




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 
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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. 
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"" - % ? - - -  . 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 -- 
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- I  - I 

<;reek - 1  + 3"- F1201-20gra-ph - La'qe ;i;; s4-ac i -e~~ 1~ derail. 
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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- - -- 
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!f -> 
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iiicr.;.-c .>a.  "I". &A g this al-;~:rna.(=--.ve jLs ~ . ? T . A  ?'.T:3rpL;i 

* s * "  - 
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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 
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Î

 
I 

w
 

* 
.. - - 

P
 

rr
d
 

P
W
-
)
 

-- n
* 
4
 

,J 
--- 

I
~

-
)

 
- 

I
 

4
.
 

r:
 

I 
m
-
4
.
 

**+
d: 

,"
* 

X
X

 

4
.

 
r 

..- 
-* 

r 
i
 

"1
' *
 

t" 

-*
 

<. 
-

r
l

 
- -4 

i
 

C
 

Cr
l-
, 
"
'
1
 

\
J
 

c
.r

 
- -

- 
.' 

2
4
 

"6 
--* w

 

:f<
 

?
- 

", 
z: il
x
*
 

is
+
' 

-
 

,
 

- 
- 
i
 

,
r
*
i
 

s9
- 

'"
 ' 

*
9
 

p
r 

=
*
4

 
M

*
 
'
J
-
 

.̂*
" 

*-
\ 

"C
- 

* 
Sc
; 

-- 
I
 #. 

P
I
 

r:. 
u
 

-
\ 

C
 r

 
s
a
*.

i 
a- 

$
4
 

1; 
b

4
.

 

L-
 

3: 
r
*
;
"
 

*
x

 - 
.-%
 

, 
,,
 

-4
. 

;z9
 

J
 

7"C
i 

p
.+

*
 

bi
 
i
 

$
9
 

f3
 

r"
? 

n
*
 

""'-1
 

1*
11
 

h
J
.
 

-
 

-
 
C
-
 

\
 d
 

4
 

Eq
3 

r
4

 

-1 
<; i-

a
 

*
I
.
 

C" 
w

,-d
. 

3
"
 c24

 
ft'

 

:i
 

b
"
 

r'
 

+
-r

p
, 

""
 - 

m
.,
 

Ir
- 

7-
e i
 - 
P
 *
 

* u.# .-<
 

a
*
*
 

....*
- - ,"'

w
* ".
 

(-
*
 

.r 
\
 

Ir
w

 

i 
-#

-*
 

%
 

w
 

C
"
 

P
- 

P
- \
+
d
 

i-
i*
 

-1
. 

*
r
-
 

*
-
a
 

l.
*
 

* 
--%

 . **,
 
i
,
 

1
7

 
b

e
 

r*
x

 

(-*
 

I.
 -
d
 

c'
, 

'5
 r
 

3%
 "'5
: 

P 
-"

 

$2
". 

*:
 

w
w

-j 

, ̂
' 

.r
a

r 

,a c, -..A i.
~

.
 

t-&
 c 

i
 
"
i
 

'a- 

i
r

"
 

r
i

a
 

. 
-- 

" 

i
 
.-'

 
r*
' 

* 
n
-"

 
* 

-*
- 

L
1-

 
*.
 

" 
i
f
-
 

&*
' 

X
 

)
 
* 







N 7,920 1,468 9,388 6 94 469 ~ c t i ~ o v  8 
B "1,928 1,462 9,388 

& 

. ? ~ n u ; a I  T o t a l  r 253,089 P,ricsp,uas Tat&: 2,945 
-,m 

$1) I n d u s t r i a l  wa;rer use increases est ,  10% over Scenario #I, 6 
p ( 2 )  D Q T Z I ~ S E ~  water use  increases esk, 38 over S c e n a ~ i s  #I, 

Boat Days @ Bdarina W e s % d e n ~ s  Eu {I) k i  Employees Homes 

&I 
" 

(I) increases in ? r e s i d e n t s  m d  homes on3.y r e f l ec t  change in processing s-i:rategies ..iici ( 3 0  i-nr. 

73 
necrs~j.nt f a r  a n  es t in~ated 5% incxease in p s ~ ~ u l a t i o n  over the next  5 years tllle 5 aaiu:rc!l 

:J ixkf l u x  sf people, 
* 



Gross Revenues 

g h a t  do yau anticipate t h e  1982 costjkiluvatt-hour f o r  diesel generation v l i i l  be 

at P e l i c a n ?  Assaqing f u e l  cas+- La at $1,18/gal an6 diesels generate same mount of E$Hs i n  3.382 
&s 2981, expect ccs~/'iGX should be 23,5fk/m~H, Costs associaked w i t h  this inc,-lude 7_2hor Eox 
~ a i n t a i n i r n g  diese%s, supplies ,  f u e l ,  g e i l e r a t i n g  equwinent annual depreciation an3 25% of B i a -  
t r i b t l t j c n  and Transmission E i ~ g e  Expense, Th i s  is based on -Lke diesels supplying about 25% 
of the t a t a l  pawer gznerated,  " 

~ J R ~ T  do you anticipate t h e  1982 c o s t s  per galion o f  diesel w i l l  be at P e l i c a n ?  

Average 1962 pxice for diesel (hea t ins  f u e l  #2 ) will be approximately $1.18/gallon. 

$1) PeSicarrBs FY i s  Apri-l 1 to March 31, 
(2) Pe l i can  Utility power rates  increased 22% dm*iing FU 3-980- 
( 3 )  P e l i c a n  U t i P j - t y  water rates increased about 488 dar ing  FY 1980 = 



, 7309~ *:he Sand P o i n t  opeirakiofi would be C U . ~  baclc- 

r-l- l ne  Sand P o i n t  operation t:ould be cu t  back in the =eas OF ~arsduc t  stor&ge 

and bax i i -q ,  By sro:iJng marc praduct in pel ican  a"id utilizing the Eacation 
4.. , r,C box seafcmi i n t o  a fis-iaS rciarket*le farsra, electx-ic powera: t h a t  i s  used 
to . r ~ f ~ f . g c r a P , i o n  equi;;ment at Sand Poiat to stislre products  could be 
sa?crea, f f  this pcoject were undextaken,  a slight reducticm in eqplcyees 
i s  pcssibl-e at Sand Point ,  iYh.e b i g  savings,  howevex, would be in discon- 
t i nu ing  Pelican C s l d  Storage @ o r p a n y b  sel-iance on Seattle c0J.a ~koxa -  -3"- 

esnpanies E a r  prodact storage and secondary processing, 

B- Additional p l a n t  aad camqunity e$x"'pansi.on potential when certain Sand P o i n t  
a.id S e a k t  le praese s s i n g  a c % i v i t i e  s are sh i f t ed  ts Pe l i e a n ,  

P l an t  Expansion, Additional searags capzcity w i n  ha\ 2 to he added to the 
P e l k s a r l  faeiliky to store product f r o m  Saxd Poinkf P o r t  Alexander and Pelican 
t*moughout the year. Pel ican  is presen t ly  able to store roughly ~ P B O  ~ L l l i o r ;  
pounds c f  product and if the S a ~ d  B a i c t  and Pork Alexander f a c i l i t i e s  u t i l i z e d  
the Pelican l o c a t i s n  to store products,  it i s  es t ina ted  that Pelican w o a d  need 
sl2ace far ever 4 mi5lia;n pc*mds d u i a g  the m013ths of . A U ~ S & *  September and (=iltober, 
providing t h e  three p lan t s  produce sn a seabe eoaparakive to I981 season poruldage, 
T h i s  assariaes salmon roe, op i2 - i~  crab and roe herr ing w e  sold FOB p%ant and I981 
4.evels of sa%_mrsn are canned, Z ' h i s  a1 sa assmes utilizing P e l i c z n  t o t a l l y  for 
sturage and secondary processing, Additional srarag-e xequi.remn.6s would pro- 
bably necessitate an adiitianaP l ~ a d  of 175,000 3a%s pew yeax for %he s;ddi%iona9 
refb-igeration needed. Boxing operations would not require a substantial  in- 
cxease in pswer demand excepe far an increased use sf h e a t ,  l ighti-rg and el-~ployee 
power needs, crea t ing din additional power delihand approximately 100,000 KWWs/year. 
;%n add i t iona l  annual use o f  50,000 mms per year ~ssould be needed for heat,  lighting 
and miscella;ieszls other weeds ts support the  added cold storage =ea @vex and 
&~ove t h e  ref f igera t ion x e q u ~ r e n e n t s ,  a d d i t i o n a l  325,000 K%%s per year wiouLd 
he required at Pe l i can  providing this project were undertaken. Based on 2-98; 
storage amounts f r o m  the three p l a n t s  and estimated product life in storage at 
Pelican, the 325,000 a\-s were spread avex t he  s i x  bi-montfaly billing periods 
in the fo2iowi.ng percentiles, (see scenario # 2  power consumption estimates) : 

- Dece~er / J a  n u z y  - l5% 
Febru=y/Mmch - ao % 

April/Bfa~~ *=&- 10 a 
June JSul  y - 1.5% 

Auqa=cst/~eptl;;~&er - 38 % 

Oe tober/Noven&ex: - 20% 



ITI'~- 6ornestj.c Loa.2 wni~.li l. o n l y  increase by l i , L O O  ?7Kis a s  a x e ~ z l t  of P ~ ~ ~ C ~ E U I ' S  
exransic;~:s, ~heri-.,  w ~ . : a l d  be na ef fec-r; on the ha:cborFs p"~wel"r use, 

Conservii?,g energy -#:ill become in i nc reas ing  e f f o r t  by ail users Sut as elec t r ic  
power becomes more ueai i i iy-  a v a i l a l e  an3 f u e l  p r i c e s  coqtinue to increase, any 
s2vings f r o m  conserving will be negated by cciivertin5 over ro e lec t r i c  ZoiQer 
f ron f u e l  powered machinery, 



APPENDIX B 

HYDROLOGIC BASIC DATA 



CO!*jI'A-kRISON 8% GaeC%N@ STATIOpJS, 1977-LCj7 $3 
{cfs / sq  mi) 

----------P-IP-P_~~_~~ 

pdan$h Black z-jL~;er Hook @reek Hook Greek T ~ s n e l j . k e  Cree:: 
V E  (24.7 s q m i )  (4,49 sq mi) (9 s q m z j  (14.5 sq mi) 

O c t  2 5 2  
- - fiov 6 A 5  

De c 3,15 

Jan s , g 4  

Feb 

a 

&*p r 
5 y 

Jun 

Ju P 

Aug 

Sep 

T o t a l  l 8 6  97 105 a 87 81*99 97,88 

Up0n analysis af  Table D,1, Hook Creek (4.48 sq mi) was 
m selected far carrelatian to Pelican Cave Creeke  he sts t is-  

t i c s  used are: 

WOOK CREEK 

Area: 4.48 sq mi total 

3 , 8 2  sy mi above EL 750 

0 . 6 h  sy mi below EL 750 

per iod  sf  x.ecoyd g s i n c e  -Ruguse 1967 

Iiis-tori-cal. gjeake a290 c f s  maxp 

lS5 c%s r n i ~ l s  

12 year average r u n o f f :  20,810 ~ ~ / y r  

c3 1: P 05*5 lJ?k/yr 

0 2: -8 , 2  p f s  an = L. 



73'- LeaE ------ 
197$-79 

1CJu7--78 

3- 9 -j fj 7 9 

1975-76 

$974-75 

f 973-434 

14"ld-.73 

l9-71-92 

1970-7% 

3-969-70 

1968-69 

Mean 

PELICAN CREEK 

UPPER P H O N Q G m P H  

Area: 1234 sq m i  total (all above EL 550) 



HOOK GREEK RECORD 
( C ~ S / ' S ~  mi.) 

.e*-s l U I _ ( P - P P - v  ~ * m ~ P " ~ b m - * m m " ~ - m ~ * ~ <  ------- . a a w - ' ~ m ~ Q k . - , ~ ~ ~  , * ~ d - ~ ~ ~ m - w * ~ u ~ ~ ~ w h m  *wMm-w-----m - .- v e* 3 w- J a n  F e t ~  Max- Ap r- May J u n  SuX C I 

-A. b d a- 0ct t30 v D e c  A.ug .:EP 







Des c;fi p i  an of  lz em --- ..,----- 

U %Quantity Urkt Price ----- - cost 
t%bi ll za t i  an & Demohi li z s t i  @in L, S, -- $" i i3116,  080 $ 7 ~ 0 , ~ 0 ~  

Dam Res tora t ion  

s q u e ~ n  Faci ng (Upatream) 
%queen BzIEasti ng 

Remove $pi PPway 
RepPae e Rack i n Dam 
Seal D ~ - ~ s t i t - e a m  Face 
Set Grout. Rpes 
Grout Dam 
Reglace 1% n g ~ ~ a . l %  
Tapping Dam 

%ew %?as h 'Ricks 
Replace Fl~me w/60a$4 
Pi. pe th raugh  'mnnek 

New l&CJHE.!$ij SL=J~ C e  

S e a l  Tdnnel  Por%z%s 
Upgrade iX versi 0x1 REJX 
Recans t rue t  Rock Pax 

@ P e n s t o c k  Forebay 
F4i,see Flume Repairs 

Penstock 

New 34"9 Wss3stave Pezxstsek 1C drier --. , 
D ~ l f i 0  li ti on E,S,  

t4odi f y & !? epai r 
(500 kbl) Me-d td?as:l%ij-sery 
';1a C&;;a C"i c, ,e 3 \> 

F"x &, qkt G %r~st.a 1 , l a t i  on 



U n i t  Q j a n t i t y  U ~ i t  Price -- -- --- -- Cast 

Subtotal  $48,000 



Darn ~ . ~ ~ s - ~ . o r ' a t ' a  3 n  

Per  a%lt # I  

Pe r  A l t  # ' I  

Repiace Flume Ex-can Tunne l  
ta Surqe  Chanber Rock Box 

Penstoclr 

Pe r  A l t  # ?  -- 

F l m ~ e  s Penstock S u b s t r u c t u r e  

P42r -?&It %-I 

Power hkous e 

P4czdify & Repair 
New P h c $ i ~ e r y  Package 

( '758 kg)  
& d g h k  & E n s t ~ ; j ; l l a Q a ~ ~  
E>:?",end& Draft Tabe 
New -Uterbay 

S u b t o t a l  

@ a n t i  ngescy @ 25% 

TOTAL 

-- N O ,  250 

408 ~ - J ~ , ~ O C J  





FLPEENGTX F 

ECONCMIC ANALYSES 

Fae econoinic a n a l y s e s  a-re based on the p r e s e n + c  worth o f  ' the f o l l ~ d i n g  

corrtbinaeions o f  three a l t e r n a t i v e  projects and two l o a d  srenarios:  

Desc r i p t i on  
A * - ----"" .-" ---- ----------, ------ 

Required km2 of L'nnual 
Coduina t i .cn  A l t e r n a t i v e  Power W ~ d u c t i o n  

(kFS12 3 
P P "..- p-- 

A l c .  $ 7 ,  Scenar io  $ 7  500 MW hydro + diesel s tandby  2,626,000 

Al i .  #i  , Scenario #2 T O O  MW hydro  9 diesel  standby 3,51 G B  090 

kit, #2, Scenario # I  A 1 4  diesel. %,f?26, GOO 

A l t ,  #2, Scenar io  # %  A l l  d iese l  3, 5 IGp  500 

A l t ,  H3, Scenario 81 75C MW hydro .p- diesel  s t andby  2,626,080 

A l t e  #3 Scenario # %  756 MW hydro  + diesel  s tandby 3 ,4 "3*  000 

Assumptions 
P 

Assumptions are: 

2 1 In$$a%isn  r a t e  i s  8 percent* 

2 )  '.me d i s c a u n t  i n t e r e s ?  rate i s  r-! pexcenz, 
4 

3 )  Except f u e l r  P1- i~  O&M costs are the same under a l l  opt ions  and  

therefore are n s k  inc luded  i n  the ana lyses ,  

Fuel. cos ts  are $ " I ,  4 8,Pgabla.~% in 3982, esca lak ing  a t  2,6 percent f a r  

20 y e a r s  [ko 1,92Jgal in the yesr 2 2 0 2 )  and the rea f t e r  remaining 

l e v e l a  

4) The teeonoaic 9Afe sf hydro f a c i l - i t i e s  is 50 years,  except that 

rlanners are asstzniied $0 be repiaced a t  26 yea r s  and ~trood s t a v e  pi.pe 

d=i: 35 years,  3 982 runxlsr cost-s are t a k e n  at 10 pewcene sf in- 

srt.abEed machir~ery e s s t s ,  ,e, , $60,000 fax- A L t ,  # ?  and $90,000 f o ~  

aa-t:, (k3, 



C a t  ?33333+ 

E x i s t s  Ye s 
S e r v i c e  Prime 
~ ~ ~ i ~ + - i ~ ~  --- E i;l - -  ~ i ~ g  '!&yo 
Purchased  7 964 
Rep?-ace 1984 

2804 
2024 

L i f e  remaining at 
58 years i; 3 

1982 equivalext  Gat 33Q6T 
- "  New r a t i n g  130 kW 
9982 cssk FOB Seattle $24,600 
Ship  & i n s t a l i  $18,@00 
* .- 
Ciew esnstra cant 25% -- 
1 982 repbacemenk cost $34,008 

C a t  D333A 
Ye s 

Prime 
'1 08 k%q 

"164 
"1984 
2004 
2024 

C a t  34% 
Ye $3 

Standby 
285 kw 

4 974 
3 994 
202 4 

G a t  3408 
Ye IS 

Br kime 
2043 IkW 

1974 
19414 
20% 4 

2 
J 

G a t  3408 
225 kPT 

$38,1OC9 
$ 7  0, sso 

-- 
$48,006 

C a t  3488 
Ye s 
Prime 

225 kW 
1982 
2002 
2022 

* 
Required f o r  A l t ,  #L Scenario # 2  

W Z t ,  #2, Scenario #1 & % %  
A l t ,  $ 3 ,  Scenario # 2  

6 )  A 50-year s t u d y  period is used, because t h i s  is the longest eco- 

nomic l i f e  among the s p " r l ~ n s  campared, 

7 )  Straight-Pine depreciation is assumed i~ e a l z u l a t i n y  t h e  salvage 

value of diesel earnpolrents at the end sf the s t u d y  period,  

85 No grob~rh period Ps asszsn~ed for t h e  laad scenarios, That is ern 

say that under Scenario # ?  the requi red  povTer production i s  

2,626,000 kL-h pew yea.r far each year in the s t u d y  period, and 

under Scexaario #2 i s  3,54i3,008 %cWh (refer to "tables 10;l and 

.kO,238: 

and h) 1 1 l * 1 gal o,? cdi ,esel  and o 6  gaf. o f  :"-u$e o:'i:k requiired pe-r MNh i,i: 

c I i e sc2 l  prsdr .~ct i .~fi  -.- a f-i.g~.:l:.c+ apyjrovec? by L ~ P A ,  



7 0) Wzs'ce hea t  recovery is o n l y  p rac t ica l  w d e r  E.lterna.+kj~ve $2, 2nd 

even t h e n  i t z  is questionzbie, E-ie p o i n t s  of use are believed ts 

be oriiy at t h e  colt? storage p l a n t  an6 r e a i i i & i c  capil:al costs f a r  

the system t h a t  would u t i l i z e  i t  are r?ot now kr,own, Accordingly, 

waste h e a t  recovery i s  not iricluded in t h e s e  analyses b u t  w i l l  ss 

hxdced i n - t o  in mare d e t a i l  in Phase  XI, 

Peak Demands - --- 
Assume industrial peaking = 1.2 x R u g / S e p  load ( r e f .  Appendix C), 

Pissune domestic peaking = 2 , 0  x Aug/Sep load (ref. AppendlLx C), 

Assume d i s t r i b c t i o n  and "non-neteredg"losses = 9 9,3% ( tables  10,1 and 

10.%)* 

Scenar io  # I  

465,006 kwh 
$P ------- Days - 7  *A- i ,193 x 1 .2 = 462 kW industrial p~ak 

60 days " k?--s 

79,000 kWh -- Day?-- x 1.193 x 2.0 = 133 kW domestic peak 60 days  
x -  24 hrs =-- 

$3 ta I - 593 )r% 

Scenario # 2  

694, &@0 k&11 
---, 

Days 
x -- x 4 a : 93 x 1 + 2 = 690 kW i n d u s t r i a l  peak 

60 days 24 h r s  

84,000 kWh D a y s  
-7 -* x x 3,193 x 2,0 = 439 kW damestic peak 

60 days  24  h r s  
Ta -ka f = 829 kW 

Z n a t a l i e d  hydra = 508 k~ 

i n s - k a l l e d  d iesel  = 685 kVJ ic t s i s? . jng)  
--s-A-...v 

233 ta 1 = "I 385 l(;T, 

Scenzrio # ? ,  Required  capaciey = 595 klg (685, 
" " -..-*-- -------- 

Scelaa~:i.o #2, Requirzd capacity == 829 leN >)685, <'i0,7H85, 
.-mm---"..*-m*w"----.  

SII-ice a Y c j u s  I: i s  ?A pe21k mora.!:h o f  i . ndusex ia l  p r o d a l c t i , ~ ~ ~  an-ad the f,sw 

nion ti-i o,f r u n o f f  , d.ier;tz:l un% i 81; i.!: r:coltiii~i-iided for s ta~dby to (- j ive c: i lml~. i  p i:;* 



under th? yeaz around load f a c t s ~  

Scenar io  #2* Required  capaci ty = 8 2 9  k W  g920, 
-pw 

Ens t a l l ed  hydro = 750 kW, 

Tnsta?_"ied diesel .= 685  kW (Scenario $"r ). 

I n s ~ a l l e d  diesel = 8SO kW ( S c e n a r i o  # 2 2 ,  

Scenario # 2 ,  Required capacity == 829 3cPJ <(9%0, --- 

T!he fo l lu ia~ ing  table  is derived from Table 7 J  and pzge 10-4, 

-.,---- - P - 
Prodhxced Prsdanced Pr sdueed 

Year kNi Produced by Diesel. by D i e s e l  by Eydro 
(5353 B % ( % >  

--- - 

Meaa ( e x i s t i n g )  .I# ,94L 150 
x ? , I 5  = hydro production ( A I L  # I )  -- 2 ,239 ,200  
x 1,27 = h ~ r d r o  proaueLi=n ($&tn # 3 )  =. 2,4"j1* 900 



--- --.- --- -- ----.-."a*- -a- 
p- 

Produced pr.cduee;r"l pj--&~ced 
Ye 3 z klgh Prcduced by 3j-eseP by Diesel by HyGro 

I ?i > ( % I  ( % )  
--------- --*-- --- -- 

Accordingly I-i-cf a tables 10, b a n d  1 O 8  2 I 

Requirad annua l  production 
A l z ,  $1 hydre production 
Al-i:, #2 diesel p ~ o d u e t i o n  
AXE* #2 diese l  p roduc t ion  
~ l t ,  # 3  hydro product.ion 

a l t a  #3 diesel  produezion 

Prese1:t fJorth of Diesel Ccsts  --- P 

Present  r1.176-rth of t he  esssa3-ating annua l  amount f o r  years 4-20, 

e = *026 escalation factor 
i = .G3 discount factor 
n == 2 0  

zz A (19,204) = $51 #444(19,204)  = $987,931 
2-20 p- 

@ 3% discount 

PW tS: pw .L &(25,73-14,87",') T.: S83,"/79(10,853) Z= $909,253 21 -58 50  20 



Al te rna t ive  # 3 ,  Scenaria # 1  

' 8  a A l t e r n a t i v e  ~ s ,  Scenario #2 

PW/FueZ Css ts 
----.e-*-----=-.--*---- 

Scenari.0 $ 3  ----- Scenario #2 -- 

Al te rna t ive  # I  $ 1,897,184 $ 6ii,2Q2,Sr=i% 



cap. *- fa: -. C a s t  

pep:; - b t c=m~n  - 7 R  t G o s " ~ , ~  

3:unwrs at yr, 208% $60, G O O ( ,  55371 

a t  yr, 2022 $69,000fG306&) 

Penstack and flume 

ac yr, 201 8 $333,550(, 3553) 

F u e l  Costs 

Replacement C o s t s  sf Diesels 

$41 at yr* 1984 $34,0QOf ,0426) 

at yr, 2004 $34,080(,5219) 

at. y r ,  2024 $34,800{, 2838)  

# 2  at y r ,  2984 $34,000(,94268 

at yr, 2004 $34,830(,5%%9) 

at yr, 2024 $34,800(,2890i 

li3 at yyr, 32994 $4%,008{, "174) 

at yr, %@-I4 $45,883(,3883) 

#4 i  at. y x ,  1994 $48,860(, 781 9 )  

aJc Y E ,  28% 4 $4E, 000(, 38831 

Salvage Value of Diesels 

#3 (%3/20)f$34,000)(B2zsl) 

W %  (13\2o>($34,ooo)(,2282) 

# 3  (3/zo)~$4s,oco)~,zz~l~ 
# 4  93/20)($48,0S0)( ,2281)  



~ 3 , -  qwagl * t a  1 

j - l~x;pl  $5 

2~:pZace~1er1t Css t 

Eunners, per p:+ack and f lume 

per APt, #I, Scen, # I  

F u e l  Casts 

A e p Z a c ~ m ~ n t  Costs t2f Diesels 

# ' ,  2 ,  3, 4, per W1.k #if Scen, # I  

#5 at yyr* 2002 $48,000[,5539) 

2022 $48,000(,30&6) 

Salvage Value of Diesels 

# I ,  2 ,  3 ,  4, gez A 1 t . a  # I p  Scene  $ ?  

%S {;l/20){$48,SOL)(,22@1! 

To taX 

Presen t  Work11 

F"eae1 C o s t s  42,880,142 

Replaceme.fIt Costs of Diese ls  

Salvage Value o f  Diesels 

z2, 3, 4, 5, Lpe-.. A l t ,  # I ,  Ecen, %2 --~w.-..I*Î Y-.-s+d- ("a9, 2863 

T o t a l  $1 3,182,731 

P r e s e n t  91s~- th .- ----- 

CapiraZ Cas t  $ 60,088 

Fue l  Casts 3 T ,  245,463 

R<3place'111enk Cost--s s f  Diesels 

C -7 

# 3 ,  2 ,  3 ,  4,  5, per A R ,  # I ,  Seen* #2 262 875 

Saivage Value sf D i c 2 s e l . s  

81, 2, 3 ,  4, 5, per A l t o  # + I ,  Sctzn, #3 $ 7  9,286) 
mrw"..%-- w. -..d...--%.*"<- w 

i-P rc-~t;-?I 17,54C3,052: 



C a > i t z k i  cost $2,357,300 

Replac--]emezai t C o s t s  

Run-mv-m l l L L a  as. y rvs  2202 $90,G00[ ,5537) 49,833 

at y r B  2022 $90p000(~366&) 27,594 

Peras;lltoclc & E f ~ m e  per W E t ,  XI ,  S C ~ E - , ,  %I 132,760 

Fue l  C a s t s  "-dos3 3-j 

Replacement C o s t s  sf Diesels 

#;, 2 ,  3 ,  4, per aLte # I ,  Scen, # I  228,588 

S a l v z g e  ld;aLx~e Diesels 

$1,  2 ,  3 ,  4, per Ute W ? ,  Scen, # I  ( 1 3 , 2 6 4 )  - 
m $0 L ~ H  $2,774,@03 

Capital  C a s t  $ 2 , 3 5 9 , 3 0 0  

Biesel $5 60,060 

RepEaeemer~ie;. Casts 

Runners, pensksek & fl.-me 

per Alee # 3 ,  Scene # I  21 0,4 87 

Fue l  Costs 5,"316,238 

Replacer~en t  Costs af Diesels 

$ 3 ,  2, 3 ,  4, & 5 ,  per AXkB 97 Seen, $ 2  263,875 

Salvage Value o f  1liesel.s 

# 1 ,  2 ,  3 ,  4, & %, per  AX%@ Scen, 82 ---- ( 1  9,286) 

Taka$ 7,986,374 







I have completed a survey o f  the F e l i c a ~  U t i l i t y  Cawany System as  qfoii t-eq~ested 
ir! your l e t t e r  t o  me an January 8.. Enclosed i s  a11 the informatior; t h a t  you 
requested, plus g raphs  of the energy usage and  energy prcduction by the two p=\.rer 
P'! - 43, 4q tse  

Due "i the e s h o t  1eng"L of t h e  %bat  I was there, I caulli n o t  \il'sualJy check the 
contra1 and i nstramentation connectionsa t4y s i  ngle 1 i ne di  agrams assume some 
cofioe2t$ o j ? ~  , t c -  ,pun s t a n d a r d  p y a e t i g e ,  and  aye $nte-?ed I r L t o  py-imarfly show 
spe~-a@ional  re1 ationships of the egui  pment, 

As you may rrlcite from my enclosed report, a certain amount o f  system rehabilitation 
i s  necessary just t o  ~gt- imirne the energy cotrsump'cfon by the exfs t ing f a c i ? S t y 9  t o  
ap-timize t h e  operat ions t h e  by t he  p l  an& engineers, and  t c  maintain the past 
good record cP re1 i i ib i  I i t y e  TTh; 5 rehabilitation s h o u l d  include recondi t i u r i  ng 
the !=iydro ggner'atou' and exc i t e r s ,  installing a new control and s ~ i t c k  gear pane3 
wl%R rr new vo l t age  ~ e g u l r t o r  fop the Piydrc: generator, adding rerriate controls and 
supsrrvi  s i  on sf the hydro pl anst frair; t he  d i  cse9 pi ant, add i  ng protective re1 ay5 5~9 
and more metering to the  diesel generators, and t es t ing  and cal  ib ra ' i ing  t i le  
exist irg equipment, Ysu may a l so  observe i n  the single Sine diagram t h a t  there 
appears  t o  be  ntr yraieetfon of "c-he feeders, transfoi-iners, and panelboards fo r  the 
co9 d storage p l  a n t ,  Th is  s h o u l d  be carree-ted. Also note i n  Gthe narrrepl a te  d a t a  
t h a t  diesel generator no, 3 must be derated for contintaokas operat'i:an, 

Please cal l  i f  you have questions o r  ii need f a r  add i t i ana i  infomatian, 



c-i- bt , $ i  - r; qgpera to r  $ 5  jc-a=ted i n  a bt!fidifiy on Pelican 
91 

F-. -!, 
j e ~ h  near ",he south end  of town. The gene ra t~ r  i s  d r f v e ~  kly a J a ~ e s  

L f f f ~ i  5: 20, hor i zon ta l  hydraul i c  ttli-bi nee rJekajJed jnfoma~%jon cat be 
~ ; b t ~ a ? '  T-ed f rom i: i-eport wrf3t'ten by dthe chief engf freer, Toifi Hp!i ;tnarsh, Jai;i;aly 
1981 . T h e  g e n e ~ a t c r  f i e !  pi i f; excited by a r o t a t i n g  d,c, generator; 'in 
1378 ii second d.c, generator and regu?ator Mas p i i r c h a s ~ d  5ncl ins-tstlled a s  
Z* - 
U C X - A U ~  excitat ion.  T k i ~  u n j t  has  never been func"cona9. The existing 
~ . x c $  t a t i o ~  equi pment aperai..rd a 1 ong t i l y e  wf t h  min i foa l  glaintefiances 
T h e  controls  and siqi tchgear ai-e an accumulztio:! of equipment :mc;canted i n  a 
si ngi e open psnel, 

_Y * !ne $enerator. Ss s t i l l  a very f ~ u n t i a n a l  machine. : U s l  dilrty, los ing 
i t s  p a i n t .  The w i n d i n g  a n d  lead insula t ions  are questionable, A tele- 
piione ci;l l was made t o  L l  oyb E l e c t ~ i c  ? n  Sea t t l  s ,  Washington, seek f a g  
recommenaations and an estimaie t o  entirely rewind the u n i t .  Due 90 
the f a c t  t h a t  i t  is  s t i l l  a funct-ion89 u n i t  w i t h  no apparent  problems, -- they do no t  rscamnend a rewind, )hey do recommend ~ h a t  they ca l l  a 
"bas ic ,"  w h i c h  i s  defined t o  be an inspection and tes t  of the un le  i n  
their shop Tor a n  apprcxfmate cost o f  $450, They expect that. the most 
t h a t  they would propose to do would be to clean, d i p  the s t a t o r  and 
' a tor  i n  type M insuf a t ion ,  bake,  replace the bearings, balance,  and 
iBetes"&the machine. !he scope a f  work would be b e s t  de"cernined d u r i n g  
" t e  "basic." j? t o t a l  rewiaid cost i s  appi*ax-ima"kely $22,000 i n  Sea t t l e ,  

The  o r t g i n a l  excitatioil system needs replacerne~t, kt t he  time oF the 
Piel O survey, J a n u a r ~ f  13 and 14, 1982, tltis etn-ie was non-functianal , 

rrap and attempts were b e i n g  r~ade to t roubleshoot  the prablems, rke seeand 
erci  t a t i o n  s y s t e ~  u t f  1 Szes a n~odern Basler rrgul a t o r  and i s  arcing badly 

the brashes w h i l e  $ n  op,araeiara. Thg! regul a t ~ r  3s m o u ~ t e d  on the 
s ~ p a r a t e i y  from the main control pane l ,  The e x c i t a t i o n  systems can be 
rebtiil t and LesWeci by Lloyd Electric when t h e  generator 3s ~ e h u i l t  arid 
tested, 

G s  Cankvqol s and Pnstrumentatisn; 
e- he c o n v r ]  r; atid 7j ns trumenGta*ti on are very w;j  nuimaj  2nd .i 11 p; j~; .  c0nd-i *t:^ on ,, 

T 5- i ;e coflw~a'j panel has been mod3 - f f  ed %ally tafrfjer; t h  j rjdic3-tjoi3s 'j e*j-tm 
nf t h e  internal w ' i r i n y  and connections, Fiiuct~ of' the  equipment ai<~ci 

1 * 
\\rj r.1 fly js unaccessj+,le f o r  ronklec"L ia y e r j f  jcaejon.  The contra1 :7j-j r=; ng 



- *- 
t , I i.i,-bj net Sa";ety Devj css  : 

_ *  

! h e  u n i  "L 4s provf ded w i  t h  s t a n d a r d  s a f e t y  dev ices man4 t o ~ * i  ag bear ing  
o i  1 temperatures, governor s i  l pressure, governor b e l t  ciondi ti or;, and 
' , ~ ~ b i  ne water prer;sure. There i s  no 0verspe.d sensor; ore~speed cafidi - 
t i  cfis have occurred. These devices need -overhaul i ng and I-ecal ibrata 'on.  
They s h o u l d  be recons t ruc ted  t o  .haw tiPeir alam condi t i ~ o n  a t  one 
afinunci a t o r  panel assf  c i  a t e d  w i t h  the rnai n ciintr-01 pailel, 

The d i e s e l  poriel- p l a n t  which c o n t a i n s  four diesel driven ger-raiors i s  
1 ocated G n  the opposi te  end o f  Pel ican from the hydro p l a n t  i n  a b u i l  d i n g  
w h i c h  a l s o  conta ins  t h 2  refrigeration equipment for t he  cold storage p l a n t ,  - 
Each generator u n i t  i s  a stafidard packaged, s k i d  mounted u n i t ,  i he controls 
and  safe-t)! devices are a l l  self-contained, The engines are a14 couled v%'a 
r a d i a t o r s  mounted t o  t h e i r  skids. The b u i l d i n g  i s  i n  good condi t ian ,  

The generator ei rcui t breakers and instruments a re  enclosed i n  i n d i -  
v i d u a l  e~e losures  f l o o r  mounted a g a i n s t  a wa14 a t  one e n d  o f  the room, 
Two add?  t i o n a l  enel osures contain the outgo1 ng Feeder and cel d starage - feeder equi pmeilt, i he contra? and instrument connections were n o t  
verified. T h c  fi1eacei*s shsul d be tested awa cap % bra t ed  and the c i ~ c u l t  
breakers shou ld  be a d j u s t e d  and tested, 

B e  P r o t e c t i v e  Relaying: 
- - (Pie only protec t ion  f o r  each genet -a to~ sther t h a n  the c i rcu i t  breakers 
are reverse power re1 cys ,  i t  i s  GEI i kely t h a t  these have been cal i- 
Israled since i n s t a l  1 a t i o n ,  It i s recsmmended t h a t  r ~ e ~  addf ~ ~ O T J ~ X  
re1 ayi  ng i $1 accordance *to today'  s s tandards  be ins ta l  "idd. 

?he d i  stribis"cion syslerii csrrsists n f  a 21100 v o l t  insulated overhead line 
roilted the l e n g t h  o f  t h e  town. Phc ovcrhezd l ine  consists of' three 
conduc"Loi.. on p i n  insulatorbs and crossanll-ns* T h e  poles and crossarTls are 
b e i n g  replaced on a regular b a r i s  alid appear- to be i n  good cond i t i on ,  



The sysatem has three cor;bi-o'i pcfrr ts:  (1) The hydro glpneralar c i r cu i t  
breaker, (2) a main breaker a t  diesel pobrer p l a n t ,  and 
13) a reiiratc! operated sectional i m i  ng sri tch which sep1ara"res the col d 
storaye p l a n t ,  the diesew! puwer g i a n t  and  cannri-jf .From "ci? er3ainder 

aiT, o f  the system, The c i r c u i t  breakers are  both incar f ly  s p ~ r a t e d ,  !he 
sectional i z i  rig sw i t ch  i s  operated from '&he diesel poidlep p l a n t ,  The 
controls  were not verified f o r  ~aFet:j i n t i ~ l o c k s  preventii-ig coniiectio~i 
o f  the  two  buses w i t h  the sectienalizing switch. 

4,  SysTen Control s ------ 

The main  operat ions center  i s  I oeated i n  the B'ie~eP pcwer p'i a n t ,  The onI2 
remote instrumentation monitored i s  t h e  ampere o u t p u t  o f  the hydro generatcr. -" % 
i r e  only remote control  i s  f a r  the sectiona.lin-ing sil'i-lch, The gene-ator 
l o a d s  are man? tored v l a  the  demand needle on the K W j X W H  r n e t e ~ ~  . Ti2el-e are 
no  kilowatt, var ,  c r  power f a c t o ~  meters. 

It i s  recommended that  kilowatt and va r  o r  power Factor meters he permanentiy 
installed w i t \ h  each gefierator t o  s f d  i n  ope ra t ing  the yenera t ion  systems 
more ef f ic ient ly ,  l t  i s  further rezom~ended t h a t  these i n d i c a t i o n s  p l u g  the 
ampere and vol tage  i n d i c a t i o n s  Prom the h:ddra p l a n t  be rcmo'ced t o  the diesel 
p l ~ n t ,  The remote i n d i c a t i o n s  and controls fo r  the hydro p l a n t  s h o u l d  a l s o  
i ncliade a g e ~ e r a l  alarni~, and vo l t age  and speed cantrals .  

5 ,  B u i l d i n g s  - 

A. i-iydrs Generator P I  an t :  

T h i s  B u i S  d ing  i s  a wood frame structure on a consre-te slab. It appears 
to be structurally sound w i t h  a goo< exterior appearance. The in ter ior  

v i s  unfinished and d i f f i c u l t  t~ mafntain, i h s  b u i l d i n g  needs a genera? 
upgrade.  

T h i s  b u i l d i n g  i s  a me"cai S u j 9 d i n g  on a concrete sm/ab, The  overall 
appearance i s  yaod. A1 t h o u g h  the  generator p l a n t  space b sminknal , 
+it i s  adequate.  





Caecypjllar D333A 
1300 R ~ H  480 V0*4 t - 158 AMP -mi-7f; -- 

Caterpi3 j a r  D333A 
1860 RpN 480 Vsf .--- $50 AMP 

$ 1  
v 

w 

& 

caterpi1 Tar e343 
I800 RPM 450 Vsl$: 

-=--- 
447 AMP 

T8-x b/ 
v 

P 

ETAfQDBY - sew, Fraine Na, F & T  --- 

Caterpillar 3406 
9806 RPR 480 Val$ 43.2 ANP 
2-75 Rb4 -mc TEHp 
m-m. 

6, k4ydp.0 Generator Governor 

Wsodwat-d 
T iype VR FOOT POUNDS 2,000 -- 
blo s 4%lT3 -- 

7, Hydro Yoletage R e y ~ l a S o r  No, 1 
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T h e  following i tents, l i s t e d  below, contarktrr commezts 

w3-iieh were incorporated into t he  final report. 

8 10 El;arch 1982 letter from State of Alaska  Depart- 

ment o f  M a t i ~ r a Z  R e s o u r c e s  

0 2 5  March l982 l e t t e r  from C a l v i n  P h i l b i n  

0 2 4  February  1982 submittal from Tom kTriitmarsh 

Q 9 March 1982 ? ~ i - t g ? r  from Pelican U t i l S - t y  Corilpany 

r3 3 &larch 1.982 r e v i e w  o f  d r a f t  repor t  from A l a s k a  

Power Authority 

Q 4 March i9E2 lei-Per from t'. S. Department nf F i s h  

and Wildlife 

0 16 March 1982 letter from C e p a r - k m e n t  of Energyt 

Alaska Power Authority 

Q 16 lidarch f 982 i2tter from Alaska  Fish and G%n?e 



"Z;p$;d; :Gi  \. - -? 
8 1 e-  

r a .  q - . -  

Dear Mr, Yould:  

1 have reviewed '!A Report t o  Alaska Power Author i ty  3n Pel !can Power 
p,] t * - -  * . " "  -r l . L. t ~ , - 2 s ,  Phase i - Recorinaf ssance A s s e s s n n t .  " i ne Water idanagement 

-Set ; i; r-1s inanagement r e s p o ~ s i  b i  1 i ty F o r  water quar j t i ty  and  dan! s a f e t y ,  
.* - 
1 ar - i i c  f ~ l l ~ s i i n g  comments i n  those areas, 

The Pe l i can  Utility Compa~y has water r i g h t  certificate ?3665 Ccr 60 cfs 
a s s o c i a t e d  w i th  t h i s  facility. i f  more water than t h i s  i s  required z f t e r  
"Lhe msd i f i ca t i on ,  an F,pplicat ion for h a t - r  R i g h t  must be f i l e d  w i t h  t h i s  
Di v i  sian far the addi  t - i ona l  quan t i  t y  needed. 

Dam Sa fe t y  
P W  

Page 6-3  of the report indicates t h a t  t o t a l  f a i l u re  of the dam i s  
envisioned d u r i n g  an exceptionaliy high f l o w ,  b u t  no downstream 105s 

of 1 i f e  or p ~ o p e r t y  gould be expected, This i s  i n  p a r t i a l  disagreement 
w i t h  the  Phase I Inspectian Report o f  the Pel ican Cove Creek Dam by the  
u.$. Ar83g of Engineers. Page 5 o f  th is  r e p o r t  sta-tes t h a t  t h i s  
dam has a downstream hazard category o f  2 signifi~aflt! based on t he  p o t e ~ ' r i ? ?  
l ass  0-f l i f e  dawfistream of ;fie dam, Because of th is  hazard the Corps o f  
Engifieers has i d ~ n ' t i f i e d ,  and becuase o f  the impend.ing danl f a i l  iire, lur 
dam s h e u l ~  e i ther  bi: destroyed or inodiiied as sooil 3s possible, 

As mentioned an paye 13-2 sf *the report t o  t h e  Alaska Poiver A u t h o r i t y ,  
and  according 11 fibAC 93,160, no ~ o r k  on the restorastion o r  demolition 
0-f t h i s  :',afil ma-y begin u n t i l  fil an Appl i c a  ticn to Cc;i>striic"Lor i"iodify 



P BY: PAUL JAN';/: P. E., ~ i v i l  Enginerr 
& a t e r  Management Sect i ~ a  



A s  we discussed Scenar ic  No,. 1 will remain 'the same, yihich 
is a recap of 1981 pwer  - sales. Add 5% for  l i n e  l o ~ i i  if 
yoli c~ix in t  a c t u a l  power generated. 

Also,  piezise reme~ber to take out &ilross S Z ~ P S  and Gross Re- 
venues in the B~siness Trends sect ion of nly lvf i iginal  qdiles~ior:- 

P 

naire x-e spswse, 

Thanks, 



E-ir - H ~ i x ~ ~ e y  H u t c l ~ i v  SQE 

E::gineering Science 
242 S 9  Main Streee 
A l p i n e ,  84GQ3 

Re: Electric Laad Fowecast Revisisa Ear ?Phase II 
of P e l i c a n  Mydm Study 

Er.clsse5 E Z E  %sad rev i s ions  for Scenaxia No, 2 sf  my c r i g i n a l  qzes f i snnz i r ?  
responstz? .ica YOU dated Y x ~ u z x y  Elp 1982- We have had a ehzznee to look muze 
~ I c s e e  i n - t o  t h e  power =wired to store an a d d i t i o r ~ a l  2 milbicn polasads o f  
gr~d:J.ct 2nd rur. a secondaq boxing esperaeion a-t P e l i c a n ,  The total. 
on S ~ e n ~ i o  XG*  2's power eons  is^ increzssd from 2,5~1%,Q03 DvTs to 
2,94%,0C3 Y3Z'5sO 

'~hc- mftiodo2ow for  applying this increase remalned ehe same. 1 have al:;o 
regai: pa the  paraqaph on p l a n t  ewmsion  as follows:: 

B, A d d i t i ~ i x a l  p l a n t  -- and c a m ~ u n i t y  e~paraslecjn psteniekal PC- w h e n  eert-ain 
Smd P s i n t  and Geattls processing a c t i v i t i e s  are shifeed to Pe%$can, _ - - - - " . " "  - ----- " 

a -  a Additional storage capaci ty  wi3.1. have to be added 90 -- -,- 

the PeXicarl f a c i l i t y  to store product fxorn Sand Boinc&, P a r t  A k e ~ a ~ : r i ~ ~  
arid Fell-can t"Bwoughout the  year, Pel-icax~ i s  presen t ly  &,Te ts stare 
r o l ~ y h l y  kwo z n i l l i o n  pounds ef producet and if the Smnd Faint: and P o r t  
Wlexande~: f$a-ilBdt i,es u t i l i z e d  the Pe 3,icna Xacati-on to sxoze products , 
i e  is estinuted t h a t  Pelican tsould wezd sgace 
dx~ria-rg the rriontha of August, sepkerber 2nd octok 
plai i l ;~  produce orr a scale ro~~pa-ia"ci.i to 298; season pcjlir.dage. T h i s  
assumes saLmon roe, opi? '.o crab an6 rcle k&xtrri?ig are sold FOB p l a n t  ail,! 
19i31 l r c  ve Ss s f  sal~~ior..s e cayined, !lkl~is also assma%s uti l izLqg Be ll.c,:,n 
& ,.,tally .. for $5"-oxage and secoildarry psotsessinyj . Ta score two b%il.%l.cxi 
r;ounds :in a :Iri;r, fr.lLly in su la t ed  faci.!.ity would requi rd  a 36ES> cna-> 
Gxessax ra2ning a E  &he t - . i x r ~  ~ ~ h i c h  v ~ ~ ~ u $ d  u s e  &o~te 175,000 IGaJ?$;s 
g~6~ul.c * fec~- !?al.gs arid a condenser pl;gq, ~,~~c;ul &-5 za'ked a k ~ k a l  OE 93fPP 

r~j;icis, r~?~ny,ing r:isnkln:~ozrsly, wnnll.i! use another 65,<)C80 X24Hc 202: a t.ot;?l 
cn)n :3.:?:o~fic;e ~:.~i-?(ie -32 240,000 F3TJ3-i t*;oi.:sty~~$Ci ani3n33'ty. jijjag?~f:i*3tg ;>r~[i 
i;ffj.{:.l, i:h- co:b.;i st~,-apz ?~c,.jd sm;~u!.:t f,,;> ~ . ~ o f : j : ~ ~ ~  ';Q,l:aO !s!jr: 



It- i s  e s ~ i i ; . a t e d  ';hat m x i n g  product in pe l i can  ~~rnulci require incri!asefi hea t ,  
lic,!l"iing irld snail xnotnr. use demanding 100,000 rims per year ,  Bw~khouse 
power demrad ~sould  increase Is%, oar 45,C!130 Eq%s per yeax,  

Pe licar. Col& Storage Coi~pa~iy i s  a l so  p l a n n i n g  or, adopaking c o n s e r v i ~ t i r ~ n  rneasQ-rre s 
2s p a t  s f  an on-going proyrarn to c u t  back powes use. The cold s'tcraqe caul2 
savc a l a r ip  s a c a n t  o" power by re-insu?*a=ing the facility and 6bt:.reasing in- 
f i E t ~ a t i o n  thxciugh doci-s anid SI:Pi,er open ings ,  

Orher energy s a v i n g s  r ea l i zed  through cutting d o w ~  on f ~ i e c t r i e i t y  use 'muld 
be i?ecgate< by bncx-ascd dependence on s l e c t r i c a l  pawer ins tead  of diesel 
powered machinery as f u e l  p r i c e s  increase faster  t han  e lec tz ic  rates. 

The d o ~ e s t i c  load wouid be eqc?cfed to inllcrease by 30,000 KbK4s (tm en tkss  
homes) as a resa l t  of P e l i c a n * .  e x ~ a n s i o n .  There would be no e f f e c t  on t k z  
har3or's or coi~?rr~;cial usrrsv power use as a x e s ~ l t  of the errpar~sion. 

Based on r k t s e  fry~x-es,  Pel ica? could expect an additional 435.300 X?.;s 
to be consuwd if a boxing operation w r r e  m d e r t a k e n ,  nor t a k i n g  i r . t o  aczcurx 
energy  savings.  aased on 1981 sroragfi axtou i i t~~ -ram *chr t :uee  p l m t s  32.3 
estAmated prdiluct life i n  storage at P e l i c a n ,  tht 435,000 &%s were spreici . - 
over rhe s i x  bi-non t h l y  S l i l i n g  periods in the foliowing percen t i l e s ,  (see 
Sc5nariii  No. 2 power cons:mnption est~a:t?s) : 



Pcz-iuaZ T%2ka1: 183,089 LpanuaP Wka%r; 2,945 
Q1) I ~ ~ 3 ~ s ~ 3 : i a f  water use  inczeases estB 30% over Scensrio %Ie 
(2) Wz,esEic watex gse increases e s t *  3% over S 6 e n - i ~  #I, 



T1-i~ fourth i s  n 3498 per D.C. i i a l ~ h t  r e i : c r t .  

i, ' 2i.e 6-61 
$ Secasad paragraph; Na ~ o c k s  evp.8- f s i l n d  in b13~tnl-r,  of  8 l d ; ~ h i ~ r  C G S ~  
.8 - 

although steel H seetione which ruRLsaff nn i n s i d e  o f  penstock 31-e 

$oi,lc7d t 3 ~ x - e ~  A%?- %he b;Lsz$s d a r n ~ ~ e  is due Lo s t i c k s  bein$ j;?.c~med 

s ~ ; ~ i n r ; t  them. ~ui;'r. bgi t e y  t r nsk  r a c k  sy : - t - c :  i 7 r equ i . r cd ,  The 

pri.:;cnt P-,IcI( can p l ~ g  i ~ i  a5 l i t ! . b  an t h r c e  i:our:; d u r i n j ;  h l ~ h  run- 

o f f  p e r i o d s ,  

3 i- 

j . 3 ~  f -= td  R e y l - ~ c i . ? r  t h e  fL;1-c to t he  di)-.!r. ;~ t rea iz  ri:d r :  t1.r :  tunne! witi; r-i !,e 
B 

"3 1 . . is a rcioc! i c lea ,  but it ~.ro?i.j-i; be vpr;i ~ ~ . . f f l c + ; l ;  1.0 b u i i  ij 4 ~ 3 g d  ::t3i'e 
-2 

Pf4'  ' 4 pi r ; ~  t!\rci;;ii :lie tur:rie: . i 31s t io3 sl~; ::i:! h c  r.-ta! ::~e. ':ir2s a 
$ 

chrck. f::::,'!~ ~f I.J,P~%P!E q i u a i s ? , ~ l r ~  e t ; l v c ~ t  ~ L T I S ~  ~::i r j f '  i s l o i d  ::t::\~n ni_b>c'? 

-. C I ,  t ourin- ",lr;i:l a.iinter, ?:5:,b-i.i', szn;. nore  n:-;si?; l?-l;.s h3vp accurred i n  
L I 

1 
$ in Like S"i;d~i!.: SU .",p :,: r a ~ ~ r 2  f ~ 3 : ~ :  t i i p  l'~rli;",t\~t:, Th i  g ~ p t . 5 :  fa 

' h ~ ~ i l " a . ~ n  15% 2nd  ?5 ..c f r t : c z i 3 g  of  .:ntc:- Ir t ! . ~  li;aint 3 k; rg-pcnin;.: 
2 
$ I t  up. . ';isk::taritinl ;imsur,tr; cJi' :jar ciq : i re  Zeni.Ln;;. ECI 22,.;*2 ~-e ; -dzc i rc  

& L * - 
, & ~ e  c.12t.i.r-e f lur ic  sharkl:t b e  ;-:t r c :n s i  y c;nsi.bc.rL-d, i \ s~t . f ;cr  tr:lsii r zck  

i 
3% dim # j ~ u l d  t h e n  be r c ~ ~ u i r ~ r l ) .  I 

, -  c-7 ;;ai.l Lhict ;nrss cf' ; i r i > i n e :  iicLrs d r i l l e r :  . ~ : k ~ i  *cr;~pcd in Lo* r ~ f  cafe  
g 

f d l -  ,-rcaso C i t e :  : I / -  ciccc.rs-. rl~o:;~::! 3h'i:~t Yi" i.ialj C r h t ~ k n ~ ~ ' ; ~  .- 

S 
! 

"I 7' g 
4 "i ( rg 
a .* , L,, "-"A C j l  ?cord , n i . ~  Cnvi!: i h i l . b i n ,  i:; G e : ~ ~ r z l  !i:i:t;>cera 

jz::t;cl I - -2 1 d n  j:uc bi . l lc .~ ie  i.:.cri li: " i p n  fcit ci' % . l 8 i t i i 7 n " i l  hcrtd $11 t! ic t r? l !+ -  

P7 I. :cc~.  l j lerc  nj~k:t; h e  ten f p - t  tot-'L hi::.;! i : i ~ r ~ i i s e  i f  t h e  i , s i j ~ a ~ ~  
-1 - 

; j i i l ~ ~ !  t i l p  j iu~nq A : ;  1 i t  i i:\r a l l  * :  'Lo tL!:." 

(1 -;- 



-* . . . &a::* c3u,LrA eas]-z+y be  50 fee% k ~ i g k ~ ~  $ h 3 ~  ti:t? eL::sZLZg 3 tv: ~ 7 . d  v,%9:\26 

el j 5 i r a a t e  f k e  y;e-_i2 $'or 160 feet cf b;ood sts?j;_. -3ipe 3 c d  2 - f ; ; r - l ~ j f ; ; " i ;  tk;e 

y, 9% - P a-.# r- ~- % - *#, - ". ".. ,, c ,,,,, , da-: iEcl ; rdini . .  La tne w i r , ~   is, 'The 32,iir, 593 ~ a v b n g . 5  aon r epa i r  

could go T o i c a r d  t" . I ae nm; dar:,, ' t he  kl t ; . r~er  drirri wu~ifi-2 r e q u i r e  an 
- % .  

e:-'zvj-r.cr,irje12ta 1 3 T I , ~ C  % ~ ? ~ ~ ^ t @ ? ! e ; r : t  ! : i>;f~~@r I"B 

5s:gansion reu,:;iiri-osents: I b913.eve t h e  c s t i ~ n t x : ;  ~ D T  ?:\I!! f a r  2 i ~ r g ~ ~  
- cold storage and  p s c k i n c  o 2 c r a t j o r  a re  t o o  l o y # ~ ,  in m i d  %inter 1981 

w i t h  s?ci f i s h  be in^ f:rozen, t h e  e l ~ c t r i c e l  lac:$ f'rorr, t!:e er?l;ialp rOaarP 

a:ld fishhouse i s  ivesaging about  1960 KEY 1,er day or ovcr 70C1,CW KWfI 
i 

aver s year.  It seems s s a s c ~ z b l e  Lo use t h i s  f i eu re  2s a bzse2osd 

for w ~ W Q  m i l l i o n  pound eajld s t o r r ~ g e .  If t h e  eccjfd starclge was  upped 

t o  f o u r  f i~ i l r i i sn  2uunds i% wo:~l.d ?.i.kely c4a~hli"le t h e  poser r e q u i r e m c n t ~  

jilso g h e  o a t i n a h  for "ciic i n c r c r i s c  i n  dorgil.,r,"r-r, load iGac only 15,000 

KWH p e r  year ,  T h i s  might  be e q i i i v a l c n t  t o  oliuut two new kuuscs. It 

sel-ms rgzsonabie tc> ~ e ?  %.ha$ tS.2 ~ c i i i i t i o a z l  steady work a v a i l a b b e  ~ i " b i  

a i>:cksging o p e r a t i o n  would r e s d t  in conzidcrsbiy murr town growth 

t h a n  t h % ~ a  ?5jOm 'Z;B 15139aQ0 K'k'li might  be a mui-e reassrs:lblle eztintste, 

Sc the additional power usage could e~siiy r c n  630,000 Kie$H h i g h e r  

than the estimates in t h e  r e p o r t  

C-7 k o a s i l  f u e l :  The  a l l  d i e s e l .  plrin h d b e n t e s  no ~ a f i t a l  i ~ o r k s  are  

required, *.jut this i s  incorrect, A t  t h e  preserlt time we do not. 

"nap adeqilate capaci ty with d i e s e l  powpr t a  & p e r a t e  t h e  p l - n t  a: - -  - 
pend; load i n  t h e  summer high  l o a d  per iod ,  Thi i i  i s  v i t h  all eng ines  

runningsat peak outpu t  an% no back-up f o r  maintenance down time, 

least on@ additional Cat of 3408 ~ i z e  or l a r g e r  would be requi red  

1 
' 8  ' r 

%eat Leecovsry: Might be possible from r e f r i g e r a t i c n  compressors 

0 

b 

83ternetise #:?: Djes f l  power is called r e l i a b l e ;  howcver, 5~ my 

i lub~ns  and reiiiii.'l d:; ri::;uir.c e x t r a  engii~cc;  f a t  standby i r ,d  cnrisi c! eis;lbl c 



Zstinstes b n i e 2  on time f l~ .+ j r  2s used by I:rcscr,t turb- j r .e  3.3 rct 

e3me c l o s e  to a t i l i z i n g  the available water r r rc ; : i rcea 3 u ~ . i ~ ? g  ti;@ 

l a s t  ~ i x  y e a r s ,  d c r i r ~  t h c  s r r i n ~ ,  rnc:;t of t?:e scmmer, t h e  f311 

l a r g e  iirnci:nls o f  w ~ t e r  f low over t h e  dam Lc iqsszr, water c.-.xld 
be u s e s  "13 generat- rr.sre poinit.;. if turbine c3---.-;;- ) , . ) L . ~  L j i?ibS ? - g a . b l c b l e ,  

"F ~ v e n  t h i s  sumne~* when t h e  turbine was finally able tc rv. 3x fell 

c a p a c i t y ,  50Q i ( '6A3 t h e s e  gas lots of excess ;-:;te:, If 3:r p r i ~ s e n t  

t u r b i n e  i s  o n l y  opr r s txng  at, 5~>?: e f f i c i e n c y  2nd  tke e!ficicinc:y 

e o ~ ; ? ~  be raised t 3  135 $ w i t h  new t u r b i n e s ,  tka,..ii t h e  same amcuni of 

water would be required $or n 250 KW nnd 5CO KW ecne ra to r  as i s  

r equ i r ed  f o r  t h e  present i n ~ f f i c i c r ~ e  500 Kid ~ c n c r a t o r .  T h i s  dozs  

not  t?%low %9r thhe LO % inc rc ; l se  in powcr a v ; i i l n b l c  6uc to hi8;!:i.r 

%lead 03: t h e  f a c t  %ha& much more whter is a v u i i n b l c  f f c r  s e v e n  rr:oa?,$hs 

sf t h e  year, Passibly n 750 KW and a 250 Kki g ene ra to r  w o u l d  n c r e  

f u l l y  u t i l i e e  the puxcr available, 

T h i r d  pdragraiih: Lo:: *dater in summer d ~ r i n i ;  l a s t  tin year:; h;;: 

only been in l a~t two  weeks o f  Augushand sonetimes nrzt even  t h e n ,  

Haksver, we a f t e n  need rdicscl supplimrn";poxei- from late ~ < o v ~ P I B ~ ~ R  

Ls mid A p r i l ,  
--- 

P. - sz hi- ' 
I J, . ;: a*' 3F . ,; * . I 

Tiafrd p&agi*ap~: Ody one man checks  Plume arid dam daisy, and it 
:p $ ' !. : 

takes e3&ut 15 minutea, .The  s ~ f e t y  proh.lem w i t h  ice i n  winter i s  
. *  1- 1 . 

i r , - " ti,: 
i 

F i f t h  pazagya@i: Only an;: save i n  i n  t u ~ ~ n e l  ncted 431 l a s t  feu&* years, 
. , 

P"ah i;rara2iel 28 larger $xiside that1 %he flume 30 fiorne blacicage does noqb 



&a-surp:i.cn oP the ss;ne nmsunt o f  d i e s e l  C ~ r j - ~ d  1- 2982 as i n  ~981 is 
- * n:reii;y kni:cr.:-cct 196; % i n t e r  was ve ry  m T l j  tb te  Xydiro 

;ised e x t i - : ; ~ . ~ e l y ,  1'180 wsc a l s o  e mild wiriter 3r.d p r o d u c t i ~ r .  wss 

G G : ~ E ~  as '&a% +:!, requiring lecs ?owes, So1 t h e  tyc y ~ 2 ~ 3  hlave 

s e e n  lower Lhnc normal diesel usage,  

Asr;%&~~ti,or!; on a d d i t i o n a l  2ower required f a r  ; ~ c c o n d a r y  P T C C ~ C ~ ; ~ ~  

aseration are prcbably way t o o  low, The domest ic  10-6 i n c r e a s e  i s  

E%SQ COQ $ Q W *  

U S K H  l e L t e r  from B , C e  Rai 
-----"- - I ____(Pa--- 1982 --- 

I l i y d r c  El ec  t r i c  genera to^ 

m A. G e i l e r ~ b i ~ r :  The gabbit hearing wna new t b i c ~  y p d r s  ago, i he c?own 

t i m e  cost  f o r  scnding t h e  g e n e r a t o r  ou t  f a r  r e b u i l d  cou ld  casil;q 

exceed t ! :~ cost of a r ewind ,  i f  t h e  jot c2;I.d he done i n  P ~ l i c ? ~ n  

it probably  shauPd  be, 

B. Excitation: G. E, guarrantecd the new e x c i t e r  when xhey worked 

on i t  last surnnler, It still hns  the sane srcicc problem, so t h e y  

gill be ccaing t n  P e l i c a n  t o  tr~cble-shoot it when t h e r e  i s  enough 

water t o  r u n  t h e  turbine again. T h i s  w i l l  i r - % a b l y  nnt be be fo re  

A p r i l ,  

* - 
D i s t r i b u t i o n  System r U h i l e  p o l e s  and c r a s s  arms a r e  belng replaced when time 

I 

t h e r e  ere  et Beast t e n  questionable poles a n d  we sse only changing 

0 R 2  ~ W Q  8 Y B G r z  

Most or' t h e  d i s t r i b u t i o n  t r an s fo rmer s  are  25 KVA, A peaking AImIP 
,* ya r% abe has  been in~tniled pr, rnwt ?fiehein tr)  e heck  f o r  ~ v o s l o a d s ,  

unly tkr o:w by t h e  barkhouse is nsrginnily over!.o~,ded and  t h a t  

load  wi3 .1  bo split t h i s  spr.i.n@. 

A n  ControXs: ThcTe i s  s n f e t y  i n t e r l o c k  yreventin~; connection o f  

t h e  two buses w i t h  the nectionnljzing s i -~ i t ch ,  
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t b & - #  Je,-r?(- L ~ X = J - J ~ ~  
Alaska Powex- Authority 
334 West 5th Avenue 
Anchorage, hK 9950'3 

Enclosed for your i n f o r m t i o n  are recomen6ations f r o m  0 3 s  company for the 
szcond phase o f  the s tudy iil-i-clving Pe l i can  k p w w e  r&trna.t ivos.  

O f  prime i~npartarlce to the c o d ~ ~ 2 a ~ y  i s  to Rave a survey done of the e n t i r e  
waxer s y s t e m  One yjarsticular =ea t h a t  needs s-m-veying is the  dam, The 
s-arvey drawings should include d e t e m i n i n g  the iiirnensio~s, mounz o f  vcids 
in ?he rock ,  aSutment  c o n 5 i t i ~ i : s  and information needed for a g u u t i n g  art- 

g i i x x x -  to step in and g r o u t  the dam. Ifitluded in the 6a1 srzrc-ey should be 
cost figiires; &awing5 anti additional power gained a s  a r e s u l t  o f  in- 

& c r e a s i n g  t5e height  sf the dam, In ac'ialtion, P& i s  i m p c r t a n t  that ti32 
~ ~ v t " ~ e y  t e a m  doc nt t h e i r  i nves t iga t ion  and anslysis of building a new A&$l 

d m  dob~nstrearn adjacent -to the watch where the  t u n n e l  i s  Peeaked, The 
d c c ~ ~ m n t a t i o n  should be supported with eng inee r ing  f e a s i b i l i t y  and eosts,  
conipraximg them to the cos ts  associated wit11 grout ing  &he d m ,  

Replacing the broad stave pipe in the eunnel should be looked at more closely 
to determine i f  k t  wouldn't be more practicai and less c o s t l y  hc i n s t a l l  a 
r e t a x  pipe i n s t e a d  of a wood s t a a ~ e  p ipe i  

Ii de ta i led  feas ib iE i ty  an4 cost a n a l y s i s  of replac ing  .the f 2 i  
from t h e  penstock should be done, pa r t i cu la r ly  to determine if i n s r t a l l i r rq  a 
zet5:,al. pipe i s  a bet%e.r sdltmtiaa? tilaan wacid, 

The pensr;cclr. w i . l l  have ko  be replaced in the  iiear fufure. byhen %his is dona, 
The  c~14.ec t ion  box ; w i l l  have to be upgraded s2Xs~y, \<?ria$ wrjd13ld I$* a sound 13eans 
o f  33anding t h e  trash cah%lersti.sn t~pstvearn fro~ta the eoPlact.la3-n bow at k23~ t in~e  
af this ~ipgradlng? X t  woi~ld be bt.nef.ic;ql for t h e  survey team tn  analyze 
h:ash wemaval , cc>ll.ec.tion box arad penstock replace~~cn-k , reme 

:Final l .y ,  the sLx:c*tuey I r ix?es. t iga t ion s&ezrt.~ld 3,ook at :,wl1t--1%her 9-0 f e e t  of 

*,., / ; . * + I * " *  , ; "' 

/ ".- * 



hezd would be der ived  fram l o w e r i n g  the  t a i l r a c e ,  f ides should be t & e n  
i n t o  z c c c u n t  : ~ j . t i ~  measuremi-r.ts a n  ccsts as~oc ia . t e6  w i t h  l o w e r i n g  the t-ii- 
race, 

The f i r . 3 1  rconomic a n a l y s i s  s1;oxld o f fe r  P e l i c a n  Utility Ccrc>any a.n j62z of 
%;-&-;a", ff , r ,cl   st g j ~ w  i r i s t ,a l l ez  iz; Q ; Q ~ P ~  bs af--&eu $he gropas~z spgjracsinq 

z n e  as i r ~ s u l i : ,  the c o s t  per W H  generated by the  hydro system. Please 
in clue^ szv ixgs  from riot r e l y i n g  on diese l  power which, excepx for  s t a n ( ~ 3 y  
pawex, \\-ill e l i rn ina~e  d iese l  f u e l  and maintenance costs ,  

In a d d i t i o n ,  we are aware t h a t  %haye ~ K E  discrepancies in t h e  additioaal 
power f i9 -xes  re,vired for  p l a n t  ewansion included i n  phase i of the study. 
We plan on x e c c i f y i n g  thsse d i s ~ r e p a n e i e s  before %he end of the s e e o ~ i l  
phase of t h i s  skudy, 

Sincere 1y, 

CiT Jak 

cc: Jim Ferguson 
Cal Eoord 
Ton X k ~ i t m z s r s h  

s?kYt e e e g ~ n  , USKH-E~iginet-1~ iz39 S e k n c e ,  600 B a n c ~ o f f  way, ser]<ePey, CA 94 73.0 
Harvey R u t c Z ~ i n s s n ,  USK.;j-E~.zg%neer ing Science, 242 %, Mai.?-, Street,  Alpine,  

%Itah 84003 





~4 j= -& -is -+ 3 A ~ ~ r ~ i q r ?  and & sl-fiai 1 3 .  f i  phr~r,oqaph creek 
fl 

iS a ~ ~ a ~ ~ ~ ~ +  ,,, ,,, Q f  , MW =;f at,zfi-cior:ai hydrr_-s-.- 
& , "  e ~ e , ~ ; - ~ ~ ~  ~ - ~ ~ ~ p : ; ; ~ 1 ~ , ~ ~ = .  -C -A-e -+ ;lie feas ib i l i$ ,y  of that a2diricri;.l 

- * ing p l a n t ,  which  i s  prerent:.:: IS t ie ing i n v e s t i q a t ~ 3  -- ( S i c e ~ a r i ~  

2 Sec- t ion  8) by ekis P i  ColG S t o r a g e  Compa~gr,, c a l l s  

for o n l y  about .66 M E  in total production. 

THE PROBLEM 

'The i\PA has  i?~npioyed the services  o f  USKB-ES tc perform 

a reconnaissance-love?. s t . u d y ,  as  o u t ~ i n e d  i.n S e c t i o n  3, on, 

the power f a c i l i t i ~  at Pe?.ican, Alaska f o r  the purpose of 

l e a d i n g  to a feasibility s t u d y  of i s u i t a b l e  a l t e r n a t i v e  to 

meet rfle puwer n e e d s  p r e s e n t l y  and in the E u t i l r e ,  TI2 re- 

q i ~ i r e r n e n t s  are outlined in the APA reg i s te r  1961 3-C 

94,055, Seeo 4 as amended .  



on a straight alig;-mc2;41"r and aboi,a.c,, a 19 ~eac,-e;cl*-: 

y t h e  w i n g  w a l i i .  ~ h - j s  would f;;zte -jri 

ssction. In addition, t h e  tunnel h a s  expezieficed r c s f  

i lg froin t i m e  to t i m e  a n d  rocks h2 . i~  acrua!..IX; J A. 9,assed 
? - t he  rock box and  e ~ f e r e d  t h e  t u r b i n e  c a ~ s i n g  se- - iocs  a i2~ .q2  
n - r - + a  damage to  he i m p d f e r .  To e l i m i n a t e  -these p r c % l e ~ ~ s ~  -&&GLi -  

from the dam to t h e  doii.nstream end o f  tf;e tunnel w.5.t :~ a 5' $3 

p r o " i c t i n g  i t  from being carried away i n  f lood.  'Uader $hl~-- 

t e l r n a c i v e  4-3 it i s  re~or%lr9erldeCS. to r ep lace  the fllmt(e all t h e  

way from the dam to t h e  p e n s t o c k  f o r e b a y  in orde:: to t ake  

need for  the bar sereen and overflow structures 

Under Alternative t l  both the bar  screen and averflala; 

s b r u c t v r e  and  th2 rock b o x  surge chamber (penstock forebay)  

are called to be r e d e t a i l e d  and re~swstructed~ The fatter 

Ps also re~~mmended u n d e r  A l t e r n a t i v e  83, so as to efZi -  

e i e n t l y  p r e v e n t  rocks from passing down the  penstock. 

peimst.ock; i 5 %!ern ta an estin,?;ed 2 wall ~_ , jn i ck -  

ness 4.n  laces arid i s  called to be r--- n:t~?aced. Because of 

cnnctruction iocgisctirs, redwood wood-stave pipe i s  selected 

aver steel. It h a s  a l i f e  of 35-40 y e a r s .  

f -7 $3 Ti?, area u n d e r  the f l u n f s  ant i  penstock i s  in need o f  
i r-"" izsu.-ekceping to x e d  r o t  potential. t n r e a t e n i n c ;  .trees 

should be guyed k)aclr so as to prec1uCie wi ; :~dfa l l s  such as  

tnok o u t  t h e  penstock l a s t  November. 

The  3 oraced timber bent support s t r u c t u r e  i s  in f a i r  

(" v. .s- cr**$nd i t- j on a *,A ~ a i n  mej-rrbess , sl-; a selc2cted bas i s ,  slneg,ald ]>e 
.= # 

j ,  to qj:se ;.he sgrsi-.e,p? a neiiJi ~ i f i ; . .  
V "l* * $ 3 :c :a, 3 't 12 c; 3; 



'I?j77@ 42-inch Laldlow Valve is o l d  a:ld has f a i l e d . .  F T?-. a s:? 

water ;~amm@r which cracked the b o n n e t  w a s  o n l y  cEe i n  i i  

s e r i e s  o f  problems i n  the l a s t  t h r ee  y e a r s  in 1980, t h i ;  

v a l v e  caused a two-month  down time o f  t h e  hydxc-system, at 3 

grezit  ksss ef rEvenuee 

e E e f E ' e l  T u r b i n e  has a n  impeller t h a t  i s  produ lz ing  

perhaps 20 percent  less e n e r g y  t h a n  a new one with less  dov%n 
a* e ; *- and noae flexibility to operate ef f i c i e n r  

Y-7- r a n g e  o f  ~ % Q W S ,  i n e  water quality change  

r i c a t i o n  pse\yen.tc the company f r ~ m  bzsimlg 

e i r  proposed fish h a t c h e r y ,  The wall thickness r j f  

b i n e  c a s i n g  i s  q ~ e s t i o i l a b l e .  C e r r a i n l y ,  erosican 
- iF- d u r i n g  the i >  y e a r s  of u s e  h a s  cut i n t o  i t s  designed s a f e t y  

facj-ar A major o v e r h a u l  of t h i s  t u r b i n e  would be n e c e s s a r y  

but ;nay not e x t e n d  i t s  u s e f u l  l i f e  s ig r . i f i can ' ; lv .  Tne tur- - 
b i n e  w a s  purchased because i t  was available, no t  because it 

was - the best.  s u i x e d  fo r  the f l o w  sf %i3@ c z e e k  To c o n t i r r ~ ?  

this equipment's l i f e  may not be t h e  bes t  d e c i s i o n  in 1 i e . l  

o f  the s p i r a l i n g  cost cf e n e r g y .  

The g e n e r a t o r  n e e d s  to be at h a s t  rh-"warand, 

The switch gear n e e d s  to be replaced f ~ i t h  neb3 e q u i p n ~ e n t  

13eeause most o f  the cornpor;enf-s a r e  o l d  and Eat r e j i a b ; ~  
S 

d u r i n g  times aE stress. 

T13e powerhouse n e e d s  major repaizs ta the fo \ , ; nda t ion ,  

r s p ~ c i a i , l y  in t h e  a t e r b a j i  ar:6 trai.2. race secqticns o f  ~;:kl~ 

f a c i l i t y .  These ,  as a mini . rnum; would r eq~ i i r e  r e p a i r  o f  ;he 

wal. 1s and  .in:s<:~.,ahIa@iogrs f~4f 33ew steel liner* Poi- L > ~ , ~ . L ~ . ~ R : ~ J J T ~  

improverrient:~, i t  .is ~:ecor~~rnended t h a t  the d ra i f i  ili'l7es 



-- ---- - --- --- 'I 
G r o s s  Eevezl~es G T O E S  Revenues  

~~Asc.~ i d j  Gross  sa?cs I ) r . l 3 ~ 3 n  P . S .  K r.' ri From Water  SO^^ f r o m  P o w e r  said{ i ----- 
ieai.  & ~ ~ ; F o o d  fe l ica r ,  S t o r e  Pzoduced  A U s  1 f P e 1 ~ c a n  U. 
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DLa;R,%"$.ITLNG SCENARIOS 

'nkere are t w o  p l a n n i n g  s c e n m  io s  : 

$ 2  -- 3 - 1  i n d u s t r i a l  and u r b a n  power r e q u i r e m e r i t s  ( 3 f  P e l i c a n  

will remain mare or less  at present l eve l s&  

$ 2  - The i n d u s t r i a l  and u r b a n  pokier r e c j u i r e n ~ e n t s  cf P e l i c a n  

w i l l  t h e  n e x t  f e w  years% 
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Even t h o u g h  only s i x  questionndirss were received, they 

ds contain s o m e  v e r y  valuable informatian. O u t  of  the s i x  

questionniires received, ail said t h a t  they now use oil f o r  

h e a t i n g  a n d  f i v e  u s e  it for  cooking. A l l  s a i d  t h a t  i f  i l y -  
- -  -."------- 

dropower were cheaper t h a n  oil they would change to elecrzi- 
-.-- ------ -------- - -  --- 

c a l  h e a t i n g .  O n e  user reported his cos ts  over the last s i x  
--%-.----/ 

years far e l e c t r i c i t y  and fuel. T h a t  i n f f ~ r m a t i ~ r ~  is as 

Year 1976 1977 1938 1979 8980 

mis points to be beneficial e f f e c t  t h a . t > ~ e - +  esw--l*ms"- *".-*- -- 
generia"cion has had on the price o f  power, T??e hydropower 

3 

cos . ts  seaye& about t h e  same AU t%l e 
sJc 

d i e s e l  costs increased a ~ r ~ Q s t  300 percent .  > \  
c_-* 7' 7 s : A  j i . i ~ n ~ ~ j e  f I 2 

Orae q i ~ e s i i o ~ z n a i r e  poi -13~a'L-~2 cxq ~2 r a%a:kaa -t i CJ 1.1 

hava destroyed many r a d i o s ,  freezers, clocks a n d  o the r  major 

electrical j . t e m s . .  T h i s  is borne out in other  parks  05 t h e  

s ~ u d y  aild i s  crui5i.d b y  obso3.ete a n d  worn c x  t " n : L A t  



rtTi -h water and pohfer demands  shown in T a b l e s  115.; ag-c; 

1 - 0 2  d i d  Pr;l!i d a t a  presei'fat' r :  A i , a  

the response of C a v i n  P h i l b i n ,  Gensral blanager o f  the F.eli- 

car. Co!d S t o r a g r  Con'pany, tc a questionnaire s e r ; t  to the 

ca1"pany. There  i s  o n l y  a b o u t  a 15 p e r c e n t  gruwth in p o w e r  

demand antieipared far S c e n a r i o  #Z over S c e n a r i o  + l a  

estimate t h a t  on an average year, 25 p i z r c e n t  o f  

"as been genera ted  at t h e  diesel p l a n t .  % i s  

i s t h  L o b ~ e l l ' s  r epo r t  of 1977 and Maight's r epo r t  

d i x  H )  t a k e n  from the a n n u a l  r epor t s  of  the Pelican 
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The a l t e r - o a t i v e  c di .verP:ing water from Phonograph 

Caoek by a d a ~ n  at Phonograph L a k e  w a s  s tud i -ed  in detail. 
mTri . e. systen would consist o f  a 10-foot dam at Phonograph 

C r e e k  with about 1,700 ac re - f ee t  o f  s t o r a g e  wh ich  would  be 

diverted i n t o  t h e  head wat.ers of Pelican Creek dux- ing  Sow 

f l o w  p e r i o d s  a n d  p p e d  to a new 1.2 MW pcwezhouse { P o w e r -  

l-iousi? $ 2 )  t h a t  would d i s c h a r g e  into Pelican Lake, A pipe- 

Line would a3.so collect t h e  P e l i c a n  Creek water at the 750- 

f o o t  e l e v a t i o ! ~  and conve j l  it to klowerhouse $2. T h e  h y d r o  

capacity o f  the P e l i c a n  Utility Corrlpzny would be increased 

frolit .50 b.ii.1 or .75 MW to 1.15 or 1 3 5  f4.1W8 respeet ivel l i .  

A f t e r  receivinq the questionnaire response from the Pelican 

Cold  S torage  Company, it w a s  " t t e d i n e d  t h a t  their expansion 

r e q u i r e n e r ; ~ ~  were smaller t h a n  f i r s t  anticipated. - It w a s  

determined t h a t  this alter~dtivr is viable, b u t  t he r e  i s  no 

p r e s e n t  mar)<zt for  the  power. \$%em the town grows, this 

alternative is a good o n e  to expand  i t s  preserlt power sup- 

p l y l #  and i s  compatible with the continued operatior: o f  t he  

prsposed program. r' 

q?12 a l t r y n a t i v e  of w i n d  power w a s  considered, but d i s -  U 
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h e  s a i t S r n ? t j - ? / ~ ,  w s  considered and j ~ d q ~ ~ ~  n o t  

The a1"lerat"iive o f  geotherm;;? was considered. T l ~ e  cnly 
, . . ,  s i x e s  t h z t  provided -3y - possrbxl~eres were on a . i c b a ~ c f  P e \  

a l t e r n a t i v e  

Of a l l  the fossil f u e l  options, it i s  obvious sthat 

d i e s e l  generation would he the most c o q e t i t i v e ,  sirlce a 

plant e x i s t s  at Pelican and t h c r e  would be no c a p i t c d  works 

"60 e s r . s t r u c t .  Diesel i s  presented a s  Alternative #Z, u n d e r  a 

the options s t u d i e d ,  
r h / d i j b ) Q  WALT< fia aq $db 

T h r e e  alternatives were s t u d i e d ,  each under load c o n d i -  

tions of Scenar io  $1 and S c e n a r i o  i i 2 .  The c o s t  es t imares  

for each alternative a r e  included in Appendix E ,  and each i s  

analyzed on t h e  basis of the przsent w o r t 1 1  c f  life cycle 

costs in Appendix F. 

Alternatives 81 and $ 3  relate to u p g r a d i n g  the e x i s t i n g  

ic generating facilities, and have a ze ro  er-1t.i- 

mpact because t h e y  reglj-esenk a c o n t . i n u a r i o n  o f  

I l l t e s n a t i ~ ~ e  # f e a t u r e s  abandonment o f  
1 7 "  ' I?ydi-aelectric pow~r- i r n  E a ~ o s  of an a i l  diesel supply. i i i r i  

has  the negative r n v k ~ o n m c n t . a l  impact o f  mining a nanreplcn- 

A ;k t. a,d- Ltaagtive i - 2 i t  W C ) U . ~ ~  require the continuous anr lua?  cc?r-?-- 

s~uzl! i i j t ion o f  6,700 barrels and 7,700 barrel .5 of  d i ~ s e ~ ,  re- 
spec . i ye ly, u n d e r  S c e n a r i o s  #I and 82. 
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Wear- recovery i n  this situation i s  o n l y  practical under 

A l t e r n a r i v e  # 2 ,  the all d i e s e l  option, becausr; znde!r A l t e r -  

~;i; i-. i .ves $3. and # S i  hydro  will be on line f o r  s u c l ~  a U ~ f i  

percenkage sf the tiine, w i t h  t h e  diesels being i d l e .  A r -  
3 

e~rdingiy, %he capital cost3 for  a h e a t  recoaf sys;tern %+&%rx 
n o t  es~ immated  .K-- L'he allowance was made camput i n g  

d i f f e r ences  in f u e l  costs  begweer ~Tg+~e~riatives, a?*- hower~er, by 
P19. - *li -- 7 . ---==& 2 ~41-y i i )q  ~ S S L W ~  i?-fii&sn$oi =t.& diesel plant irol:, 

5 ;( w> a 

u.nder the hydro  i r i ; t ions  ta -&under t h e  all-diesel option. 
e/ k g  

@ @  ? &f*b&q&Ff g 
Alternative $1 (Base Case) 
---"---.---* --- P 

T h i s  alternative calls for: 

1. Repairing P e l < - . - -  - & - x i  Dan and reconstructing the ?ding 

wall, as  recommended in S e c t i o n  6, 

'=% s .  Replacing f i r s t  189 feer; of. f l u m e  and tunnel c o n -  

veyance  from the dam w i r l i  a 69" @ wood stave p ipe  

threaded t h r o u g h  t h e  tunnel. 

3 .  Replacing t h e  diversion valve at E)elrean D a m  g q i A t h  1 - 1 ~  3 

48" @ remotely operated s l u i c e  gate. 

4. R e c o n s t r u c t i n g  both the screen 6iyegcia;l and 
1 

the r u c k  box an t he  lower flume. 

5 Replacing the perastock w i t h  a n e w  36'" gR~oa6 s t a v e  

p%pe 

~6 I i o u s e k e e p i n g  u n d e r  t h e  "r.utai Z l i ~ n i e  aral pe2nstoi.!t 

suppoy$, s y  g"l_esal. 
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butterfly c o n t r o l  valve: f r a n c i s  t y p e  ku uym - J ~ ~ ~ ~  ; %- C .- J 

Waodward governor; new generator and  swi tch  year .  

9. Refurbishing t h e  afterbay. 

-7 -1,ne capital costs fo r  Alternative $1 a r e  e i j t i m a t e d  at 

$1.37 m i l l i - o n :  the present worth of l i f e  cycle ros"is, 
-% 

i n c l i l d i n g  t h e  standby d iese l  opera-cion, are 

u n d e r  l a a d  Scenario #1 a ~ i d  $5.11 n i i l l i o n  u n d e r  l o a d  Scenario 
- - -  

#2. 7.-e essential nbjectives o f  Alternative #I are: 

b .  R e s t o r a t i o n  o f  t h e  entire system S o  a ne91 as~nemFc 

life- 

a n d  2. Repiacomenac o f  thf: worn out and obsolete macl i inesy 

with a system t h a t  will operate an e s t i m a t e d  15 to 

2 0  percent more efficiently. 

*This alternative ass5mies abandoiment of the Pelican 

Creek  hydraelectric sysecm in favor  o f  re ly i -ng  LOO percsilt 

o n  the u s e  of the exisrinq d i e s e l  plant to furnish induscri- 

al and domestic power f o r  F e l i c a n .  The scheme would be 

reliable and would involve no c a p i t a l  expenditure. "*I7 

9.1vmefim+ f i ~ r l r P ~ l l + h  *>"$I 1 "F?e eve f2  c w t s  for t j 2 i ~  a l t e r n a t i v e  &pa. & I r G % B i J  hr V Y W &  b . b B  v* ..*em .ar -- <- - - .d - 
I- k4? u/ t3~4 

i s  v a r y  high, hawever, being S 1 O . Q  c ~ l * -  
oaa Scenari(:> # J a  cklld 

$1 1. p i ~ i i l i o n  far  3 load Scenario P 2 .  
'-w--- -- 

Alternative # ?  ( I ~ ~ y r o v e d  ----- ~ ~ m ~ % - w - w ~ n " " " * - m  ---- W l l  iYrrrP-rp_s- 

,Iijns alterna.i:,ive is essentially the  safGe in conc+?pt~ *i ri"Y- 

laas =k.he same nbjectives as Alternative @ ?  (sest~rej l i f e  -ra 
U I "  

$rvhe e x i s ~ ; * i n g  planet.. p l u s  i f iercased c f f  iciencp) b u t  in adn? - 
- - grc>\jides -~]1e fo3 3 owj-ng a d v a n s t a y e s  : 



?-I.-  n u ~ d  s t a v e  p i p e *  

CC 

d e F u r t h e r  j - ~ i ~ ~ e ~ ~ e ~  ~13~--1_ e f f i  &. l t .AiL2 3 v p - T  emd r d c ~ s  ~ ~ Y W X ? X  

us.; o f  both h i g h  and Low ~ ~ - J F ~ J . ;  by :.nsc,-llkq .two 

t u r b i n e s  (500 k$4 and 250 k ~ ) .  

- 3 .  F u r r h e r  i n s r e z s e s  power yields {by 10 percent) 

Y ; l ' i j s  - t i i rough increased u s  o f  available h e a d .  . AS 

accomplished by e x t e n d i n g  t h e  draft riibe ar?.d con-- 

s = k r u c e i n q  a new a f t e r b a y  providing f o r  tailwater ac. 
iC-- 

// 
-% mean high water level. +---% \ 

( 2J / j  1 
T%e capital costs for "chis A1 t e r n z l t l v e  arz/$ls79 miei'- 

*bIX"l- 

lion and the presen t  worth o f  i t s  life cycle c o s t s ,  i n c l a d -  

Lng fuel costs f o r  t h e  standby d iese l  operation, a r e  $ 2 . 4  
-- - 

million u n d e r  load Scenario #i a n d  $4,41 m i f l i a n  undex  Toa2 

Under either A i t e r n a t i v c s  $1 o r  X3, the only shortcom- 

i n g  c f  t h e  hydro  system is t h e  f a c t  t h a t  it i s  e s s e r . t i a l l y  

r u n - o f - t h e - r i v e r  and m u s t  rely to a d e g r e e  on standby diesol w *i + 

power c l ~ e i n g  ].ow flow periods. 'Ilie diesel power p l a ~ . t  E X -  

i s t s .  ! i o w e ~ , r e r ,  and the investigation has i n d i c a t e d  t h a t  the 

costs for storsge, either at P e l i c a n  OX- tkiro~gii  ~1 ~ r a n s -  

watershed diversicn from Upper bhonogra2h C r e e k ,  simply can 

not be j u s t i f i e d  at ",is t i m e .  T h i s  is because the e s c a i a -  

tion af  power requirsments for S c e n a r i o  #2 over Scenario ti 

a r e  rca1L"qlaiee modes-t, s ~ l u f i i o n  i s  to make ogt;;;-:~m 
i 

USP o f  the nat iara l i : f  a b u n d a n t  watershed by increasing plan:. 

efficiency and taking f u l l  advan t age  of available head. 



Alternatives 4 1 ,  #2, a n d  83 ( r e f e r ence  Section li) were 

conipzireii iicder Scenar ios  # l  a n d  #2 ( reference 8). 

The  alternatives r e  e n g i i i e e l - i n g  options which are the re- 

sponsibility o f  the p l a n n e r s :  while t l ~ e  scenar ios  are opera- 

tions options; exclusively w i t h i n  tke preroyat i -ve  o f  the 

Pelican Cold Sto rage  Campany. The cost estinates -- $a I-=- ..-+ 

n a t i v e s  W 1  a n d  # 3  are presented i n  Appendi ':no capital 4 x L k f ~ i  -7 i I/ /----- -- --- --- 
4, 

-- & & %  -**- >6 
c o s t s  are associate:! with A l t e r n a t i v e  W2y.  ?be p r e s e n t  G ~ T I I A  

worth ecsnomic ai-ialyses for t h e  s i x  combi 

s e n t e d  in Appendix F. 

The econonic analyses were made on the b a s i s  o f  the 

following c r i t e r i a ,  d i c t a t e d  by the APR g u i d e l i n e s :  

1. 1-18' f u e l  c o s t s  at Peiiean (from i n f o r m a t i o n  fur- -  

nis 'ned  by the P e l i c a n  C o l d  Storage Coxpany) ase 

$1. LE/gallan, These arc escalated f o r  2 0  years at 

t h e  rate a f  2,6 percent  per year, and t hen  conbl:inue 

at a c o n s t a n t  l e v e l  ($0.2~8/k~h) f o r  ty~je balance o f  

the s e u d y  period.  

j Hydroelectric f a c i i . i t i e 3  haye 50-year : p y - .  

cept  that, the r u n n e l s  are ~ s s ~ ~ ~ n e d  d o  be rep!.acued 

after 20 yezrs alld t17e rs~uo6-skzive p - ~ p e  , T i ;  

years * 



e B  C Q S T Z  

under  a l l  

t h e  a n a l y s  
Q-0 

7. A p%@-year 

- - 

Capital P r e s e n t  during 35- 
C a s t  PJssth Year Study 

X l t .  t Description million miiXion P e r i o d  P,bd. /%Pi%. 
$ 5 e 

r* 

1 Base p l a n  

2 A11 diesel 

3 Upgraded 

base p l a n  

S c e n a r i o  $2 

% 

J. Base plan 1 . 3 7  5 J . E  100.319 , 0 5  % 

base paall 

DP SCU>; t i  %ON AND RECOM!*!k?NEATION 

, ~ . : t e r n ; l t k : i e  2 i s  presented t~ shaw i.he rccfiomj-c. i.;r1.- 



7 
&.  P r o f ' i L e  a n d  cross s e c t i o n  t h r o u q h  f ? i ~ m e e  

5. P i a r  arid cross s e c * b i o n s  o f  roc!< b o x  at head 0% t h e  

pens tock .  

5. S t r u c t u r a l  sections t h r o u g h  penstork s ~ p p o r t  fram- 

ing, i n c l u d i n g  member s i z e s .  

-3 

i Floor p l a n s ,  e i e ~ ~ a t i a n s  arid c ross  sections thrai igh 

~ a w e i . - h s u s ~ ~  

In sedition to the s u r v e y s  s p e c i f i e d  for a l t e r n a t i v e  

$#I, A l t e r n a t i v e  #3 will require b e t a i l e d  topography 0.f t h e  

tad2. rac3 c h a n n e l  from the e x i s t i n g  a f t e rbay  to mean sea 

%eve1  

FERC APPX17 CATION 

If there i s  c ~ n  i i lciease o f  'hydropok-:er capacity [&leer-  

n a t i v e  # 3 ) ,  i t  would be necessary to s u b m i t  a request to the 
FTF" FERC for a n  Exemption f r o m  a Permit or L i cense .  L D E  reques~t 

for E x e m p t i o i l  is n o t  as d e t a i l e d  or complex as one f o r  a 
.#-"-'-'---- 

-4--o . P e r m i t  or Licerise. T h e  P h a s e  II feasibility s t u d y  a y ~ p *  m e ~ i  k 
P%L 

iihi7.tild s a t i s f y  t h e  r eq i : i i~ .me ;~ks  for this exemption (No ex&.> 
8 " i -2  ; ~ y ~ L > ~ ~ ~ - - a ~ ~ - ~ ~ i ~ s  s . i r ~ ~ 8  j-ip+L--* ,,& ,-msEzz_ A?;%-t-,-,2rnaeiv2 .$ 1 or # 3 

1. lc2(i*~t7j.ng g2r]xq~j**r-:3:%q3~1-;L&1 1rogacts - 

'a' " ~n 
1 5 - * "  

,'I :7 ; . j  i" 4 "" 
(_d)__"__,_ ,, *."> -+,,I,.qL..* IXIXI"NitX *.. T."-X-"=-"l.* ,*..- - 
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Fs=v a h l a  regponds to y o u r  l i l ~ t e r  of Febr i i , i ry  1 6 ,  1982, requesting iiirr 

camenta  on tzhg Pe2 i r ~ 2 n  Posqer A 1   erna at i v c  Iqliasc I--Kecoxl;nai ssanc'e -- --- 
h & 8 @ 8 8 m ~ ~ t  fi- 
---a* 

pel feen  r e c e i v e s  most of i ts I ) I I T . ~ L ' ~  f TOR 23 

h g d r ~ ~ $ ~ ~ t ~ f c  f ac i lSCy  at. i ' s l i c i ~ n  Cove. Grc:~k. R;is is supp lpmpi ; t e i l  
b y  d i e g e l  generators w i ~ i c h  p r o v i d e  t!ie com1riui3iiy w i t h  25 p e r c e n t  of  
I t s  P Q W ~ P .  1 % ~  recommended a l  t e r n n t  i vc rao;iJ d r e s t o r e  and  upgrade 
t he  existing hydcoclectric E a c l  l i t ? .  

S i n c e r e l y  y o u r s ,  



\ h i e  have revievied . ~ i i e  gSKW-Engi~eerinij Scic-ilce report on Peiic-n Poivt.1- - 
A1 t e r r i d t i  ves sent by your February 1 6  l e t t e r .  ihe j n v e s t i g a t i c i n  si3cmj 
to have  been t h o r o d y h  f o r  t h e  reconndissdncc level scope o f  e f f o r t  a n d  
the reconmenddtions dccor~lngly w e l l  four ided.  We agree w i t h  those 
reccniinendations. Fl oyd Suii i iner~ d i  s c u s s ~ i l  o u r  observat ior is  w i t h  3er:'y 
iarsen by telephone Harch 5. 

We silsges-t t h i i t  the r e p o r t  cou ld  prariide 2 1 i t t l e  r;iore naj-rative e x p l a n a -  
t i c 3  a b o u t  t h e  co i d  s to rage  p l a n t  ai-id water r y ~ t ~ i i ~  opera t ior? .  Specifically, 
i t  appears t h e r e  are h i g h  water requirements i n  2iai~eniber-Februai-y t o  
p r e v ~ i l t  the kiater sys tem fro111 f reez ing ,  h i  y 11 power requi i-ements i n  
February and  March f o r  ice  production fo r  the beginning 0-f halibut 
f i s h i n g ,  a n d  h i g h  power requirei~ients i n  A~icjust a n d  Sqtefi~;ber f o r  ice  
~ ~ r o d u c t i u n  a n d  f l a s h  f reezing,  

bit. don't have spec i f i t - .  coii~menis about t i l e  ~ t i - ~ ~ t i l t * a l  i ~ i e ~ s i i r e ~  p r ep~sed .  
However., we note t h a t  cilrrective ilicasures f01- the tunt1i32 are  rrot addressed, 
Infomiation on e s t i n ~ a t e d  f l o w  capac i  t i c s  f o r  t i l e  f iu i i i s ,  tunnel ,  and 
penstock would  be h e l p f u l .  

A feasibility s tudy  i i i i g h t  inci t ide a ; i c ~ l y s i s  o f  e l e c t r i c  hea t ,  a n d  i.iaste 
heat i-ecovery froi the f reezi  rig u n i t s .  !4e ~ i l < n o w i e d g e  t h a t  e l e c t r i c  
h e a t  .is secon:lary t o  o t h e r  electric nccds, !!fit i ~ o u i d  a f f e c t  design o f  
t h e  genera t  ion systcr i~.  ii c c t r i i  1:i.a~ coiilc! 1 i c i  ude d i rec t  1-esi ; tarice 
a n d l o r  a i  r or water sou,*cc? i lea t puii:Ij:>. L.ii. !tavc had a n  i n i ~ i * i i i a l  suggestion 
froin a h e a t  puri:p sii;,plier f a i n i l i a ) -  with Pelican t h a t  conditions iiiay be 
Sasdorab7e fo r  t l ~ ~ : e  u n i t s ,  



- % .  

1b41-, very? c:: 3 . ' f o u l  d 

Exezu t i  ve L1-i r e c t o r  
Alaska  Pawet* $,u:hori ty 
334 \$&3-t avenue 
Anchorage, A{ ask; 99501 

Dear i""ir, Yuai'id: 

The /JJasi,a Depdrti:!iliir i,f Fi sh d l ~ d  G;ii!ic., a s  rt.jue.stcd i n  y o u r  i s t t e i -  o f  
February I b ,  1982, h i s  rev-i t.i.i~!d t h e  c!rai t Pi.! i can Polv'er A! terna t i  v e s  
Phase 1 Reconnai s s a i ~ i z  Assessii.ie::i. Our concern: r e la te  pr imar i iy  to ti32 
maj nwenance o f  anadroinous f i  shw-ies values -In Pel 'icarr Greek, S ~ ~ S $ ~ O ~ ? I Q U S  

streaii~ *'I 13-95-03. T a i  s sjfrteii:i s i i j j p o r t ~  primari ! y  pink salnion and  3 
x few fhuii i  ~ a l i ~ i o w ~ h i  C!I U - L ~  l i ;e t!!d t p o i - t i s n  of the strean1 -froi!j a b o u t  53 
f e e t  t o  the  e a s t  o f  the boardw;il!: t h r b o u g h  the intertidal a r e a  t o  sa:t 
water. \!ie believe that t h ?  prii?i,i iqJj iilipacts o f  the p ra j ec t  iii!] ce a s -  
s o c i a t e d  w i t h  constj:iictid:i d c t i i i t y  :i?id a l s o  w i t h  ti12 a l t e j - j t j o c  of  f!ow 
i eve]  s f a r  t h e  i ewer poi- t ion o s t  Speci i i c  coiii;:\ents p ~ * e c e ~ ~ ~  
by page and parzg i -a i~ i i  nu;iibi.i- ii) i 1 o i i ;  

Page 2 -  :J lui i i i ici. --- 6 : Ti le deL!cil i i l e ~  i -cqui  r e d  o f  the co i i su l  t ,c f l t  2;-r 

appa re r l t l y  i i o t  g o i n g  t o  bk: i!iiiL f o r  ti!i s ddcumrnt.  N i l  i loi je t h a t  t / l e  
d e a d ?  -i rv?: n u  Led w7 5 '1 nut :i nlte;.Fcrt. w i  ti-i tt22 careful  e v a j  uat jsr j  of  
t h i  s p r o p a x l .  

i.'aqe _ ,, "-4 L _ PL1 -_.!>iidL-~-- i - * 1 lie rd ti.liii.iit i s  ::,ade t i a t  c 1 i f i i a t i  c ccnd i  :ioi-is 
d t  S i t k a  a re  rscjir-cseiitativt~ 1;f t h a w  ; t  Psiican. We d o  n o t  be'iieve 
t i 2 j  s j s a n  a ccu ra t e  ~tiit~iiit .ri t .  The rLii n i a ?  i , the  w i n d s ,  s o l a r  
reception a1 1 vary t r e~~ iccdous iy  i n  Sou theas i  depending on slope 
a spec t ,  a ]  t i  t u d e ,  a n d  o ther  i d c z o r s .  

2 : Z i  i ~ i l ?  iir-iy i t lice5 not seem reasonable t 3  
wciiild be " ide r l  to use f o r  correja-&jor,  

tudies' '  "L ojcterriline ruiloff f o r  Pe'i i c d n  c r e e k .  The  U.S. Gea*\ogir:sl 
Survey shall1 d be con tac ted  aiid 'lit!? l i i ~ t h o d ~  used t o  corre]  
stream ows d i  scussed pr3i  3i' ti) !ii<ilii i i!. such I broad brush . 



-r 1 % C j  - 3 :  j i le  s>atsilienr i s  ri;ade t h a t  if e i e c c j - j c j f , y  
9eccii:es C / J ~ ~ F C - I %  the r;~:iiber of j ieopi Q i Q 2 ~ '  ; czn wi 11 c p b ~ ~ g e  j'r~ijj 

ci -* r for i- icating and  coolcncj clectrjc-ty. It shos id  be p o i n t e d  
i ~ u t  liia t t h i  s N Q U ~  d i ~ c r e a s i -  t h e  coii~iilgrij L; c.i;t.ncieft~y on . ;~rr-j  c i  ty 
arm woiil d i ncrease t k i ?  cuiliii:ci!-/i ty cos ts   id! d t h e  el  e c t r j c j  ty rice 
be yeljabie. 

-- i e 9-2, Sl:ccni! T a b l e :  iiic /~crci.rl tssc i n c r e a s e  c a l c u j a  Led for  t i i e  .--- ---- 
\// f t ~ e ]  b l l ]  f:*oii~ 1976 to 1981 i c  listed d s  ?el.* The ciidngs? froii i iOO k 

t o  1,950 repi-esents considerably narc ti:;:: a ;EN i!:ii.?ase. 

F j j l  -- 5-2, - - Paragi-aph - - 3 :  A s taxen icn t  i s  ocde t h a t  p ~ y t r  f]uctuatjar;s 
i i z a ~ e  dcstk*;;yed niany e : ec t r i ca l  i te l ! ls  i n  !%C/ican. kle hop? t h a t  the  
i i i i y l . ~ ~ ~ i ~ ~ c : i  is ~i - ide i -  t h i  tudy w i  1 I reduce t h o s e  i m p a c t s ,  as 1 
a s ,  reduce f l  uc t u a t i  ons i n  s t re~i i i  f l ow ,  

1 1  -2, Parsf-rzi h :- - -------- . A - - _ s j _ - ~ ~  Tile statciilent i s made t h a t  a1 t e r ~ a t j v e s  1 
a n d  3 wi i 1 /iavti d Z C Y O  erivi ronr:ientd! i i : i o a ~ t  because they repr*tser;e 2 

continuation G-i t h e  staalu i  i ; ~ i o .  I f  t h e  s~ns t r i i c t i on  asFe..cts o f  the  
p r o j t c t  a n d  t i i , ;  l o n g  t"ri~i rc-sd!ts o f  t h e  p r o j e c t  are t h a t  *;he :loiv 
reg i i;ie b ~ w n  P e l  i cii ii C~-.:ei; i i i t !  ter-cd then " '  L Q ~ S  s tateii~rr: t i s -i ~accur -a" t  ,". 

P - - 3  h " 1 :  i\ ; i ~ t ~ i j i ~ ~ ~ t  L iiidde t h a t  t h e  operation a g d  -- - i i ; a ~ ~ g ~ ~ ? : ~ t  tcos t s  woui d be ciin!+.irabI e f(:r- ~d 1 a ?  te3-n;it-i v e s .  i ilf 

evidence docs flat 5wppo;- t  th - is  conclusion. 

3 - 5  4 3 A;ip,~rcntIy the cons t ruc t ion  of a new af ter .  - -- --- -- ---- --r - -- ---- 
, I  b e q  i : p i  1 . i - n k d t . ?  tor ti: I i.;ater re lease a t  t h e  
filean h i g h  w t i t i r i -  I t v e i .  Obviously t h i s  o p t i o u  would reiiloie a~lac;~-oiiic?us 
f l siieries hab i  t a t  t i i a t  c i ; r r ~ r ) i l y  c x i  ~ r .  Iliipi i i ~ i e i l t l n g  tiii s o p t i o n  
would r u n  counter. ti> the state,lidri t ti!c;-t na c r - i d i  r o n n ~ z n t a l  ijripairs 
wouf d occur-, 

i n  suniliiary beczdse i!ie p i x j e c t  i.:i l i i ~ h ~ i !  t i n  the u ! . : y ~ a d i  ng or- 
. . 

iliodi f i ca t i  Q:: o f  a n  ex?  s t ]  tlg f a c i  'i i l.y , tilt. i l l l pac t s  oi: 3nadroiilous 
f i sher jes  l iabi  t a t  a r e  l i 2 s z  ~ , i lar \  wr- l~ i  'r d be t he  case otlterwi s e ,  
However., soiiie i i ~ ~ p a c t s  d y e  e x p e c t e d  to risi;! t froin t he  p ra j ec t .  i f  
.the p r o j e c t  r c s u i t s  i n  t i i e  aug i iwe f i ta t io f i  o f  d ~ w n ~ t r e a i ~ i  flow st 
t ~ n l e s  of n a t u r a l  low f i o v i ,  t h rough  p r a t e r s  t i la-t  havt. been h e l d  up by 
t he  dani, t h e n  the ne t  consequei7ct. o f  t i l e  projec t  may be to in~prtlve 
;?i~adronioui ii siieriei; h a b i  t d i .  iiiiv:ever, i f  the f l o w  regiiries a re  
a l t e rp i !  ;iny rliaticr wi ! i i i ?  ~iii(j!:t i ?c !< j? t i~c i ih  e f f e c t  f i s h  spawning, 
i n c u b a t i o n ,  i ind r c d r i  R:) t ik i~ T I  j e t  I ! 1 h a v e  r l r g a ~  i ve  
e r i v i  ror:nien'ta? 'i i ~ i pacL r ,  



-I 8 
i nar:k yoii f o r  t h e  opijortiini i;/ t.; ioi;;:iicnt* 


