




Subject - p z l i c a n  P r o j e c t  Final Phase I Report 

' Y 9 i s  l e t t e r  t r a n s m i t s  - f i v e  c o p i e s  of  t h e  f i . r ,a i  phage I 
k;port r l i ~  Teiichn projec.-&. 1, d i f f e r s  from ",he copy ;~:f-~icf- 
Harvey qave you at Pelican d a t e d  9 April in the f s l l o w i n g  re- 
speek;bs : 

1 )  ~ppendices E hnd F arE i n c i u d e d ,  
q". zmse eeonornic: analyses are based c ; ~  5o-year  ~~~~1~ 

periodi whih-ci.~ repr2sents t h e  economic life of e 
h y d r o  f a c i l i t y ,  r a t h e r  ;' ~ h a n  t h 2  35-year amortization 
per io6 ,  The text i s  edited ts ref lect .  these changes. 
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'y-tmii i . ;  \+j{,z:cd i('Jjisist i ; f  y g p l a c i r l t ~  t 'he ]-ost irlass 
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a.- C-- " r " ; ~  ~-~-y~-~j~~ ,-&at& -c ma6=+*: - -kc ;ze;e ~ez"9laz9r3 and  ,-pi:-~f-- - -  
XP -f 

L ii 
$- , --=. t2 %+ .g += (:; J +:;r ~:.-x-oi-c-kic~n cf t h e  operiStc-,-, mx- ; i i l ~  c a n  "-- 

h J e  ac- 
e * cpmy+ .J...-J-L * &.;he& - 5 y  using ;; s im2le i-ky6~a-i ic sysrr-13 

8 .  The penstock need5 be ::epl--- ~ h ~ 2 d  cr 

$)* Q T - ~ S ~ T - L  
2 - i i  control v a l v e ,  t u r b i n e ,  i j r jvernar ,  gen- 

e ra tor  arid switch gear should i;e replaced w:-th 3 nerij 

e r y  packsye (one 500 kW and one 250 k'$? P u r b i n e ] ,  

T i e  p o w e r h ~ , ~ u ~ e  ;reear; tc, be remade-leed fay $lie 

equipraenz and repaired where neeaed, 





USi(li-,Engineering-Science ( U S K B - E S ) ,  loeatcd at 2515 A. 

Street,  rinci-icrage, i;l&ska 99503, w a s  sslected hy' -t.iie A h a s k a  

P o w e r  Authority (APA) in response to its submittal of qua%-* 
if im-. L c t i o n a .  A f t e r  b e i n g  se lec ted  ,to purEor-rn the t e a s i b i l i t y  

a s i g g m ~ n t  or' PGWET. A l t e r n a - k i v e s  f a r  Fellcan, a le'cter was 
e l a r  0 3 from $Af?R, d a t e d  4 Nof~emljer 4981, n e t l . k y l n ~ j  it + p- 

$ ~ X ~ C Z P ; " " $  f= Lhe "2 c a n t p a c t  be i ie~een  the p a r t i a s  was  s i g n e d  N o v e m -  

ber a3, % 9 8 f B  

P s P i e a g j  i s  a s m a l l  comun i - ky  governed Sr;y a town cozn- 
<p ; 7 
-Ad . -  iir has a permanent p ~ p u $ . ~ t i o ~  of aijproxilnately 180 

peop3.f: 3128  2OG temporary residenisz;  d u r i n g  t he  f F s h  process=- 
%06'""&d 011 $ nng season* C~ ka, &he bcchnks af t k i e  Eis iai- iski  

" - i n l e t  at the notnth oE PeZican C r e e l :  on C % P e h a g o F  Tslar .d2 7 0  
a -r ,p- - i 1 rn-x$-f:s [J.~c,F;: L J L  $ ~ ~ ? r ~ ~ e t u s 3 ~  dhe ~ l k ~ $  c c > ~  +the to&#jn tdag $elected 

=j.*~- wa.kwer ~ i i p p l y ~  sgd i k s  ilydrclpob-~er p a t e n ~ z ~ a k  , n  - i " ' ~  i jae economl~ 

-j, - based on f F s ; " l i n i ;  anli .g". A ~ s k l  * procesfi,jlyiq .". f a = i l , i t i c + s  ~ , ~ E ~ \ i c h  u 2%. are 

'f.k kiss g i  > icc;2tea w i - i ;h i r l  the  coiiiy~u:nity. -.. j. *f: s olo$fn !--- :k bj 1-1 ~3 pi c- :L 
-3 c- ;cjnd .."a aradc2 s3ppisola  The ~ 3 ~ i i ; ~ h ~  j - 8  ob$aimy12sa arom Pej,.kcan C r p e $ ~  

4 

if y.. , -be ,"a y sl ?-. . - - , f i s h  ~ z r n c e s s i n ~  > g 2 1 z ; . n - t e  ..a. $" -;.. a*m j- A 4, a. wL v- c ,+. 3- -k $2 ,f! 

.> I $  - c-tn.'j-<sxii3c> ~ ~ ~ j ~ ' - r ; . ~ p  j p ~ j ~ m ~ ~ 2 e ~  i v h ; t - < >  *[:*pi~3 - - s .grs~t : ,p: i \ j9  qYrpi ;a 
J a- 

*a. - ,. h-- 

3 (2 (-3 q- 7-*- $ t - 3  "7) 
a *' ~m * .* 

, ,  , , >, , ,l. *, i, ; - , ,  9. 3 j P 3 3. j, c s; 13. i.j ,kw j,- i- !,a ,{:" . t j  < '" Q jl-!,:, ,-? qg , 
k' ..i *... &%. b A ff 1 ~.>. * 

'c* pcs" ['S - 2,. a I ." --~. 
%",, -,! t;l 2.. 3, '(-- (2 cj- j-] -t; fi, c! jrt ~;!'b :ie ja I;] t:* -jd 1 j, i;- ;j- t ~ !  $5 t'-'q*s w s j l L +  & *  ;fi*g i* f; 5; ~2 r? 5; p.!;,j li, e: 2; 

.4 .>- "*. 



~ T - T  i f i e  AAPA k & s  e:.lpa;l.;yed j-hs services  aE 145j<H-<$ A - b  r- 

LU peTX0V"nr 

a reconnaissanee-lfvel study, as o u t  - i i ~ e d  " ID Seirtiiara 3 ,  on 
* a .  the poahsr f a c i l ~ t l t i s  at Pelican, A -  f c r  the p U r l j f i S f  o f  

to a Esasib;lity s t u d - y  of 3 s z j l t a b i ~  alt-!rn3j-ive to 

7 * m e e t  the power nee55  p r e s e : ~ t l y  aria r n  &' E l ~ t u r c  . m-e re-- 

q i ~ i r e i n e n t s  are o u t l j n e d  in the req-jster 1981 3WLC 

94,055, S e c b  4 as zmcndedo 





O b t a i n  e x i s t i n g  zocxments arid g u i c ? e i i n e s  f r o m  
Alasj;a Power  A u t h c r i - k y  in Pz~e$orage. Coara,-6, 

-> - u bse r - \~e  e x i a t i r l g  c r i b  azxfl, d a m  aklutmen-ks ant i  
oharmel c c n d i i ~ i o n s  , f?. wre f o u n d a t i o n  ruppoxt, 
wood-sr;ve penstock f o u n d a t i o c  and anchor 
s i l p p o r t ,  3:ierz13 slope s-kayti; - -.&. -a- 1 -- i k,v.. arid 

-2 ' 

tunnel eondj- . -~ion c y ~ ~ e r - ~ f e  geileral geolog 
. =  coni l i t j ,sns , and nt-;+-e - .  z ~ i w  5 o f  

?r 

e n  stac2-a as fai-nlks and sj:~ear zt2nes a s  
-tLpiey f n a ~  a f f e c t  +%I . . y t r ~ -  : C :  e r n  :?take an ~ 1 5 3 , t ~ t a %  +3 e I] - 
assessmsnt c f  caugje of " s e m c s c l  ci~:e12-k*" ~?pi;\i--ted 



a a Prep3 re a rlrlsf' repast o f  gindings i l J a s - c r a t r -  
ad -.:z QLL +-& ,,, maps, p%o%ss and sketches 

.&fr;er ~ x a j ~ ~ i n a ~ i o ~  o f  populatisn gro.ar.th, eco- 
nomrc a c t i v i t y ,  f u t u r e  uses, appliance s a t u r -  
a t i o n  l e v e l s ,  ant icipatei i  cas t  of  powe;: ar,d 
existing power ganera -k jon  facilitiess a fo re-  
c a s t  ~ ~ - ~ i f i g  & P A  3 

-23 & % . A  s renulations w i l l  be made of  
elr .c t r ica1 energy and peak load r e q ; ~ i r e m s n t s  
a-0 -&-*&a 75.-- 

&-:i, y e a r  2602, 

Rev iev 2.9d drters;;;ine m3rketabi.f ilkpi ?-,f the 
T available power g s n e r a - k i o n  options. ~ n ~ ~ u ~ r ,  

as a p n i n i m u m ,  ~ o r ~ ~ i ~ a ; - a ~ i o r ,  af: repair and 
i .i;n~rayeifiefi$ f  he e x i s t i  - 

A - n g  hydro  p l a n t ,  
increasing the hydro capability by drawing 
~,~jaeex frol2: ~ ~ ~ l ~ p  v.a-+- ,rrsheds, add ing  g e n e r a t -  
iiag capaci+q~ .to thE cw-. . ; , :  

L~ ,,;b~~ng hydro p l a n t ,  or 
d - j e s p l  - g e n e r a t i o n  



Cgllect tI3e necessary d&-z ~~~~~~~j~ *tT2e 
i ~ ~ p a c t s  o f  each energy supply --, - p l a n  in keep ing  
b17%tFi -:.%-he economic, environments-1 a n  te_reb.nf - 

T- ea; i,naj.cators specif i e d  in p o w e r  B u t ' h n r i t  Y 
frconnaissance s t u d y  regulations, 

Prepare a d r a f t  Phasf 1 report in 20 copies, 
respond i n  writing to comments recei~red on 
tl.ze d r a f t  :.repor-c and prspa+g a final rep~r+ - 
in SO copies. 2 -  PYiase 1 ~:,--.-*r- et@3cI; should 

-- i " l F  idsk  1, Data Research, i~ reported in Appe:idix A. 

and Sec+kisns 5 and G B  





f Island i n  a broad -fhaat s j - r i P  - -.l%.e2% 

r ~ ~ ~ ~ h ~ e ~ ~  ai2r2 ~cu&heas.'t i 2  confol-ma,gce ;&~ith prevailing 
91 -. n trend i n  southeastern Alaska .  bqlrhin $-p i is  b e l t ,  intruskves, 

made up l a r g e l y  - 05 q u a r t z  d i o r i t f e s  2nd granitoi.a 
a = a  racks, have been i n t r u d e d  parailel to t he  stratik~ed coun t ry  

-- ,.a. 4 ra>l* L bib h iese  intrusions were accompazied by meta2~1osphi srfi 

xoeks and  ex-$ensFve defol-q2a.$q,,--* 3 - 1 3  of pre-existing racks 

i ~ c L u d i . n g  fo;.*iiza;, break ing ,  and moving of ioc]rs by up3 A A L 4'-E- &. a- 

ing a l o n g  vertical failles $ s.cr -i ,.- ka*- , s14p f a u l t s  and -c;oc-ifile 

jlhrcis"t f a '~? l - t  i:.ig 



* 7 1 - ;-<:?arr~ - - = ;>~" ; c ' ; ; ! ~ ;__ -y -M A ,=s;fj sca.-e~a_;,; of s e i . s l x o h g ; ~  sj-aticrms i-n ~ 2 3 ~ ~ 4  

"" '" "2 -fT;+\ 
* . . -  .- a 

- - I  ' 1 .  i j , c  ~y l l j - aae  S o f  p g ~ l i c ~ g  1+3ea+-e3 on t P ; e  &lGden 
y-* C" I-" -P 

- e 
-. =,, -JX - ?  I v~l-~~,.c"l-i agpears 3 the 
C" , . - - k j i t k  ::;a2 2 - 5 7  " " : & - - a -  b e  2- (JJyJln A ;  T/f$j'jij-e, 1.974) r 8-5 J.. L-" 9 0 + 

- - .  " -* x j - 5 ~  sh~i~1~: k p h a t ,  : v ~ ~ - ~ h n ~ l  a J o f  50 rE-jles, ~ a r x f i - -  
& f .X- 

' u <*-- 5 c* -, 
~ti..acj:?;.t.ude j , i  on rF1r.e RicIiter sc jie i r i  I - 

1 *- -- --2 -221 ;+nd one o f  m a g n i t u d e  6 ,  i Look - piace in 1973 .  "$'he 1 7 5 1 -  + - 
Page i s  i i 2  se ismic  Eons 3 .  

*-a* 2 dzmsite i s  on P e l i c a n  Cove Creek,  a d e e p ,  steep, 

fiarro.;i gor#lsz runrAixig  down m-.;;=-~ I t tauis  Laxas ' i d 2  5 na>;.r~i\; h 

pl a t e a ~ l  di:s = k i  rJerd;rtsl- Bedx~ck 3 ~ s  i d e n . f r i f i ~ d  as 2 

syep-i tc.  -&t. t k ~ e  dasnsite, tl2e ~ ~ a ~ e a t h e ~ e d  zones ]have eroded 

away d u e  to %gatex  action ans. the  exposed foundation roc4 - s i s  

a moderately j o i n t e d ,  sound,  d u r a b l e  material. 

- r c  6rakna.ge b a s i n  ( s e s  g 4 . 2  ) aborie P e l i c a ~  Barn %"l- -- 
f s i2,95 square m i 1 . e ~  and i s  located about I j i :  abovz 

- a  i the rr.aut;? of  pplican @reel; mich empties -jn.ec i;-hr i ; ~ s i a n a k i  

. f iesr a b o ~ f  7 1qes-L Juneaus ste-- Ti2 

d x x i n s , g c  baslir i s  or,e of  a m~ltitudr of wate=shrds 

~ a ~ ~ l  p r e c i ~ i t a - k i o r :  and sno\iJlnelr fro111 ckiichagof Ts- d --- -- 
"! and - B a s i n  topocjrcrpbi2y ragges from a skeep narrow clanyon 
$--he danc i -ke  to g e n t l e  ~lopi ;~r j  s t r e a ~ \ b e d s  en "kc- t ~ i ~  i n t s r m e d L 2 + -  LG 





January 

February 

f4aX-c 3. 

E*pri  l 

t b 4  3 y 
- 
?j 13 E e 

July 

August  

September 

(jctol3er 

5Tove:ninbe r 
--b IJe c EY~!;-JS r 



h igh  runoff f a c t o r ?  T""r i'hese :bse,:vatior.s related two precipi -  

t a t i o n  w e r e  not u s e d  d i r e c t l y  i n  the hyzr~logie investiga- 

tions related to t h e  project studiesi but were used i n d i -  

rectly as checks on the re~so~ablsness c f  conclusions. 

F- 1 %  are no r u n s f  f c a r  on Pelican Creek,  but zhg 
f- r, U, S.G. S. does have some g a g i n g  stations nearby. v,,e i s  at 

- R.lack R i v e r  on t h s  far wester:-i slopes 3 Cf i i~hagof  ~ - , i a n d  

*"I o n l y  abou-L 20 mxies s :suther ly  from Pelbran, Two are on Hack 

Creek, lacated ahoc-ar 43 miles southeasterly f r o m  Pzl-i.can ol-: 

j-he leega;srd s i & e  of P-i- + . , I - ~ , ~ ~ E I C J C ~  i '-3- ~s ' r ax ld .  is an  tan-^-- 

the  i-iear? r u n o f f  of E!.ack R i ~ j c r  duyij2y the year =f record 

(8,9% c f s / s q  ~ i )  e x a c t l y  as reccrded at one of the Book 

Creek  gagzs  during Ehaz same period. S i n c e  Black R~"-I,TC~- is 
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P 7- i ' ~ ~ 3  15af-J 7 - T -  s * c c 1 ~ :  3" t 5, T 5 K \g t - ~ ~ ~ ~ ~ ~ ~ 0 ~ ~  J ~~-~zere  crlc-lnal?ly i ~-SJ.-~T~~C-CF:~ 
- a T C -P ~pa?rt.----one cn ec.zi * (2 ~ - j  1343, .k'qe peli.cl:aIs... 

e 

- t  - T - s - 
i , 3 i ~  St0f:aga5 co1-;-inzl2y a- - ; " . i~r~; - j .~~s2'2 a t o  55 1 -e $-hat t-i~,'le, 

+- 2 1 v- >' - 1 

..,.AkJlj.?-~ :?a5 pai - i ia i~- : j  r ~ - p j ~ . . i l k  ii: 195 i . j b g  fie48: rilnfiex 

x;;; i f is"a~L.;d ,n;j t-hf WoodxJ*;i:arFJ goi;ercor ails& f-$2 i . n s t a l -  

lat i :- .  rji;her items hal ie 'beel? re-piace?J or 2 A d s i t i o n a l  items 

a(Jt"Je6 on ;he t u r b i n e  as t h e  need f o r  L m p r ~ v g d  efficiency ~ ; - l C j  

q r c z t e r  reiiabilitv has a r r s e n *  %;ri~ c f ?"_he ai3eY"-- det:~ - -j-eb@-g~ Tif?v2$ 

- p - i> s - l  --t 9- 
, - ;i,,ec,sity to 1ubric:ate t h e  w1cl ;e-k  gates which were 

- - sticklny u n d ~ r  c e r t a i n  icads. However, t h e  system o f  i ub r5 -e  
I_ - c l t j  r.g x,~oi,~l3 preve:-it t h e  Stc. rase - Coinp3rly frc;r-i u s i n g  

P l ",e wa-cer fro3 the power p lan" ; f r ' t e r~  for  a planrled risk 

hatchery dge to wai;e;- quality d u r i n g  t h e  time of l u b r i -  

-7 %- c a t l o r .  hioa t e s - t s  t h a t  have been run recently, the t u r b i n e  
7 s  has  f r o m  ab0u.L 2c 3 0  percenr of i t s  efficiency. 

\%:hitmarsh, t h e  plant superintendent, inspected t he  i n t e r i o r  

c;f t:--+e tarbif ie  and four,G son.. of t h e  sharp edges of t h e  
.L- 7 r d p e i l s r  b e n t  in C h e  sane nlannsr as ~ t l e  cld oile t h z t  i s  -- 

s t ~ r e d  in the po~orbouse~ 

r - 2  i.ne 42-iach s h u t - o f f  :,ate calve ( iudl .ow Type) just 

ahead of  the t u r b i n e  had developed a cra-k in an o l d  xepair, 

T1- t~  - *  cause wi,jas detarsmine3  to b~ wat2r harnn~r generated when a 

tree f e l l  on the penstock and broke i t .  In 1980, t h ; s  v a l v e  

caused  a - tx~~rs--nz~nLh shu-t-dov~n %%e condi",ri_on sf t&e  x3raBTh7e 

w a s  recorded in T o p  W h i  tmarsh ' s repo::t, Ja:;ual-y 198 1 i.j;?=re 

he reported the valve to hz in posr shape. I t s  e o n d i - c i o n  i s  

d u e  ta ageo 



rn?? - - * - 
. generator i s  C.ei?erai Llee.rr ic  S c h r ~ c t a 2 - y  - ha. 

607224 F F I  T17pe &TB 10/5Qi)(750/735) i ? o r m  C ,  500 t Z3QC;  

-,%; c8 1 +c 125 h m p  ~ 3 - e ~  750/735 P a t e n t e d  12/15/96, 8/29/99; 

11;'20i/1300, 4/2/1901, an2 12/2,'1902 ,T f h j . s  gen~erairor was 
- * desiqned f o r  and drxven  by an induction xotor. It w z s  razed 

500 XVA at u r , i t y  P.F, a n d  suitable fsr a 50 percent 

avzrlozz f o r  2 h o i ~ r s .  f i e l d  windin,- was des:iyned for a 

125 va1-e excitation qme c ~ B e u l a t ~ 3  f i e j J  ~ar-r~a-'P- - c - 1  - 0 Ein*- ..~43" 

K Y h  1 P,f, i s  55 amps and at 50 percent  ove r io , ad  it is 75 
r n I  P = 0 P b l m r a  arnps i n e  r;ele resistance at L Y L  was m e a s u r e d  to be .75 

,- 
T i ' h i s  t y p e  morou-driven generator was not desic jned fsr 

t h e  overspeeds t % ~ t  occur on wat .e r -2r iven  carbines.  Over- 

speeds hsvz  been recorded Jn the v c l t  a23 cvc2s m e t s r s .  

Those yLe'cers pegg;G 0 u . i  a; 3000 TJ and 64 cyc les .  'yk-~ 3 ~-,T,J 2 - 
speed d i d i 3 ' t  see51 to do a7.y 6anaae to t he  g e n e r a - k o ~ . ~  "-o x l i r ,  

i n s u i a t i o r .  i s  f i a k i n c j  c f f ,  b u t  i s  being p a i n t e d  c v e r  with 

g lyptul This p a s t  sunn ie r  when sv.ar1~r w a s  a i 9 ~ i l a b l e ,  t h e  

genera-tor was b r o u g h t  up to its 506 k W  cip3citya 

ijencraLor c rcit~r i s  a \qescirigho~j,se 10 ] 8C 
- (amps) ,  1 2 5  1150 run,  Type SI;, "ram 6 S i  S-c.yie 11579%C1 

s s r j . , a l  243, D.C. d r i v e n  by a CV b e i t  5uLley. 2?xiLs p i e c e  of 

e q u j k 7 n e n t  r u n s  h o t  a i ~ d  m u s t .  3 s v e  a ccoling sys ten .  co oper- 

ate a l i le  e ~ c i @ - ~ r  is a ~ i - = j ~ . i . t l g \ " ~ L ~ e ~ r  i c d  alf Eap i~a~ t e ; i ^ ,  
-- PA, I$(") "jc$j, 120 9 3 . 3  amps, i ; e r i a l  34~6386, 1450 rpm. ; .&. 
i- L 

7 -* ncjver opera$ed acj - j r , tcnf l - .  & , * a  ~ i l h  c cef t:hese exrzj.-:;-azs a:-? 
., - nc t Y-F~:; a b l e  f r ; o ~ g l ?  to c ~ n t i . n ~ ~ ~ .  oper;it;on .for a:;y f2:ttnC;i: 

-"7 ,e, -*- 
L . J C i -  i o d  ed 



Tj-!;? _"orekay A - ~ a s t  of tl:e pens t f i ck  has a 3 ' -6" X 
4 9 -4 B g  r ising srem, 'riandwheel-aperatEd gale. T~-JPS de- 

alanec!  to skist o f f  for naintenai:c2 o:f t h e  ~ O W ~ X -  

- s y s t - ; e ~ - ~  n *ihe gate i s  -coo small to kandle the flow and Sees 

riot tightly3 It also allos..s the b,;z5ter j;o flow over the 

The manuzliy-claaned screens  are alsc loca ted  in tyke 
r(7 forebay. iilese screens care of remoliing about 9 7  -per- 

c e n t  of  t h e  debc i s ,  however, at t h e  ve:cczty thaz  the w z - k ~ r  

t r ave l s  through - th i s  strncture, s o m e  larger s t i c k s  and rocks 

do net ge-b refio-ged and pass i n t o  rhe system, The o l d  inpel- 
-a *- 1 - s f i ~ w e d  evlaence of being s t r u c k  b.7 9 objects a r  high v e -  

2oc;~les which cut efficiency cf the impeller 2122 cause 

loss  o f  pDi$er jnd r e v e n u e .  5Th.g impeller t h a t  is ES~;J in t ' r ,~:  

t u r b i n e  is reporred tc s h a w  t3e same t y p e  o f  damrge. 

The wooden f l u m e  f r a ~  t h e  forebay to the t unne : l  is 511 
.F deepo F2os-k  o f  t - h j ~  cap.. . , f e t  long, 5 feet wide, and 4 f ezi - ax) t- .I 

'F- " . * L~ a974 an.2 1977;'. ~JXYE was replaced i n  .. A I f - S  S Q C - L ~ C ; . ~ ~  a 
= *  li 

variable slope a Some of  slopes appear S.;, c;rrrl , ,3l  

cz a .,c " -5- " i in,5 so1i-e siAbc;r ik i ;*ai  . -- %e so th3.i- s- rile pc.ir1.t "' ' L l r , ,  . $WCl U\C?E?t ,F 

- * a sp;i~~1-]~ h?, i t?r; ;~i i .~ - jump ~ J C C U ~ : ' ;  and. J -  ii; last. cover t:lf 

A l s l . ~  has 'h;"~-q-l j ,  waehi.!:;o O Q ~  ~ 0 m  of i - j l e  5 ~ p p i ) ~ t  s \ J s ~ ~ Y ~ ~ .  

'bi:~.k* ?-.hath {do5csna-l - . A 5.7 j - - i. 3--k e f 1.0 iq a, ,r +- 3 

. .! * . " "  . .- 1- El La ,L 1- t;:') 'j 1 (1.i (2 c: ;A !A c? 1-j (2 3: I-'\ 1; 1:j Ii- fi kd ~!,\ cj ij, cL/" ,A L #  "*. 2- 1 L &d. r- 1 :-\ % '  .a. 1 c>. -. ("3 (21 (j 8 r] (1~ + 
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- ' d - , n  8 Tj fe rc;c:q--filled crib Sam is 135' lot.; a1.a 1 s  L L  

7 - spliiway is 50' w i d e  and has  a s  xii?izh as 5' 
,-a . 
A 

3 - 
i i n w i n g  i t  at o n e  time. Due to t.;"!e l ack  cf 301i arid 

v e g s t z t i o n  co cover t h e  d r a i n a g e  i r e a s ,  the flow over the 

a ~ i 3 _  f<--- 

.& . $,gay can  v a r y  5 '  in a 12-hour period. ' Th i s .  va r i a r ce  2 5  
~ o t  an unusual occurrence. Duricg the cold man- ths ,  D e c ~ n i -  
7a 

- u e % ,  J z ~ ~ z z - y ,  and p5e3ruaryg t he r e  is rarely enouch ivater to 

s e n e r a k e  ,... :-ik~ch powere Most ~2 the avaiPab4.e z-,izP:er i 5  u s e d  
- f o r  tp ie  town, auring most w i n t e r s ,  the hydropower plant i s  

" _s completelli ;h=t f o r  a p e r l c a  of up -to 4 weeks, Ti2 ~2 

plankf;- ly on c h ~  lake s i d e  of t%e c r i b  d a m  i s  v e r t i c a l  T & G 
'" Bi IT- ~ ~ h i e k  and 8" x.t4;ideo ~ . n e  darn t op  su r face  2s 2" x 12" 

double-planked wit:? t h e  ! .o~~e:  board joints lapped by t h s  kr 

upper bsa rds .  T h e  wi.r.q wails are v ~ r t  i ca !  p l a n k s .  Ths rock 
- n r:li u n d e r  the spillway has siucped abour 3 to 5 f e e t .  p-7- & iLai. 

abutments -i-har did not have a tight are sl-lswing s i g n s  
C - 

GL heavy eros2.on 



4 .  Cat;erpilia- E-3408 ,  lgOC r p m 8  200 .?;bll 480 V C J ~ ~ S  3- 

uhzse,  serial 2 0 5 S H i 0 9 9 ,  purchased 1974. 

T;kie v l t e x -  syst+pla i s  +ju;upli-ed - FJir-ect-v o u t  of P e x i t a l - .  

Greek after it i s  ch?crirlazedB ~ n e  Cold Stcjrage Gsmpa~y 
* - c s l s  mgst of the i+~a te r  f a r  its f1317. p r ~ ~ j z ~ c i ~ g ~  Th..e 

system 2 s  u m Z e r  i?r.escilx-e w l ~ i c h  is prov ided  from a c o n n e c t i o n  

tl:e per.stoclc. Dur i f ig  most of  the year, there is adequaxe 
9 - \gater  f o r  all ~ J S ~ L - S ,  i : y j ~ ~ ~ a w e r ,  t o w n ,  an5 processiricj 

. -3 p l a n t s  a. In ~ n e  winter, q f r o m  t h e  passed 

throi;igh t 1 - 1 ~  sv-,tem - ro keep i t  from freezing. Y'3-j~ w~nt .= . -+ -  , A- 

u s e  is a nise u s e  of the heat  t h a t  is in t h e  w a t e r ,  If Ci;- ~.i l&.a 

h e a t  cou-ld n3-k t a k e n  a d v a n t a g e  of, -;hen e h ~  town would 

n--=&7e x- t* l a v e  to h z z t  the water system with eiectr ic3-1 p ~ f l  









Cn f iarzs  of  9 and 10 ldaver?.bfr l931, afi insps-c'ciai? 

k ; ~  5 2aL2e of t h e  P e l i c a n  hvdr-oeiec-tr ic - gezeration s i /s ter i  4 for 
s = ~:::rposes  of sgrx.i.eyifig -the c o n d i t i - o n  of the a c l l r t i e ~ ~  ar-" * ( ~ 4  

* * * * <e;ernl l l lng woult.-j c c c s - t - i t ~ t e  a x . i n i m ~ m  and z - e q ~ i ~  26 

reatorsrion FrQcj:^ay.3 '3nZ k7ha-t w o u l d  constikut~ a :;eeom?le:i~er'? 
- - ar,a ~ l e s i r z ~ b l e  i-estorazj-on - orograii: tz keep the  system in 

n,oe;arion. $,pperidix R i l > c l u d e s  - k h e  trip y t h a u  i - 2 -  

spect ioj ; .  S e c t i o n  5 describes t h e  5yste;n composed af dive ; - -  

sion darn, g 2 t . e  s t r u c t ~ r e ,  f l u m e  cornpiex, penstock and power- 
P74 " -!-louse - !fils sec t ior l  describes the m;or-ks in d ~ t z i l ,  

a .  crrriqlres their ~on~j~t-~n and ziscusses renedies. 





d c,irjn .. S +- - A  -=.- Ui t i  -. --? loss of  life or pr;.pert;i would be expected fron 

L i i C  "I-- 6r;i:: failire ij--ej f , althaucjh sac:-- - . r . n ~ i l  ,u,A, ,l bs sx-ae-k-c f r c ; ~ ~  
- < -  rhe o ~ e - h a l  f prc3asii% mzximi::n f i ~ o i i .  P e ~ t 0 ~ 3 t i a f i  zn6 cp-a 

- 3  y ~ a c ; ~ i ~ y  i s  required E-J D Y Q ~ E : ~ . ~  i !>~~~e~L"; " ie : i t  and permit 
d- 

coj i t i i .ue2 hiic?:oel;.c-tric - power c;er,erat-jon f o r  e b ~  comnaniry 

of P e P i c a - s *  

*T!z dam Iesjcc hafj1;- - - - j ~ - ~  t 1 -p~  c.-ibs is 

reported - z; have i;luinped 3-5 fee-t. T h i s  s l i ?mpl .ng  i s  j u c ? g ~ 5 .  

to be t h e  r e s u l t  of a c o i ~ b i n a t i o n  o f  bottom rock being car- 

v i e d  away by leakage t%.raugf i  t h e  d ~ n  alla -. - ;2icjher rock being 

cui_'M~ld o a t  of the do\t~strearr; face  of  the dam by n e g a t i v e  

ASt:tl;lei?+ abrasion ],.as F;sen r f p a r t e d .  % T ~ L S  15 intzr- 

p r c ; t ~ \ i i  as the e f f e c t ,  of jetting a c r i ~ n  at. leaks. 

to be i n  basically s o c n j  conditioni x9;i::h rot a r c u n d  some o.!! 

-i:he p i n  hoies. 

.-.- 
I 1 , p *.' C,,"1$ 

* ~ , . ,  S d , . X < l e  qa.feje sL.k +?"iJ ' f l U T r i e  j-Y?.T?i";;? . - ... '"i L." - 1 L.. A *  -- 



- * i s  S t u p  seepage by coyjering tk.,e upstre.sinsl, gaee 0 s  ~ n e  
p " -  ' dam with tough eemporary constrcction X a D r l r .  



13. ? ,ep lace  the timber wail with 3 buttressed 
.* 1). f arced concrete a,gai 1, afi=flor&J reci:: 

fOU"" -4- ' - P b -e s," a 

L r  -iga.li g q ~ ~ ~  za ~ ~ ~ ~ ~ : s ~ s ~ ~  

p81mt ,,vc;ed eY-%,,,- Su -5-ash raclcs tj-le r x i s t i s g  gzez 1 

r 2  -nb. , --%-u ed and re2lzcsd by a hy6ra i ; l ica l ly  oper-- 

gat!. ~; i th rez2ote contrci. > y ~ i s  modi f iLeat io : l  

~ ~ - 4  1 1 permit  ",he d a m  ro saftly pass the 9,000 cfs  

d.;s=igc f lood, reccmmende$. by CQE, by overtop- 
* - -  p i n g  the \\:irlg w a l l ;  ailfj w 1 i . i  ~ r a i i P d e  fo r  ;._ s e c ; ~ e e d  

L 

2nd sa fe  j.ocation for =%,~aL.je n g ~ e p a - ; o r ~  Cr L Y  



- -  - c n ~ @ r  - w ~ _ h ~ ~ ~ ~ ~ - ~ ~ - ~ e  $1 b,3"",h Pyl!e 3 scree--- an2 o ~ 2 r f i < 3 k ;  

s t r a c c u r e  2nd roc!< %ox surge ckamb2r [penstoiz';c f o r e j a y )  

2-re called be r e d e r i g n e d  2=.rld r-constrgctei; * ~ ~ > ~ s  a.. L.?,.Lnag' 4 

> - 
3 ssreef i  is < i f f L c l . ~ i - ;  t; j -  2fiFj passed s l n e ~ s  

r I"? p1-3-i - * -- - s ~ ~ ! - ~  t h e  ~ U T E Q : : ~  c a t ~ s i a g  dimage zo the impelf er , '~'a e 

l a t t e r  ii.. akso  recsmj~ended under A l z g r ~ a a j - i v e  $3, so as 

e f f ;  - iently p x - - e \ r e f i t  rorl;s f rojr: nass dc~*~-n eke ~e,.;,sr,o@:q. - - "=- 

i ~ 7  i g  e ;;me~ ~ n c ; e ; f  1 ts:ql g I ~3;-,7 i ~ 3  al;d genstgc.!r is in c e e j  of 

h ; u $:. ']<I a r- i 1 -3 

"3 -*. . , $0 re(.iuce rt3-t p 0 t e n - f ~ ~ - a ~ .  a j ,  $-rer.s 
- -- _n 3 ,  5,s c i t j ~ p d  ..," b ~ c k :  $ 7  as t-3 p i -  - f  . . sficj: 3.3 

+ . -  . * O D ~ ,  out:. t h  ~-~fist...,;-.%. ;;3ax, _ \ ; ~ \ ~ c x r : : . ~  bLlq2.~C? X- a 









-- - - --- - ----- 
i;r 0sb lqd~enLi. le~ Cross Wevenues Reveriue p~ - 

~iacdi" 7, A a,, p q 3 ~  *-% rrsn &ate% Sold F- *. ,m -y Pawea S ~ l . 6  r * . d i i  b-- Pz-ad" ,~ceZ 
yea Pi-cd~a;led Pelican ~ t i l i t y  P e l i c a n  e i t i l i t y  [ m i l s )  

__I--- - ------- --- -*-*--- ------ - - ----- - -- 

p- ---- -- 
a. Pe l r ca rL ' s  F k  i s  A p r i l  & to Max-ch 3 1 ,  

- - 'pel i ca i l  U',;] i-c, ..ia::ei -8;es iglcrea j e d  ~ ~ o u C  ,409 d u r i i > g  : f l i ) 8 J m  
'pelican Utility power r a t e s  i n c r e a s e d  22% d ~ r i n g  F Y  1980. 





$* 5 - s - 5 - v ur-j--an i;osjer rp~t ; i=e-r .en+-s  of Felir-ari  
c - "  

r vesii-~ - -  -:-en2-j- 1 2 3 ~ ~  2% i t = ~ s  at p l c ~ f c ;  levels, 







Fuel .  Bj-1-1 

r-fS 1 n l . s  * ;as-in~e- -to Se benef -je_I-ai - - 
3. - e x ; ~ e @ t  tf2att the IIVdrc..- 

,-I ."'. S' - ., hr-1. n a c  ~ l - 1  price ~f 2;b;er  
- r r * 9 a r  

s T Q . -  A l b e  9 f i ~ ~ ~ ~ f ) G ~ i ~ b i ~ r  - 
5. L. 

23s "j&- Yjave z ~ c a i a t ~ e d  2- , . - ? . A -  60 $r)e.1..ce]-jt i n  +c1-1<3 "v- ; a s ~ c  s fol ,~r  
ii- 

v ,a" I le,i l l~yeas ;-i-ie i I* fuel c ~ - z < "  L.i,,d;13-ziJ a,& - ,  - t h r g 2 i : 2  
+-. ,&. 2.- E* L" 

& S 1 c 3'" 2 > .." ."A ?- 

I L  

?-- ;j.-j-5 c2 $; -:- I,.) 3 .i-- ~? .- >h 4- 
L ,..a L'r,. c. 







Ti,, 2car --- 



"" - % ? - - -  . 100 ~ii*--~?;!i  ~ i l , : f i ~ s ~ $ ~ ~ ~ ~ ~ i 4 ~  ~ ~ e n e r a z n s n  acd 5~ I S ~ ~ - -  
6 -. - q ;ad i s  -d 12-Lafi-t t k \ " t  Y J ~ ~ . L  ':-,ave improved e f f i c i e n c y  axid i q - j l i  

x -  e 
J "I i ~ y - l ~ l z e  10 Pce-k adjikicnai nezd i n  the system by e x t e n s i r i q  

I - ri-ie c r a t t  t i l S e ( s ) ,  c a n s t r u c - k i s g  a ne-d a f t e r h a y  to a 131iwer 
. s eleu~clon, an2  :eplacing ty5e f l u m e  with pressure c o n d u i t ,  

550 Ep 
Q .. -~w-py-=--. 

!, jb 1 \J 4- l%-T=<r 
T*r 
1." *-4 ' c- 2~ a l l  cr.:x~er i s  - r ~  be f u r n i s f i e i  Sy h?;Z_roeL r:3: m 2.. -- Ld L r c * 

@ - *Ti fi ,,-ation -- 







i-i~iq : d 
---."".--.---.".="--- 

v -3- 3 1 i-.-n~~ r* - %-. r- , ive o f  (-4 A -  -: v - , - .  ;*fda-~zr f ~ x ~ r z  j ? ~ i x > ~ p ~ ~ ~ ~ ~ ~ ~ ? ! ~  

- I  - I 

<;reek - 1  + 3"- F1201-20gra-ph - La'qe ;i;; s4-ac i -e~~ 1~ derail. 

gcie sy--yce;. j ~ o ~ l d  coi-5xs-t 0; IG-fco-t 1m at P : q c ~ l f i q ~ ~ ~ I ~  _r A 

- " "  
( Y  r;;l?i;c I r jd  t j 2  3 2 ~ ~ ' ~  i , 7 0 Q  a c r z - f r e t  c_' s<;orace -d ;gnlcrl Q J O S ~ ~  je 

- - ,  
i;f p ~ l - j c a n  Creel . .  j -  l o w  J i z / z x t t 2 a  ~ n ~ ; ~ O  -&-he Fbeadi j w * q t t x ? C e  

I ;  - -  2nd piped f-6 : y e v j  I e 2  ?V&J a- sswerhoj;lsc ( p ~ : , < e r -  

1 @ 4 2) ti23= tdauld  d i s c ~ i ~ ~ ~ ~ ~ ~  inrc 22ircan Lakc .  pA .; i; j-2 e = 

-s = j -~ne ~ J ~ - J ~ ~  also r c l l e c t  t h ~  . " o l i s E r  C r e e ' <  ;qa.ter ( 2 ~  t he  753-7 
- - foox e l e ~ ~ ~ z j - i o n  3 ~ 3  c o n - ~ s y  7C_o ; * % .  T;-i~ f i y~ '~- -c  

- - - - - - 2.' i.!it F2l icar .  - Con:p2yy- x.iould be - i n z r e - ~ = . ? i  *a- - -- 
- 3 -froin , 53 0: 1 75 I a " fi\$, respectnvel-- bf e 

B I R v Af k e r  zs--e :vlnj  + h ~  questionnairs response  om the -e! : can  

~ c 1 - j  Sd;o;aae Compznyi it d e " ~ ~ r y ~ ~ r i i . f j  tkiat their sxci.,r:sjcfi - 
FI * req,;irernen+s - xdqere s m a i y r  $ - h ~ r .  l i r ~ t  anticipated. -3l-ie b  re;=- 

("t*:>'j(] v 2 4  : Lttjc ys*.~I:-[;%: f - J  ';s"j?-ig $ i - J - j 7 b -  + $ -- t .'-, -: T C  

, * # 0' - .  > - 
- k-rier~y -, z f  5 ~ ~ ~ ~ i - : ~ ~  1i.a jg1-y-j f z ~ i I i 6 - I E : ~  . p - .t c+f-"~"r ;~?% 

. - "- $ 

-A ; p a s  e;<rS &-- --~fis ider  t h e  p3x;;er s+x~i f igs  p~tencial in r ~ o l a c i .  

:2- ;z f 1 . i ~  --= - 4- . - ,,dslgtFoi2 x ~ i - f Z ,  r,exq,j 2nd zff 5 i 1 - q  .-ab~d~:s,t 2-c EieG , . e i C % 5 1  c. 

-- " -7 +. - ~~7;. d ~ < ~ c . z ~ g r , - j ~ p < /  y-i-lal "I- Liis rl,?t-;:7<j;,--2ul; &$--2r.niti\~-- 3 --'z];Iic .- b 

-" ,*" 

!f -> 

~jc" i i i e - e  - i s  ~--x-rse;- i  mz-r''tet f a r  ?hie cob,-er, . ,k$$i- ,  

iiicr.;.-c .>a.  "I". &A g this al-;~:rna.(=--.ve jLs ~ . ? T . A  ?'.T:3rpL;i 

* s * "  - 
~ ~ r i ~ j -  ,,. 22 ~2 ~ 1 . l  sil.tb t ] ; ~  cc r ; t l r c -z -?  c ; : ~ ~ y . ~ - ~ ~ : ?  j,Q*,,!@i". .- *9=-J;P/", apcj: 2-c:  E(i1-q'' 

11 f k - i i c  - ~ ~ ~ ~ Q ~  i 23 rj1-09 a 



-7" 7 
s - _ 1 _  -~c++-z ~f J -  i s  se:1 5 - 3 ~ ~ 1  9: 2 L ~ S  ~ ~ ~ ~ ~ m ; - ~ ~  

* - . . " *  m - .  -* 
c I' , ,  r r  - ~ l  ehi.1 L A  acj2,s j d ~ ~ ~ ~ ~ - ~ ~ j < ~  I z l e f - - 4  q , , ;= , . 2- s 3 2, y -- 

- . , -  ray&,;,lc ~a 3x; - ~ i ~ l ~ n ~ ~ . j b ~ s  th3-r  reach beiqpl-t-s A i G V  3 Q -c--* L e b~ t~ rn 

' -3 T *--i Ij 1 -fisse ~ ~ s ~ n s a f n s  6ef "ecf--- the l;j~.nzs L l ~ e  367;-ce925 zj-- gk=l-L.--=~r F - Z ~  

l p h * , t  r s i - r k~axed  t$-ij-il ~ j+-2s  - t h a t  ~ T E  t33=ii;lxx f o r  
d. 3 - L 

s -a 

~~~~~~~t~ 3~5"~.#e'4^ k ~ e i " ~ ~ k ' ~ f G T S  
A" 





2 c ma *- a re  iar;er t 3 a n  needed  -in 5 c u r r e n t  des ign,  because c-f 

J--hm <y-aT , r  -.-arent r i  * 
L A & -  L L ~ : Q A ~ ~ ~ ) ~ I - - I  in z ~ ~ e d e r n  F~-.,suea-kjon i, 1s s;-,ss~cqed -;shz-z 














































































































































































































