The tail: water.: for ~the higher discharges: will~ oause 

The extreme difference betweo~'~'bheso 
cult ~o dos~n.~tho ~'.:sp~ll~'~y,'- apron .: for ,the 'desirable dissipation 
of energy ~ndor-~-all ~:~comdi~ionse ~Thoreforc, :it ~is :.rccomm~hdo~ 
that a _.dlffusien .bucket ::'a~:~~t~io ~.end!/c 
dissipato~tho energy, i~i~h~:Shas~al 
flood control ::occ~ 
is reduced:a~ ~believed that"s 

flc~s ~" . o f  : I ~ 0 , 0 0 0  : s e c c m : d - f e o t : : o r '  l o s s . "  • ' .., ~. . 
~i. • 

It :~is also ~.believed, _ .  ~urrauoe,:O:f ;fres.h , . . ,  

ha~d roch: b~el~-r the :spillv~y apron~-v~lll ..:~lso i.permit':eoono~es :~u 
- apron design. 

Sprin G Creek. site,-,Spillv~y :control J!is ffurniShed . . b y  .four : 

so- by ~: 53,~-:f0o~ h i ~  .~to~oy : - ~ t e s : ~ o v i d ~ : ~ s ~ o ~ e  ~ : t O : : : ~ i o ~  
: 5 9 0 .  ~ S u ~ e r g e n o o  ~ o~ .~ho~ , , - : :  ~re S t ,, ~ i l l  -oc cur  ~,: a t  :::a ,':di S o ~ r ~ e .  ~ o~ ~ a ~ o u t  
II0,000 : secon 
a radius 7 
used for the 
sot. at-'olevati~."~98. T: :blocks 
is 510:which is :also ~ii~ho outlet. 
chammel. " ~ . . . .  " '" ....... The top ,of :~he ::tra~u~m~ ~wall s ,~was , set',~::at~:ele~tion~ 550 
equivalent ~to ,a tai 
charge. The,~-over-a 
of the.weir to-the 

face ~ at: about :: elevation :: 889o The ,.crest ~is il 
water at : .:disc 
s ec end-re wall. 
535 ,. oouivalont ~to. a ~ tail--wat~ 
s oc c~-foot, ~ ~ -  :;The ~ aprc~ has ~E 
at the-~j~nction~of~..crest:aUd~airr~. :The ~d.iffusion,~ucket-ldatum~: 

. plane .' ~s m...~et at ~ elevation~4-85:iTtith 
and outlet channel at~..elevat~-c~ ~49 
upstream face ire :the.:e~d~ of-i~tho ~.bucket ~is ..about ::228 .foo~. ~"-~ 

!13 
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~,Power :~Intake ama~Pla~ 

The: .... hose: pr.el ~ii- 
nary plans is. ov~ .,is .i bellieved 

to be the-most installati~ ' 
which cons is t s ........ forced-comerete 
intake structure. :Altermate ::estimates ~were made :of::a ~co~crete 

gravity 
• cone rote 
studios 
the mos~ 
with ~thc 
ho~se; ~ 
coneret6 
the cent~ offse~ ,fr~ the 
center i i~e o f the power.umit,~v~i~ch .~,muld : cause ~thc ~:p~e r'i piant 
to be~moved farther !into ~tho ~:camyen v~ll ! and ~imcroase :the :oxcava- 

tic~® 

The p~er i~take consi.s 
which is the required~,spacin~ of: 
an over-all:length, of'20& feet, 
535:at the-upstream end. An 
v~tian of ,the '~intake: flo6r: b~ 
and : exeavati~ of ::,intake ~ c~ 
when ~fi~al,:designs area-made. 

gates : of ~he ~.fixed-wheel ~ t-~ 
each unit' which are :operate, 
75-ten capacity. Gate :slot~ 
provide for an iemorgm~oy ~: olosur~. 
be provided'~ith~ r~ovable slot if~ 
ccmditic~s ::h'J. the intake. :'A ~skimm 

..and :iddging :b~c~th !.the i;bridgo ~:whc ......... 
The. trashrackl has provisionS::for.~a i:r~3ze ~and ~.trash :sluice ~if :~r~ 

quired. .'//.. 

The • intake :~structure. is ..designed to :,be ,. stable :tuxder :~uli 

reservoir-heads xith:no powerhouse 
to be used as ,:~a :~dam~,~atil :the ipower 

feet ~: and: sido :slopes .of'!I/4 ..:to I ~is ~. ~ , ® 
The remainder : of ithe ~struc~ure is :5o:'be ~ exoavated ~to ii.~firm~:rock.- 
The ..:facto rs ~fo r .~ over, turning, shear~frict ion i!faator, ~. a~d ~. other 
stability Tactors :of-the suggested: preliminary .<design ! are !~i~h ~ 

14 



• . f,., ! 

andamply safe. 

(;(i i :i 
It ~should:be~;possibie %o~ eliminate considerable 

• f - -  

r 

to the powerhouse :.:sumps . ~ : 

• The ~ Star ion-s ervic ( 
volt line from:"Sh~sta!,power:I 
estimate 'for %liis :~iine .,'as .we] 
tian and tramsmission!liue. 
included (lu %he ,~es~imate in %he,',re 
stm2cti~..The : comple~ian . o f ~  all 
cofferdams are '. i n  uplaee, ~woul d: ~doubtedlv, r4duoe the ui~imate 

cost. The amount~.of sxcavat 
Creek and/Spring Creek :sites 
~in founds id/dr~ft-~mbe ,; ~l:e- 

Under the- assumnticms made ~for': excavation, !the ~ diffe 

enoe in , 

very sl~ 
electric~ 
made of 
Rock ~C reek iu %erms Of " - "-" ' "" ~~-" -- ~- -- ' thati%he 
additional, cos% df~ consi 'fowl:yea 
Mr. Kight,s-.summary'is~as~follows: .. :. 

: L 

. t., 

;.S ,r=r/Crook •vs, 2ook :Crook:D= Sitos 

"From.. draying .214-D-497.: the -critical. man%h, is ~Aug~s~ r ' 

1934. with reference :to .,,pov¢or ~roquirod from:Shasta :tpo~or 
wl-~u~;.,ciamd the, reservoir .roloaso. durin~ ,. 

the month. 

"13,000 'seoond-feeti'at~:spriug.,Creek ..s 

,~F-&~,UUU i '.ICW. 
3,870 ." sec end-feet at fSpring ~ Creek :,;s i~e '. will'~ produoei 
:°22,300: I= 

3,870, sec, at : Rock: C 
' 2 5 ~ ; 0 0 0  l . - v ~ .  " " 

15 



Rock,Creek, over Spring Creek .,:-: ,Therefore ~the?lc~r..:gain~ at " ..... " ' " " ' " "~" 
~it~ ,::S ;870 :~seocnd, feet' = :'2 ;700 !:~v. 

'"The ;kilowa, 

: aore-feet :i per i yoar ~d~::an~ ave rage i~ixtorease :~in [ head :oo f~ 9 : foot: 

:"3.600,000 ~cre-fo0t ~x '~43,-560':~oUbic::foot :x ,:;6Z;5 

~ " C n ~ : u a ~ o  ~iZ42 ofbu ~0fi;Callfor- 

. 

.. 

"26 " " ~ " "- ,600,000 kw. hr. 

It is well ~.to, pOint,.'out 
cost +o f ..operation, ! amortizat ion, 

,%. : , _ ~ • ~ f !  ~0,00193 ....... .51 338 ,  

that ! the ~:"dif feremo o s/~in tthe 

;SpringJ Cresk s i~e=, iThe ipropoSed: installation would i cons is~ 
of three :55.000,ho rsepowerj ;94.V r.p.m., i!Francis-type ~ turbines 
operating under an~ approximate head of ~SO fe~b ;cc~meeted i to'three 
25,000-1rv.-a. generators. :i.T~.e 
reservoir elevati~ of!590 'do~ 
of t t h e  draft~tube: floor is 475. : ; The ~s er~ice-bay ;floor ~ v~s !:so% !~ at 
elevation 560 ;and;iis : leoat ed <on ~:a ;;back~ill~Id,;oxcavated ~: surface. 
No rooms were provided'kbelow,elevatiOn'i560, ,The .... ~servloe" .... :~Eates .... ~: :m 

:,the ' i n t a k e  ,:: a r G  ~ . a p p r a x  

wheel :type ',,while " tho 
hi-oh. 

Roe]: C rook ,s it 0 s ,--At i RocIc ~ C rook tho::~p ropes od~i~ powo r ::ins~alla- 
t i u n ~ , w o u I d  :, bo .~%hrco ~, 39,000..1 .,, i.~Fr~c ~S-~.t-~ o .?: 
turb os, opomtin  unaor an 89 i nd 

• n e e t e d ~ t o  "~hree; ;icm"~..j 
head . is  ~:between ~ti~. 
The draft-tube : ~rvi~e~bay 

16 
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channel to ,~.elevation i~535.,-i ~:The ~serviee ..~ates- are ,14 ,~eet, by,,22 
feet high while"the ~uerg~cy gate is ~14~feet..by~ 25 ~eb~,• 

Outside of~sc a" 
ti~ trouble 
is required, willL probably~bo entirely removed trader t o pov~r- 
houso foundat ian. 

Eish.~i Ladder ~. and i T r a p s  l~! 

0 

trarily~,s elected plan use 
signs, studies, and ..:tests 
Bureau ~ o e~f. i ~Fi s h e r i e s ~,~il I, ~ n o ~id oubt 
tail plans ~with,~ possibly~some ~revi ......... 
proposed'~/plan i~p rovides ~ ~u ~ overflow 
an ino liued ~ trough.~ with~ a ~.series ~, o 
fl es~.~vhich-c reate i'~ iow~(falls :~and ~a! 
.pool,to the,,naxt. ~.The ladder,has ed. 
by two180 ° -bands ~ which/cmables!'~it ~,to 'J~in/sufficient ~-~al~Itude 
withim 
merits 
tv~ee~1 
feet a 
be be~ 
eisic~ 
through ~ ~ i~ i~take)pi I 
by a gate valve. Th, 
similar to~the ~ae used~a~'.Roc (Island Dam. ~TLe~ 

The Iooati~ ,, b~een ~ho ~I 
trance near ;the ~ middle of 

IV 

,v 

t/ 

j 



r H ,i , 

r 

attractive i ~to ':the ~ fish. I% ~is ~:possibl 
charge may be ~required; at ,the ~ladder ~a_ ...... 

~,C cn structicn~ Pr6gram 

~Thereare !~wo~,~er~.n~t ~features! 6f Kesv~ick.Dam . ...... 
will have:a de'finite ~boarimg::ion tNe ~'eons~e~i'cn'.'~r°~ram:~!namexy • 
trapping ~ fish::iand :regulat~an:i6f ::the ~river, ' ' "  

is made ~i~at ~,Shasta L Dam ,ira ~the ~spillwap . - 
sa!man ilfram ~passing ~T~hat!!poi~t en ~ route ~to~,tlle :Js~ava~~, ~i~eds. ~ i~ ~ .... 
The ~Shasta ~.Dmu~,ednstructian ~program. ~r'~dic 
facilities should:be :completediby!April ~19-~2, . • 
the trap necessitates a weir or ! barrier~i~aores 
20 feet i in~hei@ht~ and thc~!adder~ ~ratic~. ~H0istin~ 
and ioadin~ facilities for ~truck , must~also be~pro-, 
vided, f 
~disCha~ 

J; 

the : available~1 ~s-..~aer con~rac~ 

The ~ river-dive rs ion ~ provis iuns i ~st ib e ~such ~/as inat 111%o 

interfere with or endanger normal ~railro~ 
8 outhe rn Pac ific rai!road ~b efo r e Eo~embe 

cepted. After 
! flow sectiaus. 
~reme floods ..... 
the ~ tra~ ann~hahi~ ~ Of !cement ~ 

Shasta 

the~ pow ........................... 
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; ! "  ' +  i , 

" / 

November. 

of,+the ore 

, P + 

pla~t ~ ,for Loa~h Sit~ . . . .  " " ' ,  W P + , " " " . . . . . .  +-usod i ~ + + , ~ h o , _ o m ~ t o .  +s azv+ +~._~ +++o~,+.II +o.~,++-+ .,+, 

:or~b +@¢ffePde, m s .  

+bou~ ++ 
:515, " - ~ ,  

~ (b)~,~ter ill~'~y~ud :i ~ f~shw~. 

( o )  . ,Bui ld  ~ t h e  s p i l . i v ~ y ,  o r e s ~  ::+to :S.b .-++.':~ ~+e le~+~ ion  i 515  s : + 

" l ; t a i u i ~ g  walls ::'~o ~roa~v~y ievel. ! 

(d) Cc~s~ruo~ fish !l~der :~ :~r~ps :ocn~+ 
oper~ic~ by.~ Al?ril ~ 1942. 

ructic~s 
'~m'Wa."G @ r :,: S t t  

ooffer~l~s 'forS~*~he ?hi~h-~ttcr ~'per~'od.,Of 

. - -  - i i- • - j • J 

(a) In.;,~!l~-hi~y. br~dge,+~:and., oompl ere ~ac c ss s _~roRd :~or 
tnmuspor~atlon ,~O f,:'. fish. + 

floods, 

e ~  
5+ 
r o b  

(+0) :Z oro se wo 
i~sbol!i~g ebou~ i~20 foot 
whiah ~re provided in i~ho ~spi!Iv~y piers. 

0"9"@8 
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- ' ~  "•" "-: : ' : "~ :  ' ~ "  :~' ~?~ ~ x ?  , , , / .  ,~ '~:r- 7, ~ 

.(d)/ the :fiSh ~,traps,, . .... " ..- " i:~!':i 

~z~ater,,~exoavate,~foz, ~a~ ~c~struct ~the :~ewer >in- ' " " 

b 

,oomulo%od, .... - " 

• Rook Creek:,sitese--The~cc~st~cti.en ~ ro ram-~foriR~k:;Or, eek 

i 

t 

p l e t e .  ; A ~ e r  ~ . t h e - i r e  0: 

ro~d bed D : a c o e s  s ~'~aroas 
ture,-coz~le:'l:;od, .... ~ . ~ " : ~  

. , ~ t o r i a t s  ~ ; ~ d  ; ~ i S e t ~ t e d  ~ i t  > P r i ~ e s  ~ - r 
• , | 

: rial s .we re .b~se 

plied.~from ~he 

a~gre~ates wou2 

belt-~,ccmv~or ,~ s 

.rXXOa,rost ..~o t~o 

~vil!-,dop~md :~m ~ 

either~ "" " 

several 

.and : for 

./ 

L' ' :  

bocauso ~'~ilablc ~!~dat~<dld ~ . o t  

of oxc~vaticn, LJTho =¢onstruc~progroj~whieh • d ..... . : z ~  :z.ca'bos ~tl-,,.n.~ <"~,zo 



."~i ' '  . . . .  . • ,~7;"~,,~"~'ii~;i ":'~" ','. ~"~'~. '~ ' / ' ~ "  - '  ~ "' . T  , . . . . . .  ' 

. - 

,$ 

,(d), ~:O~erate ihe  , f i sh  Ttra)~o ,'r 

/ 

clo~tr~'oofferdam~ ~ .. 

s~ruo.~ur~ ~/~Ur~wt or 1 
u~s~ 
tho 

voir ~ho ~!,rOo~-b'o~ ~roa o~,~cr !Sh~S~ :,Do~ "~a 
oo~ 

:.Rook 
i s  .rS:L-~:~a.r 
cofferdams 

"the "s~ 

tO: ! .  ~ 

;~atorials ~a~d i.1~s~na&ed ~I~it ,Prioes 

~The ',.~i~i~.costs ~,usdd "Ju~ ith~s .eS~;~'te :for .~ccno~e~e '~%e- 
r i a l s  w e r e  ;basedlon,,ehe..ass~,~i0m-'~ha.e ;~ggreo~.o.~es, o O ~ . ~ : ~ e l , e ~ .  
:plied : ~ 0 m - t h e  :same ~sov.roe !~e'~,,~he ~ S t m ~  ? ~ ; i , ~ g ~ e a ~ :  .i,;,Oo~w~e~.~e 

, catic~ ;for an ~ 

either ~site !at ~% 
sev.era~ :~es, of 
and ~fo~ ~aooess r-~ 

crosse ::'~n 
'tO 

ma~ L~tod ~s ~lassi~.iod 
'be( , ,, -- ~oou-~to~laasifioatiom, ': 
of oxca~vatio~. ~ ~iiThq <oonatruo~io~ pro~,'an~whioh ~/-di~atos ::~",.~ L~'hho ;: 

. . . . .  ~ ~ .~,/' ~/~. ~ , ,  !;~. ,/ /i~ ~ ~ ~-  

: i~-~iL ~ ¸ 



, . . . . .  . . . .  ~ • ~:~i: ~ 

major ~parb Of ~the work should: be~'done ,idurimG !low-wateri~:perio~ds, ~ ~  

~result : : i . u :  a n  ~increase~!in"~ Cons~tr~C~ic~bi~ds!. ~eiime~work may 
and, power.p.laut materials ~:pr.ices 
~the ' of feet ~ of ~ia~'~vartime ~ market. ~: 

aro~believod~tolbo.~a'dc~quato,~for : __ _ '~ ,:,.:,:~ 
gonoios, and.:should ~: covor ttho ~cost ~Of- extra/f~cili~ics ~hat:~ight ~ /i. ,~, 
bo, roquirod :~foZ ,',tho material .~iu ~tho ~shor.~t '"-- 

• ~imo~.: availablo " " " 

an i~independont 
O~ .the ~large ~ 

wiek~ mo re ~~ e c omomic 

ably iii o~ ~bids .... It ~i 
be:elimina~ed~by a j 

. Future i~luve s,tigat "-~ 

The~ addit ional .~f ou~dat ion ,~ e~ 

L ̧  

...... • :i Tho foundati~., oxploration,~at ~:all.,si%os ;does .i not:~noed 

pros s'~/c 

q 
E zc~les 

,21 ̧ 
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at 

to ,~ 
roso 

ablo 
e~lou 

Th bao~vater .:effec~ ~ of ~ Ke sv~ic~~.Dam.,~ 

:iis ,~aTa:ilable 

on ~prcdiotod ~hoights~:and ~ sho~ 
~Tho ~ail-v~tor-s~udios ~can}b( 
most accurate ~.would :~bo ~to use 
flood o f~Fobruary}~2 8, L.! 940, •s 
tic~si~takan on !.the ~fa!ling ~ater ~surface.~as ;datum~Oiu~si', 
gaging ~station located: ab out }i~000 ~feet 
Creek -site ~s Lbe, 
shouldL~have a c c u r ~  
checking Rock~( 

, station ~o~ud wo" 

}The 

The: sec omd .:m~thod 'for 

able ~ limits. 

~J 

~ Hydraulic 
"!Y ,Irlth-the ~rView of 
a proper ~design amd i: 

~:-~l~e mate i!zPle~s ~ 
J 

~122 
• ~ 

:;~' ii: i 



:Plau ~No. 3-G. ~Ithou~h ~he ~upper l.~ook Creek ~site v~s 

O 

and" excavate for the ~power plant 
present, about ;$700,000 less ~,init~ 
and ~enough of the !powerhous e !sub~ 
the p~rer iplant ~without 'the ~uso c s 
saving is an -ap! 
:by-using timber 
miuating~'various items of met~lwork~such ,as ,trashraoks,. gantry 

/ 

consideration in ease it-is,not!pro I 
plant in the £irst contract or in:~ 

Plan No. 3-B. Shis /estimate ~would c~!y provide fish-i 
trapping f~ities ,m~a ?foundation cemplebe ;for ~the . ~ :. 
It would complete ~enouGh ~of '~the spillw~y ~o stazb :.th~ 

• ,o , • 

stage construction. The,cofferdam whloh v, ould ~olose ~off~ the 
rig~t side of 'the river would .be a semi,p0rma~ont strhcture ~of 
cellular coustruotian. ~The ~weir :for provm~ting £ish fr~n ~travol- 
ing~upstroam~would ~bo of ~ion 
535 sot in grooves of th~ ~be 
constructed across the s I ~pi!l- 
~,~y crest would be ,placec ..... D 0 o £  ,~ 

ferdam to elevation 545. TI~ 
,No storage is ,allowed s~d b~ 
the spillway, ,a flood of ,10C 
riding the railroad igrado is sandbagged. "~ 
as practical in case appr0Priabians,ar e so 
tio,~ ,~ of the structure .adequate ,for ,traPpiU~ 
It should be bonle iu mind, however, that :,~ 
no storage or regulation~,i s avai!ablej i~'~ 
cent ~uue construction at i some future date and ~that a ~semi-perm~- 
nent cofferdam will ba more costly than ~I~ 
"tYcro S~SO!'~S~e Thoo ..L ,- os u of t~'~s p!m~would I 
charged against migratory-fish cm~trol until the structure is 
carried to completion. 

23 
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~" '~:. ~ ~Denver~, C01oradO,~iFebr~ry ..']:5.,. 1940, " 

k' ii 

14EI~OP&SqgU~I:T0 iDES IGITING;Dir~iS~0i,[ " - .: ":. ~.., : .: ; "": 

• SuboeGt: 'Hydraulio~data;for iuse ~!n ~.'%he ;es ' 
:T.or the jKeswiok.~:af.terbay ~' - : 

~ -.,~ . ~ ,'. i ~'. ! i ,  ..~' ' i ,~ ,  ":;~ ~ ; 

. ~ 0  . i s m t e r  . f r o m  -.. h h e , a o ~ n z  , . c ~ - ~  • - . .  • ' , 

attacl~0d, memorandum ,Of ~Docombo r:6..:193,71 ~,~suggo~iug: a ,?Kigh. ' (:~.. .-.. - ,,: 

Z, 'The :followi~g .:ad'ditional ;hvdraU~i~ "da~a~:a.re :~rec~- 

a .P~ez plan-a.~ ~Thz 

vS o0o :kn v 4)s,.i , , *' 

" . /  / "i*'~;~':, ; :  ,-~{ ~ • , , ~ "  • 

%'.!$¸ 



( C :0 P Y ) 

Denve!~, 

~EMORAIK)UM TO DES IGNI~G.~SECT iON 

Subject,: ,Effect ~:of Kesv~e:c~a~t~ 
-Shasta ~pewer ipl~ut, 

,I1937~ 

. • • . ,  

. 1 .  !.Drav~_n~ :21~-D-~72 '~rev~sed ~"Ken.net~.:Dam .' T ~ . i t , ~ : t : ; ~ r  

Cu~e '| 'AUgUSt r~l, .19STis b~sed i on,:aO~ual :obse~[~ic~s up :5o ~ : 
"85.,000 'sec m~d-feet ~smd :,,,reflects %he,relation between :~schKrge 
:.and ~tailwater ~t "the 'Shas~a.:~pov~er, iplaut with present ~d~s%ream 
conditions as follows: : i i : 

,Discharge " 

. "  ' ?  

~o;ooo 
*I~000 

* ! Hyd~aul~ic 
i s%~ile~. 

. _ 575 • ~ 

~580 

5 8 6  . " " ~, 

out the diurnal f!uotuatio~s 
of the Shast 
fee~) a~ila 

f 

3~e 
,tho rogulat~ 
aoro~foot® 
socond~foot ~ 
rol oas c ,£r cm 

. !2 'hours ~0,~ :,I~000 S, fe 
12 .hours !no ~ro! O~s oi. 

i ~ i shod  

hh 

2 

'/ 

> 



J ~ 

~w 

f 

. ? +  

m 

Elev= • 
Feet 

510 

560. 
5 8 0  
600 

ations "at ithe pzopose~ 
on ~he ~!Sh~sta tail~t( 
quire ?..7,,uOO..aott~feot 
t~'~ eon ~i o'lov~t'i on~ ~5.76 

~ Undox ~I 

:at , thc 
% ": 

:~urfaco 

: / ~ r s a  

,:!,, 15;5 

~"/: 478 

:"./~: :~ ',;fro~ '~5~2 ~t~o 5B6 .~fee~. ' ' .,. i~. " 

,6- ::from i590 
:to ;;576 ~feeto -~ 

For ~hi.~h :floq 
pr.eci~ble e l .  
pz~t, 

• , k 

L 

~- .~.~,k~ . .:,~ i ~'̧ '~ . ~ 

", ~ h I 

!Deb!ez. 

k . 

% 

/ 

'% .. 

- . .. .~ %.- , 

/k "' 

k ¸ ~.'~. 
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