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Apri 1 11, 1984
!o . 3. 1. 2/':' .2. 2 . 2

Arc t i c Environmenta l ! ~ f ~~d :ion

and Da:a ce n ee r
707 A St ree t
Anchorage , Al aska 99501

Attent i on : !'tr. wi ll iam J. "lil son
Pri nc ipal Inves tiaato r

Subject: S u s i t~a Hydr oe lec t ri c Pro j ec t
Reservoir and Ins t r ea lll Tempera ture
and !n s t r~am Ice ~ode l s

Dea r ~r . Wi l son :

- Enclosed is a nlo1! lI\or.1t'dum frOlll
pr oduc t i on r uns :If tb~ DYRES~.

used to r es pond t o .. s- eq ue s t
prcv i ded t o Hr. vcc a for h i ~
model pr oduct i on run s ~e ces5 a ry

x r , E.J . ceeper l I ne whi ch out li ne s t he
SNTEHP and ICECAL models wh ich wi l l be
f rom FERC. th is lDelD,)ra ndu!ll ah cu l d b.!
u ae in dev e l opi ng the req uired SNTE!'tP
t o pr ov iie t he i~ fo rna tion to FERC .

-

?/;l~
~::r , PhD

Con t r ac t ~anaa~ r

hi

zne , u noted

c c: v /tnc :
L. Gil be r t son, HE
E. Gemperli ne, HE

':'165 2



•
HAIZA-IMIC' $USI TJiA JOfN T II ENTlJ If E

MEMO"AND UM

LOCAnoN
l'\a r c;h 22

TO

"0"

SUBJECT

Ancbo r a. e OATE
L. Pol ivlu. , W.g . LarlOD, J . Robi n . on , J. Thrall..::W~: ;;:: w.i HoW · cet ee • • , "W'" ,••• 1 0:

!'f.a%r17fJ ee ,up pl i ed ee F! 9.C .u
--.I.u u>: :la d in S, b eQ..u.1c , Re.ueH fo r

Sup pl e lll e nt a l I n f o nu t i oo o f Apr il 12, 198 3

19 84

rERC, on Apr il 12
l imulat i on, of th e
li~ul . tioo l of rive r
are . t t ach ed he r e to.

19 8 3 , re q ues t e d iofonu t i on OD DYRESM/ HEAf S I H
r e .ervo ir and stream temper a cure ' and lCESI~

i c e pr ce e s se e , The ' l! req ues t • and our re s pOD'e.

'the eeq ue s e • and our r e s po ns e a ca l l fo r ,J l a r ge aecune o f i n fo rma ti on
t o be compil ed and t r a a se i t r ed Co FERC . 3as ical ly ve ha ve pr omi .ted:

1. :t.eau lc, o f ca1i !l> u tioc o f ' YRESH, SNTE!iP , a nd rC ECAL, a od

•
2. Pr-oduc t ion

for we t.
ope ra ti on

ru na o f
dry and

,cne me s .

...e ek l y lo n gi ~ udi n ol l

~ ~ @rai e ye ol r s a nd
t empera tu r e pro file s

fo r va r icve pcv e r

The pur ~o. e ~f t h i s =eoor~ndum i J t o ou t li ne ho w W~ i n t end ~~ c~ple ~ e

o ~ r r es po nse ~ ~ the se r ~ q u e s t s.

Ca l i ou t io n

~Y R£SM ~nd !CECAL cali br a t io n Stud ies
r epo rt' have been fi oa l i u d . Thue v i I I
a a t he y a r e prin ted . t he SNn:KP mode l
a ad Tempera t ure !iodeliaa in t he Suai t na
chi , hal been troi n s lI.it t ed t o FEiC.

~ a v e bee ~ c~a pl ~ t e d an d the
be ceae se i e eee ee FERe a s soo n

'"as doc ume n t ed in " s ee e ae Fl ow
3as i n . Al a s lta" by AfIDC an d

•

Product i on Runs

Tbe followin g mat rix eep r e ee ne e the 23 c u e s wh i ch wou l d be simu1.aeed
·... t h r ee e r-eo i e ( DYRE SM ) a nd s t reolm t empe rat ur e :Dod e ls ( SNTEMP ) a nd rn e

i a lt r eu ice mode l ( I CECAL ) •
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•
UIZI·EWe. $USlntA JOINT VENTVII E

MEMORAND UM

LOCATIOIirII

'0

ADcbara , t DAn H.arcb 22 . 1984
L. Polivka . W.! . La n oa , J. Robia.oD, J . Thra ll
J . Bi ur B.B . WaDg , C. Y. Wei. B. W. Col ema n ",uMueA

,."" E. J . Gempe rli:1 e-

SU8J £CT

Mater i al t o be tuppl i ed [ 0 FERC oil

r eq uested i n s enedu t e 8 Reques t : "r
Supplemeotal I n fo rma t ion of Apri l l ~. 1983

Col d wiote r ( 19 71- 12)

I 1- -Jo ~, 0 0
> "I 0 ~ 0 · c

~
. -• • ~ ~ 0 c .-

I
• • c , • g • 3

,, _.- ..... :I; . _

" = e I • 0 > • • 1~ -,., ..- • ,., u ... ~ •--I~ ~ • c • 1 <II• .~ • -_. • <II . _ . .. ,

I • 3 .~ • • ·.- · • -- ~ 0 •• >~ • > · • • ~ =--t ·__

~ - I .:i • ~ • > ';,3 > •I· 0 ~ - 3 • " c < • ~ 3

I I
Avg. yea r
Average wi nt e r (1 983)
Warm wia ter ( 19 16- 17)

On vea r (1 9 14 )
",Jet vear (198 2)

•
for e~ch of rne s e ::a se s th e f~l l o\J i:l~ i a f o r-aa c i on :IUS: be s upp li-ed :0
F£RC :

I. Li stings o f l n pu t t us ed and H S u::l~ t i ,J nt ~d '! ::) r I!al: n
s i a u l a t i ce ,

2 . xe cec ee t c g i ee l c ondi tion . used a s node I pa r ame te r "

J . Par ae e r ec val ue ' us e d I II ea ch s i a u Lar i on and acu r c e ~ f

.... lue . ,

4 . A ch a n
C:OlIpari s oa
r e a pe c: t i ve

ah av i a g r e s e r vo i r ou tflow
wi t h pre - da m t e~ pe r a t ur e s

dam site ( Il, a nd

temper a tu res
i n th e ri ve r

and a
at rh e

5. Loagitud i nal
pr edi cted if
tempe ratu res

pro filu o f nat u r a l t ae a ecree i f av a i l ab l e I

no t ) aad wit h proj e c t ~ r ed i eted we e k l y avera i l!:
dovnstre~ o f t he p r o jec: ( s ) .

Si nce pr cd cc c i o e run, ar e now be i i n i ng t he :.J tlowi a g gu i de l i a e s ar e
, u ~iel ted to a l low Q r d e r~ y pr epa ra ti on o f t hi s re' pong e:

• 1. Thorouih ~ y doca~e3t run ' 0 : JY ~S~, 5 S7S~P and : :ECAL a, : ~ e !

a r e ma de,

2. Li bel iQ ~'u t Ja ta fi le' ' 0 : :'l at 'ae r e c r o l og i c and hyd r ol olCi.:
data are cl e a rly mar&ec , a nd

42019 3 2



•
IIAIB·EWeo SU$IT'WA JOIN T v ENTlJ lfE

MEMOR AND UM

l.OCATiON

TO..""
L. Pa lhlta, W. E. Lar l oa, J.
J. Biz er B. R. Wang e , Y. We i

! . J . Gem pe rline

DAn !'I.I r ::h 22. 1984
Robine oa , J . Thrall

H.W . ColelDan ....v ..BEA

SU BJ ECT

!'tat er-ia l t o be suppl i t'd to) FERC oH

r e qu~ sted in ~hedul !! B Re g uU t _ f-Q. L
Sup plemeot d ~nio na.ati oo o f Apri l 12 , t 90 J

3. Pr e pa r e t he r eq ue sted u te ria1 fo r ea ch r un all i t is made .

I n o r de r to li ::lli t t he number o f e~h i l)i:, requ ired t o sh ow t h e week l y
locgitud inal t eepe e a r ur e pt':Jfi ll! !I i t i s 'l,Ige H ed t hat t he y be ,iro uped
by mon t h. Thus each cha r t "'i l l show f Our Or fiv e l ilDu . ~t ed week l y wi eh
pro j e c t eee pe r ar u r e pr-c f i l e a an d ene co r r e a pond i ng number ::I f me .a s u r e d
( or . i mula ted i f ~e a s u r e::ll !! n t ' ar e ~na v ail a ~l e) natural ( pr e- pr oJ j e c t )
temperat ur e ~ rof ile l.

As the r e que s t ed =.ateria l f :J r eacn r un be ccee s ava i l ab l e i t sh ould be
t horough ly re v i ewed a nd eraese i e eee t o Harza.-£'oasc o •

• I t is r ec og ni zed th a t
r'~ se rvo i r t empe r a tu r e,

e t cs e
s t r eam

c OO r d i n a ti~ n is
roempe r a tu re and

r eq c i r e d
i n s t r eam

betwee n th e
i c e stud ies .

Thi s i s pr ov i ded i n th e fo llowin ~ ~nner .

I. Reservoi r ~u t flow s ~ nd :empe r ~ t ur' ~ s

i n Chi : a ~o and an out pu t •• e i s
a ccount a t 30 e ioa io Se a t t le .

a r e s i au l at ed wi t h DY!U:S!1
t r aa aa i r r e d t o :\£ I OC ' J

Z. AE IOC &eoe r H e l s t r e &DI t ee per a t ur e :1si:J. i S:-t 7£:i? and provi de s
ou t pu t :JO t h e Iccae t c e o f the f r ee z i a g point i 90 t he nD i c ene
rive r t :J t he i c e s tud y , and

J. I ce pr cce ••e . a r e simu l at ed i a Cli .:a do and t he ou t pu t
tr&IUlll itt ed to AlIOC fOr us e in th e ir aoa lylu o f impact s .
Tbe Icc a t i cc of th e ic e f r ont l e a d i ng e d§e provi des the
up. tr e.all 'bound.ry of t he e pee wa t e r tempe r a t ur e ai mulat i oo
dur inl brea~-up or mel t-o ut .

The open wat e r t emper a t ur e pro files deoe rated ~ y AEIDC wi l l be mod i f ied
i ra t he fo l l owing a a nne r •

•
I.

420 19 3

Dur ing t he f reeze -:1p pe e i cd ea e ?r~file . "J i l l ee t r u nca t ed
wh e r e the wa t er te::l pe r'a tu r e ~e. c ne , toe f ree &ini ?o i ~t

Duri ng th e br e ak e up a r :De lt - out ce r i cd -ne ar c r i l e • ..., i l 1 be
t ru nca t ed .It t he l c c at i c n o f ene l e ad l n ~ ed ge oJi the r ce •

3



•
Z. il~ te r USt= and Qu a l ity

EXH IBIT E

•

•

Comment ZB (D. E-Z-B1, Dar a. 1)

Prov i j e longi t uoina l ~r of ; ' ~ s of ~ r ed ; c ted ~ee~ l y ave r ~ g e t e~p e r 3t ~re s =o ~ n ·

s t r eam of ..... et eoe Dam 3M Devil C.~ n yon / ',./ at a n a us i ng t ne QY~S I':: !'4 and r; E~ i S r M

e ceet s , Simul ati ons for st at ions witn o- e- cecj ect temper at u-e cat ! snould

be cr ovi ded ... i t h ',lat 3na in coer at t en and Devil Canyon/W atana in ccee at t en

us i "g dat a for an ave r- age vat er ye ar and fo r cone i t i ons of :n inirnum releas es

( i. e . , usi ng :H,U . for a mi nimum flo ...... ye ar) frem Wa t ana and f r om Dev i l

Canyon . :" i s ti ngs of ir::Ju t s usee an::! :IS Su:Tlot i ons Made i n ~ac h s te u l at t cn

s nould al so De c-cv t eee . Out f l ow tee oer et u-e from eaen r e servot r used nr

t he HEATS1M ec ce1 snou1d i ne I cce t he t emper atures that ·....ou1d have to ce

ava i l able at t ne eu l t il eve l t ot ek es in or der t o matc h pr e- c am t esce- aeuees

:nat -,ou l j neve t o ee av at l enle n ':o ne -u Lt i l eve l i nt .!lc es ;1\ c-ce r t c r.'lJt: n

c- e -eee ': e~o~(' !t '..r es . ve t eor cl oc i c al cc ndf t icns :Jsed 3S "', de l oa- e-e- e- s

snoulc ce :I('e d : e:1. "- ese s t - ... t n ee sve r aqe ,,;ee< i y te:;,,~e r.! ·: ·J r e s S nO:l U : ~ ce

:O~0 4l" e d t o c-e - ar c j ect t e-eer st ar e s - e esc - eo ':urlng 1o",· f l ow and aver aae

=i esoonse :

J a i l y s imul at ions of rese r voir eoo r i ver t ei::oe r lt ..res M e] ceen c-eoe-ea : :l

crcvi ce th e l ongi tudi na l or of t Ies of t encer et ures eo...ns tre ae of ;,;auna j all

and ',./atana / Oev i l Canyon 'Js i ng the OYRESM and rl E ~ i S I M ec cet s f'Jr a ..et ye ar

(1 981) cond it i on (Acr e s ;'!ler i c an Inc , , 1933a , : 333b) . Se teer ee ;:;,-of ll es

f ro m t he aet l y s t -eu t at t cns are 3i ven as Fi gur es 3 . j ~ t o 3. : 6 (at t ecneo ) i n

r esccec : 0 Fj ; :Jres ~ . ~ . : 7 6 :'I f' ::l:;gn :. 2. 173, ~ . 2 . :::0 : n'- O\"l ; n : . 2 . : :'3, e..c



• TO prov ide lverage weekly temper~tu,.es., for comparisons .i t" Pt"e-project

ternoer at ures dur ing low-fl ow and aveng! fl ow ye!lr s . adc: t t tonal stud t es .d 11

be conducted i n 1983. A work plan t o ca r ry out tn e stud ies ,Jt1d to pr oy t <: e

the updal ! d par alfle t er values and tne; " sou r ces is pr esent ed IS fo l l ows :

•

i .

z.

J .

i n! parameter ... " l ues of OYRESM used ( i n ':'cres :933.1) e tl l ce ..~ o .! : ed

t nr OlJ g" add it iona l C .1l; ~ r a t t o n using Eklutn a L.u .! j!tl. tncbdl ng H U

col l ec':. ed after ":anuary I . 1993. This ca l itH't ton effort e t l l be :~

p !eted by January I , 1984 .

:.i at er a~;: ent u l" e prof t l ! 5o d"'IIlns':.rl!!ttl f,.om Watl" ' wi 11 De ~termtned by

S ~ T EMP mooel1 1 ( S t r e 4~ "'et-ark 1'! "Ipe r'at ur e !"'ode1). The , .l ibn.t 1C"

of S~ 1'E !o!P . i ll De eaoe :Js1ng ex is t ing nrea"lflow. stream t empe r n ... -e ,

and ~t eo"o l o 9 j ca l OJt ! .

r"le r! lli! r vot r ~ e"'rpe l" !t 'Jr eo :rof i l es lilt 11 tle .:e : er":'l ;n ed ust ng tne :;yq; £s,,,,

-c ~ !l and ~ "e :J :a ! te~ :d "!-~ : !"d l l.l es, O:.i :.f10 1ll :!~:e r !t 'J " e s fl"~ ';. ~ '!

- esee vct e t e"'oe" st ure -coe t " i ll ~e u\ ed U ;n:;l ut s ('J " the s~. 7:'n - cce t

':. 0 ;:l rO..-l i2 e : ~" 9; : lJ o i r: al : " :I ~H 1'!s 0" : '!'t:ers: :o"es ::J "n s ':. r en ~ "C:1l ';. f' e

" '!S ! l" v:J' '' , i " , \ s:u :]y ", t il ee : ; -: l'! : ! d ':Jj ~ ..ee :0 , ~ 'H4 ,

•

~ e~ ( l y s l~~ l s t ; ~ns lilt 1I be m40! ' or C: -~ l ri s on ",1: n = 1" ! ·~ l"o J e~: ':.i-,e"l: ..I" ! $

-,:,·e u w"eo : ...rt ng lo....f lo. aM herlge f ~ " ", !! ! I"S h r : T'!! fol 1o" tn ; cas es .



•

•

•

{I l Fi111 nq Of Wat l "A renrvoi.r"

( b) Watanl tn OQer.t tOft

(e) .1'; 3n. /:l ev t 1 : ."10" in oDer .Jt t on

~ lt " O U 9 1'1 not so~cjf j c ! l \ y r e'Juested case ( a ) . ' 11 ""9 of "!tlna aes e- vc t- ' 5

i nc lu oed Oec auS! tnt c ited oar agr ap", (: - Z-al . Cia"' . 1) Is in tn , sect ion

ent it led ·lr.:pourtd~ent of illatan, :lesen oh'- .

iienl )' s imul !t t ons of tnt r es ervo t r t her:na l behav ior wi ll be :erformed IIlde r

'1 ! r 1ous DO"" " cce r at toe , cnemes fo r low- fl o. , aver!ge-fl ow. and ht 9" - (10_

(l 931) YU l"' s . The r"UI.d t in 9 outfl ow t eo;.oe r !tur es .It t he lftJ 1t tleve l t l'l U;C! S•

• i ll ce used .n t r. c ~ ts to ,)..r.st r e !o:1l tt":':;:Ie r" .ture s tnu lat tons usi ng tn"

S~n:'olj) " Odl 1 .

7ne c: - ' :.o t ed t e- ce..!t~"e s . ; 11 , e :c~:l a" e ~ . i t h t"'! :'lIe U ured gre -o,.o:ect
t eece..lt u"eL ~!S u l t s of t nt 1933 St udy ( :"cr es 1133b) fo r "et Ji:1r"

: :ma 1t 1: ns " i ll a1'io :! 'J e·'T' l e::.

':' ne ro!:l"'eH"ta':, lve ye an to'" l o ", - f ~ o ", l ; ro y l . !>J e ro .! ; e - f 10w ( .! ve"' .! ; !l . J~ C:

., i ; ,,-f ' J_ (..e t ) je !" s : ond1':, 10ns a-e s e l e ~ ':. e : ::o n e :: cr. t ne .!v.i l 1.i~ '! s ': !'" "!:' .~, 

fl o_ ~ !t!. Fl"om a fl"eQuenc y .sna ~ Js 1S of .!.,n ~ ! l f lo_ 10: ...." ! S .st ~ o l : Cr ! e ll. •

• ate" y'!! l"\ 1974. 1982 and 1981 may ee eon<; iQe"''!:S is ~r y , lye" , ,;! , , nc ..et.

ye! rs . "'! <; =ec t i ve ly.

At th e compl et i on of t l'1e study • .) s ~ l"!TI a" '1 reao"': . t l 1 tre ,,-e,iI"e1. Tn'!
repo,.t 1Il t1 1 ' " c l ude :

2-13- )



•

•

(b) The ASsumpt ions made in eac ~ s imulati on .

(c ) The par &me ter 'I. l ues used In eacn Slllulat ten and doc ume nt!t i on of

t he i r sources .

(d) 7rt e Dut f lc,", ':e~~ e "l': ul"'es f r om eaCh -ese- vetr •

(e ) ~ co!"'o! r tson of s t~uhted average weekly reecer at ures ,,; t n ':" e H :J" ~~

ore -project te~peratures.

Out f low te:TIperatur es .. i l l tec rcee t nt tem;:l t l"',sturu tha t "auld nave to ee

)V4 i aD 1e at t nt mu 1t i l eve1 · !"t H tS in or der to I'Iln cn pr e ..da1l tem::er"uures.

i ne st ud y ,,111 be C C~ ;:I l e ted ~y June 30. 1994.

The :a r , met er valu es use1 f ~r ':. !1e 1993 r eser voir tn t ,.." ,,1 sl mu l .lt l 0n S e-e

given in rne fo n ,J",, ;ng B ole:

: on ~ e c t 1 "" e ov ~ r tur~ . CK

" eenant: . 1 s t i " i" ~ 1 ~ jA

: e~pora l eff ect s , Ci
ShU I" ;:Ir'od uc t 10n . CS

Dif fusi on const ant
• • Me~derDurn number
W> l (for gener a' cond it ion)
W~ 1 (fo r htgh ",tnd condi t ton)

Or ag corff tc tents

0. 115
. .: so
l . ,.0

O. l eO

0.;43

0. 096

'~ . 0 1 5

•
T "' ~ s e :arsrr '!t ! r s ·/ .! 1'Jes ..ere ::e"" e~ f"o;"'! .: Jl : : r l : lcn of ir-e · .:.;! 1 : ::

~ ( lu t n a l ! ( t ( ~c r e s 1 ~ 3 3 ~ ) •



• Refer,nces

Acres Amer ican Incor gor ated, · Susttna H1dro~l ec t ri c Proj ect . License '\ppli ·
catton, Vo l~es SA , ~nd SB,· prepared tor Alaska Po_er ~ut h o r l t YI

USJ e. ).

Q. eDort

Stu di es ,-

•

•

~~erlc a n :n,or , or 1t !d, · Sust t na H1~ro el e c t r ic ~roject

SUD ~ l '!~en t . Chapt er 8: aes er ve te 1nd Rh!r

e-eee-ee fo r A~ .nk.a POlller '\ut tl od t y I 1983 ( b) .

r '!4Si Dt 1 i : y

Temper nu r !



•
z. Wate~ Use and Qua lt ty

EXHIB IT E

: lJIIWent .so ( g . ~·2·lZ1 , :"r"l . 5. 1'9 ' ~ . Z. 1 79 )

Pr ov ide paramete" 'I1 1ues »s eo ; n the OY ~ :: S"/ HE ATS P" Sl!Tlu l lti on of - tver t l 'fl ·

;).,. ..tu'-.5 i n Fig . ::' 2. 179 ~n.:J document t ne sou rce of lu r !/lle t er "a h e s vseu.

~ e s pon se

The para me ter values used in tne JY~ ESM slmulat jon of reservoir t emper at Jr!s

can De found ' " : ne "Sus i t " a r11Q r~e1ecv l c ;:"oject . Fu s1 0t lt t y ~epor t

Supp lement- ( Ac r es , 1983) anC ..r. q1ven i n i !Dle 1.

•
TaD1e

:lY ~ E SM ;) l r )~te" s "" -,.:a t ana ~eu,.y o tr

PAR AMETER

Convectt ye over t ur n, :K
~fCnan t c! l 50:; " ,.1 "9 . t Tol

remoor t l ef~ect s . CT
Sne.s l" gr-Oduct ion . CS

She ar i ns t!ot l t t y . AAH

01ffus ion cons t ant
~ • _.dder-burn number

W) 1 (genl r l l condttton )
'II i 1 (h1gh .'nd condi t i on )

Drag Cotff icients

V AL~E

0. 125
r.?30

0 . ; 10

O. ZOO

0 . 300

0 .0 4B

0. 096

0 .01;

•
Thes e g4~~ter 11lut S _er e Qetermined tn roug" :ne : 1 1 i ~ r l t t o n of t he J·i :S~

~oQ e l ~S l~ ~ : ( l utn s ~ J . e ~ l t l ( ~ L~ c ~~ s ~ t t J " : S 1;8Z) .

The gs r il!'ie t er vslues uU d t n l" E),r SI"t e-e doeulN!nt!d i n t he "Susitn .s "": f:" ~·

! lectr °. ) r Oje: :. r e lS i bt 11t 1 ~ego r : i o l u!ftl! ~ . J, gge'h1H .l • ~IQr o 1 C ; 1 :J l

Studh s . rtna l Or l f t " ( oler es . 19aZ) InQ Jre SI\O.n 1n r ud e Z.

2- 40- 1



• Ttb I, Z

HEArSIM Plr...t,rs for Sus ttna ~ tv.r

: "501 1tt O" Coef fi c i , nt

Emiss iv ity C o~ ' f t ct .n t

Albedo fo r Wattr

~It to of br tg"t sunsfttn.

':1.... Dlys

~lrt l1 Cloudy 011S

C10ud1 0' 1 '

to ml. tm~ ~o,s lb ll sunSh ine

V'L~E

0 . 97

0 .97

0 . 10

0.9

0.5
O. Z

•

•

Long t ,n1 C11mit t c f" ec or"lJs It Tl liceetna lnd SlJ/lII'l tt , tit to"S, OPer Iud by

~OAA...re IoI sed lIS I nputs 1n tl'l l Ina lys" . The g,.'"c lpI1 eli lllu te pa_

r ame te r s used ..... : tw.rlg. IJ l t ly I t r t emo. r ltur . , '"U 10 of "teor:Jt d ,un.

Sl'lln. to "'"I. im~", ::I on 101, suns i'l l "., " t nd spee d . :;IrectDttat fO" , ~U"O/Il.t r t c

pr ' SSy... . Ind r. h t h . "um,0 tty. .\1,. t emp, ,,n ur! tnd ':ne Sun," Ift , r at t 0

"' I"' t n, two ~st imoor t l " t ::Ilrtme t , r s of t nl ' jlt l s. t .

,",owe". " . IS s t l U d i " trte ,.tsponSl t :) d tt ,. OUl ll t , QUl st t on '1 0 . 29. ':I'! '

Ell ut " . LIU Uudywtll Ot updated usi ng t nt Id4 lt l onl l .:JltI.w , i ltOle l fte ,.

J an u.,. , 1, 1983, and tM SITE" ~de l ( St ". 1/ll "tetwo", T~e" l t u " , "'OOe l)
. t 11 be uu d for the r iver t_.,.U u,.. UU(l t u . Tne"efor . , ,.. f 1", (1 PI " I _

:lltte,. values I " th. -odell and docu""ntit ion of tPl, sourc. of ::!Irll'llllt .,.

'1, ),," "'" . tl l b. prestnted I t t 1\' CCJIIlp lt t ton of I s t Ud, out ) lned 1,. tn,
war. phn ,

z ·~ · z



•

•

•

EXH IB IT E

2. Wate~ Use and Quality

c..... t 41 (p. £-2-124.,0.0. 2)

?rOY ;Je aocument 1t ; on f,,. IC : S I ~ mode l . ?rOV lde v, 11Qatl on of : : ES: ~ ~oel

~y compar ing mode l pr edic tions _;th ice ooser vati ons on t ne Sus i t" a ~ i v er .

~ es oon s e

Document at ion for I C E S [ ~ i s not aVli lable Decause the mode l i s ~roprtetary.

Mowever . as part of the on- going env ironmental studies, a cornprenenSlVl! ice

s imulati on model . i 11 be emp loyed to verify resloIlts ghen in the

10p); cn i on. Thi s rcee l ...i Ll be f u11,)' availab le for :jocumentn ion and ... il 1

De verif i ed f or pre-project ", inter f iow reg imes on t he Sus tt"a . and. i f

suff i c i e: 1: ; nf or-mat i on can be oct at ned. f or other ,-hers . 1th wi Her flow

re gimes s imil ar t o t ne Dos t-project condit i ons .

The proposed ttQrk plan wtl l De accomplished in t hr ee sr ecs : !IIOc::Iel '~ e r t l f l .

cat i on, pre Hminary stud ies, and f inal s tu dies.

Mode 1 '/ er i ficatton : A state-of -the-ar t mathemat 1ca 1 :'lIode 1 ..-i 11 :Je us ed to

est imate ice production and ice cove r progress ion and thi cken ing. The

mathemat ica l ~de l ~i l 1 f i r s t be cali br at ed _i th i ce obser vat i on data on :~e

Susitna River. In prev io.Js s tu d i es Js ing IC ESI !Il , i t became a~par"ent t hat

the model cou ld not s imu l at e t ne ic ~ r"eg1me 3t numer"OUs cr"oss sect i ons .nere

crit ic a l Or" nea r criti cal ve locit ies occur in tne riv er dUr"1 ng l c~ f low



• condit ions . liowever, s mce the po~t~pl"'oject .inter discharge wi l l be s ig

nificantly higher than pre-project . inter flows. t his ver t f tc at i cn =: J t~

ava ilab le l e e Obs er vation data ",au ld be usefu I onl y to Qe'nonstnt!! t ne

accuracy of ttle mode 1 for '!dreme low "'; nt ee roe le as es. Therefore . a t ne e

rivers . ;:h " ;ghel" "i nte r f lollt r at es anC! H ages ..il l oe ~ons ; a e " !d I f

suffi c ient j at a can Je o~ t a ; ~ e d.

;:!reliminary St udt e s : ~r ey ;ou s st ud i e s . 111 De r evi ewed ..:itn an as ses sment

of neces sary changes to the scope of ..c rk , Tnes e s: :.l d i es .. i 11 ar cce ed as

f ollows :

a. ~e ... i ew reservo il'" d i sChl! r ge Quant i t y and t emper a t ur e pl"esented i n

t he t icense ~PD ll cat i on ( :)1" compar i son lIIitn results f r an th e lloH

r-ecent st udies • .0\ 150 compar e open- ri ver dter ;Jl"ofl tes presented

t n t he t tcense il.pp ll cati on ...i t t'! t tte lat es t ava i lab le "!su : : s.

• b. Use av.."t -et e o ", e n ~ " <:I : ! r surf ace and temperat ure prof ; les t o

ceed Jiit h pr e l 'iminary iee - tr(l de l r uns. r uns

c ommon t~ oot n i eens e ~~Oli c ! :ion leyel s:~di e s dnd :~ rren :

•

a i ; o" H nm ..ni en ... i 11 ee :J s ~ d : : JeteMlt ne :lotn :I"ie t e-a cr a ! 1M

se ae r e t a l s t d but i on of Ic e pr Od uc t i on. '''I l'!en t ne " loI!r t emaer a

t ur e prof i les from tne in s t r ! am t emper at :J re ncde l i nq USI 'l'; t ne

S,'H EMP mode l are ava ilab le (s ee re spons e : ., Coemen t .t.) , t ne

start ing locat ion and t iming of ice or oduc t io n :nay ~e ad j :J s :ed .

c . Review the adequacy of :,i cens e ~pp l icat i on i ce s i mu ht i on ru ns

especially i n view of t he J iffi cu lty i n c11i Dr at 1ng tn e ~~de l .

d. Revi ew the acea uecy of l i mt t i r q nydr.:t u l i :: 1na i ce stu d i es t o t he

r eac h ups t r eam of j a l( ee tn a .



•

•

e . aev tew the adequacy of assu~t l ons made with regard t o t r i bu t ar i e s

of the Sus i tna Riyer between Rataoa dam si t e and Ta lkeetna .

~in al Stu di es : Fol lowing ve r tf i c at tcn of the eeee t .lnd gre l imi nary r uns,

f in! l runs ,,; 11 ,onmence. ::' j na l runs ,,; 11 r eq ui re temoee at ur e out :lut :l at !

at '", ,!t ~ n a lnd Devt I Canyon fr om tne -e serv or- oeer at i cn l na r eservc r - reee 

er at Jre ~de l s and "ater orofl Ie :I.lt :l f rom tne r iver l'Iydra ui i: ~oa e l .

a esu lt s of t ns t r e am tenoer at ur e model1ng us i ng SNT £~P model wi 11 be :OO S I:1

ered and adju s t~n t Jf [ne locat ion of ice product ion may ~ e reQu ired.

Typi ca l product i on r uns ..,ou ld i nclue e the f ol lowing :

:1 . ueee - ... at er sur fac e and teeaee atur e Ol"o(i les :lo",ns t r e alJl f r~ tn e

:Iam ( s j , f or vari ous po"",er d ; scna r ge nyarograPhs and fo r ave rage

and ext r eme ol i rl te r eeat trar condt t i ons , The se runs et l l est i mat e

the in itial lee at t on ~n d t iming of ic e pr cc uct t cn in tne river for

tne study conc : : ' ~ " ~ jescr lbed.

D. !ce oeve lo cme nt r uns f : r tne : irne l nd Icc at t en of ice pr oduction

Downstrea m f ro m t ne jam (s ) cur i ng t ne ol ;~ ter . i nc l ud i ng i c e tn i ck

em nq , sre a l ex t ent . "s t aqt nq , " ~n.1 i ce - c :)ve" ore3(-JD .

The expec t ed s~neau l e for comp l e tion of :~ e ~e. s: ~d ie s i s as fo llows :

~ooel _erif icat ion

Pre ll min ary iluns

Final Runs

::e,: . 1983

~ a r . 1 98~

June 1984

•

All doc ument a t ion , model ve rific a t i on . Jnd s t udy "es iJ lts ol i l 1 ae stJoo l i ed as

they Dec ome ava i l ao le .
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Apri l 10 , 1984
4. J . ~.2/42. 2 . S

aee e Ic ~nvi ronme e. t a l In r c rea r i ce
an d :Jat a cenee e
Univer si t y of Alaska
707 " S t ree t
Anchorage , Al aska 99 501

At tention : xr , fli lli-am J. :l il son
Pri nci pa l Invesciga ro r

Sub j ec t : Sus itn., Hydroe lec t ric ?r o j ~c t

Eva l ua tion of Impa ct' on Aqu.lt ic
Resource' due t o Ch.,ngots i n
I ce Proce s ses

Dear ar . fl i.l son :

We nave read yo ur le t t e r of ~ar : h 11, 1984 .1nd agree t hat a conc e rt e d
e ff or t ut il i zing per scn ne l fr om ADF&r ';> I,;;;yd ro , Ha r za-Ebasc o . R&H Con
su l t an ts , E. Woody !rihe y an d Assoc ia t ~ . and AEID C viI I O@ r eq u i r ~d t o
a c compl ish t he su e jec r ev a l ca t i on , "oie believ e t ~at AEIDC ah cu l d t :J ile
roe lead in t h i s as ses seenr and we su ggest t he a p?roa ch t o r be s tud y
cu r l ined in Enc l as a ee : vc u l d ecs r e f f i c i e e t l y ut i l i ze en e eve i l ae l e
r e s ou r c es.

:.o e do no t ee l i e ve t he melllo n ,ndulll ca ll ed f oJ r i n Enc l os are l $htJu l.:! b", a
leng t ny document . We prefer t na t i t co nt ai n co ncise de r i o i r i o ns »i
impac t s and brief explanati on, of how t hese impa ct s ca n be 1dd ress",d.
The f i na l i ae d memorandum will gu i de f~ tu r '! ic e st ud ie s an d will be ve r y
usef u l t o t he in ' t r e am i ce pro ces ' e ' simul at i on s t udy be ing ca r r ied ou t
i n Chi c.a go . We ant i e i pe r e rhar t ne ?ny sica l pr cc e s s e s vh i ch wou l d
r esu l t i n imp.lc ts t o .lqun i c re s ourc es wi ll be di scus s e d i a th e H,lr za 
Ebas co report documenting ou r i ne t r e ee ice s t udy . A.E IDC a nd ot h e r
Aqua t i e Study Team ~e:D bers ide nr:ifi e d i n t he lDellltJr .a ndum wou l d eva t ce c e
t he impac t s o f the l ~ e proc esse s on aqca t i c r esource s . The fina l
r e por t wou l d be prep.l red by AE IDC fe r t he H.aru -::bas c o Sus i t n.a Jc i n t
Ve nt u re an d r evi ewed by th e "qu.lt ic 5t udy Team.

-.Ie hav e n l sc enc l osed t he bll owi n g cat e r i a I r c "; H i s t i n the de ve Lc p>
eenr o f t he :-1~lJlo ra n d um :

Encl o s ur e ~ - .-\h s t<a Pove r ~ u t ho rit y "Scs i r na Rvd r oe l e c r r i e
? r,J j ~:t - Issues Li s r" :1<H : h ". 198..

Enc l o sure J - H.l rza - Eba s cQ in te ro ffice memor a n du~ f r~m ~ .J .

c eepe r t In e r e H•• • Col em.a n on Prese n t .ation oi
r esu lts trom In 8t re am I ce Simu la tion :1odel , ~a r c h

12 , 1984 .



..

•

•

•

Mr . willi•• J. Wi l son
April 10 . 1984
Pale 2

We woul d apprec iate your comme n t s on thi s met hodo l ogy a nd we l ook f~ r 

ward t o mee t ing with you t o disc uss t he m at the ~arli e st oppor t un i t y .

V~ ry t r u l y yo ~ r s .

, .
La rry Gil b,Ht son
Aqua tic Cr oup Leade r

h.

Ene : .IS no ted

cc v I Ene :
J . Thra ll . HE
E. ~oo d 1 t r i he y , ~JT

W. Dyok , HE
E. G e~perl ine . HE
r . Trent, ADF& G
S. Br edtha ue r , R~M

H. Co l em-a n , HE



•
A.

SUlle.ted Approach for

Ev.luation of lee-Related Imp.ct.

To Aq~tic Re.ource.

AIIOe would prepare I comprehen. ive tis t o f potent i.l i c e- r e l a t e d

i mpac t . t o . qaa t i c re .ourc~' v ith conc i se expl.ntions. For ~ .ch c f t he

i . s ues AEIDC vould propose a method of an.ly. i, .

We . u ggu t that th i. 1i.t of potencial impacts be dr.avn froal the

followinl document. :

1 . Alulta Paver Authority, "Application for Licenae for H.ajor

Project , SUli t n . Hydroelect ri c Project" Exhibit E, Vol 5A. Chapter

2, Vol•• lOA .nd lOB, Chapter II, Febr~rJ 1983.

•
2. Alask. Power Authorit y , "Susitn. Hydroelectric Projec t - luue.

Li tt " . Karch 6 , 1984 •

3 . .U n lt. Paver Au t hori t y, "Application f or t i ce ns e o f !i.ajor Proj ect ,

Susi t n. Hydroe lec tric Pr o ject, RupoR.e , t o Agenc y Co=men t !: on

Licens e Appli cat i on" Jan uary 19, 1984 and vc l s , I and II , February

15, 1984.

4, AEIDC . "Hethodologicd Appr oach to Quantitative Impact Ass essment

For The Froposed Su. i en. Hydroelect ric Project", for th e Aluka

Power Authority, March 12 , 1983,

5. Rut Consult aau Inc., " lQ82 - 198 3 Su s i tna Ri v e r Ice Study ", f or

the AI ••ka Power Author ity, January , 1984

•
6. R&M Cona ult an t s I nc . ,

82 I ce Obse r~. t i ons

December, 1'182 •

"S ua itna Hyd r oe l ec tric Pr ojec t '''' i n t e r 1981

Report", for the Al a s k.a Power Au t ho rity,

42020 )



• 7• R&K Consul tant. tnc ., " Sul l t ns Hydroelec tric Projec t Ice

Oburvat i ona 1980-81 " , f or t he Al as ka Pov e r Aut hori t y . AUl ult,

1981.

Other do cuments IDa, aha pr ov i de i n f o na a tioa bu t v e believe tha t ..

review o f these should s uffice t o gene ra te .. eeep eebe ne I ve impa c t '

1i s t ,

AE I DC should dra... on the experience of the

propo s i ng methods o f analy se s.

AE IDC should co nsider:

In cOlIIp i ling

Aquati c Study TUIlI wh e n

the me t h od . o f a nalyse s

1. The ca pabilities and limi ta tions of t he l CECAL model a. documented

in Har za Ebaaco Sus i t ns Join t Ven tu re , "S ul itns Rydroe l ectric

Projec t -Inst realll I ce , C.. tib ra tion o f CCIIIlpute r Hodel" d r a ft r eport

fo r t he Alaska Power Authori ty, J an uary, 1984 .

• 2 • n ,€ l CECAL run s wh i ch have bee n r eq ul!!llte d by FERC ident i fied in

ene fol lowing lIl.trb :

•

~ 4 ~",t

rr~ iJi )tt~ ~ ~ 1
,,~ '. ~~ ~
~{ ~ i i ,) ~ { ~ ~ t 3~

-.t~tti ~lq ~ 11:1 ~~
We t Yea r (1 981-82)

Dr., Year (1 9 74)

Avg . Yea r . nd

AV8 . Wi nte r Telllp (1 982 - 8 3)

Co l d Wint er 'ree e , (1 9 71-; 2 ) ..
W. nI Wint e r 'reee , (1 97 6- 77) NA

420 20 3 2
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t. Woody Tr ihe, and Wayne DJok have . 1' 0 id entif ied . e ve r , l other

rUIn which wou ld prov ide extreme eonditiODi •• follow.:

• • eold vinter and lov flows (1971-72) to give mAximum up, t r e• •

progress ion of th e i ce fr ont.

b . wam winter (1 97 6-77) and . ynt ite s i ze d outflow. f r om r ese rvoi r

: 0 detenai ne miniMum progreuion of leading e dge unde r

possi.ble maximum week.ly flov.

c . co l d winter (1971-7: > and very l ov flov 0 979 drouaht) to

determine extreme maximum up.Cream prolre•• i on of ice

J. The proposed method f or analyzing ice .case ing impa c ts on slough.

documented i n the attached m~orandUID from E.l . Gemperli.ne to H.W.

Coleman a nd d iscussed with AElDC and AnF&G .

UpOD complet i on of th is draft memorandum i t would be tran.mitted to the

l ee Study Tea. io~ rev iew.

C. Ice Study Tum membe rs wou ld transmit rev iew comment , to AEIDC

D. AEIDC would pr epare a revised draft memor andum wh i ch would be

tran.mitted to l ee Study Team member. fo r f inal revi ew.

•

t. A meet iaa of

memorandum and

analy.e••

the lee Study Tea. wou ld be held to final i ze the

to define the litt of potent ial issue. and method of

420 203 )
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AL•••• Povar Authority
SU l iena Bydr~.l .ctric Pr ojec t

t u u.. Li.lt

Mu ch 6. 1984

fish ery l ls~" ( F)

F- l . 51&oifi l:&01:1 of alt ered fl ow re aim. ~Q .&lmOD and res i dent f ish
habic a t . and popu la t ion. downl t r • • s of t hl dam. , i ac l ud i ol aff ec tion
miIT.tioa/.ce •• • • •paWDlns . and r.a rinc durio. summar month. , and
. tta c ts o n i ncubatinD a ad ruria, durioa v i oUr 1Il00Cbl .

r -2. Siaaific&acI of cbaD," i a vatlr quality para.,tan (turbidit y . pH.
h...,.,. IIllc&ll , d iuolva d a itro,lo , tellperat ure: , Ducrhacs) 011 ••11100
aDd r •• ident fisb babi t aCs aad populat ionl dovuIc r ... of chI dam••

r- J. Si p i fi ca ncI of altered iel proc. .... 00 ••h aoa aad ru i da nt fi ..b
ha bi tat. aad popu lat ion. dowostrea of thl dCIII, i a c:L udio l effec t S ee.,
f isb &cee•• and chaol e l due to Itl.i o, .

r-4. Si pifi can ca of ch.l:nlU ill stn.. zor pboloc on sallll.oa ..ad res i daac
f i sb ba bitat. and popu lat ion. dowDs t raam of tba daml •

F-5. Sipifica oci of i mpol:n!lllea t efh c t l on ru i den t f ilb habitat aad
popula tion. up. t re am of tbe daQs .

:-6. Siraiiicaoce of phy s i cal effect . of acceu corridor . 00 fi sh
habi t u s.

F-7 . Si aniiican ce of phy sical eff ece . of tran.million liol co r ridors on
fish habi t at s .

F- 8 . Sipificuaca of wate r qua li t y acd qua oti ty effe cts of construction
camp and perm.a nent villase 00 fi.a ha bi t ats .

F-9 . Sipi f icanca of va u r quality and strum lDerphol o sy e ffe ct. of borrov
aDd .po il ar.a. on f isb babica t • •

F- 10. Sipificance of diseurbaace effects of bUlUa i n.er ea ll ace i vi ti.. on
ti ab .

F- 11. Fa.l ib i l ity and de . i rabi lity of . pac i fic lII.~e~lation opt i on • • i nc 1udi nl
s t ruc t ural mOdificati on., f l ow all o ca eion , ph y.i ca l h ab i t at
modifi ca t i on, !la tcheri ... aod lUaasellleac option• •

F-1 2. Fonuhc i on u ad i:lp1elllenE: a tioa of j:lou:-coa.cruc tion plan co IIIO ni eo r
.i l o ifi : aa t i~pa:t' ..r.d t he ef fic..~ of .peci f i c = i ci.a t i oo :leasu re s •

40336
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Wi141 if. I • • ne . (W)

II-I. SipUicaacl of l'd ul:doa i a ~oou l:&1'r 7 i a l l: ~p.dt7 di l' ~ l: t 1 7

~ttribut.ble to tha projal:t.

11 -2 . SilCi lil:IDea of udue tion io ~l.l:k be ~ r de nni nl .od f o r aRin l h ~b i t~t .

v-r . 5\ , a i f i c.a ace of re duct i on i o brovu be~r sprio l for a ,ial ha lJ i eat .

W-4. Simi fi eaace of h abi t at uduct ioa for Gli ddh b.a s i a f ur beare r s .nd
birch .

w-5. Siaaifieaace of Dan shllp bab itat lDodi f i l:ae ioQ at J a , Creek li ck .

w-6 . Si p if i c a a ce o~ i a c n a u ia accidell.tl aad i nbi b i tioG of sonseatl of
bi. la•• sa~ll due to reservoir opea vater a ad iI:' coadi ci oa l .

W-1. Sipi f icanca of inuadac ion or otbar dis turbanc_ to bald eall., 101daa
ea,le. a ad " cha r r aptor eee es ,

w-8 . Sicai fi c: a nce of chan . u i a :.rilcilUI ha bita t nd. lDOYemeOt. dounltr..UI _
of tb, d.ams due to cha a . e s i n flou a ad i l:l cover.

W-9. Siaaifi canc. of redu ctioQ in v i ld l if. ha bi t a t due to cOQJtruc:tioQ
camps/v i1 l.a l eJ , permanent ecee , and airstrips •

\1- 10 . Siraifil:anc. of acees. road pr e . enc. aad us, effectl on I:aribou
movements aod bebayior .

~-ll . Sirai fic:anc . o f iacreued ~ c ci dt!t1td b il I D . d u t h s f rom ve hi cle
l:o l 1i lioo l due t o iacre. 'ed ~ I: c e s • •

~-1 2. Sirni f i c:a nce of reduct i oal i a bie J.me ~nd furbea r e r popul a t i ons from
I ae ee...d hun t i aa/trappi :tl pr...ure due to i nc r u sed eeee .. ibili ty of
project area .

W-13. SiJD. i fica nc. of othar dist urbances t o vi l dlife du e to h UQan
activiti••• lut:b a, aircraft oVlrf1ilht. and I:oo'truction OOi 'l .

W-14. ronuIation and isplamentation of conltruc t ion vorker tunsportatioQ
plan.

V- IS. FonulatioQ and i mpl eme nt a t i on of POl t - con s truc t ion acce.s po l icy.

V- 16. r u lL b Lli t , nd du irabil ity of refh, ml a t o f t LlII iol of const r uctio n
.ad operat ion act ivit ie. to redul:' wLld l i ! . i lDpa c t • •

11- 11 . r.a. ibil ity and d.sirab il ity of spec i f i c ~i t i lat i o n op t i oGs , i oc: l udi n l
moo.. and b.ar habi t at enhanceme nt , J ~y Cre ek lick ex pa a.ion , raptor
nut ha b it at eeaaeeeeene , reve a e t~ t i o n o f d ilt::rbed .arns, dovGs t r • •=
beaver habi t ~t enhanc eme nt.

40836 2



• w-Il . f"l ibllicy .ad 4' ll r abili t7 of ty p•• of miti _atioa opcioa l . locl udio l
d.l i,. DC' ICruccurl l .ed ificae ionl . ra pl.en.nt l . adl /h . bi t .t •
• ab.ac...ac of l.adl /b.bi t. t . r.h. bill t a tioo of di.tur b.d l . adl •
••all_.ot optioal ( Icb. duli ol or unt'i e t ioal ) to ndue. di n urb.DCI
or dir.ct i. p.cel. pravaoe i• • • • • • ur• ••

101-19. ronul u i oo IOd iap lnan tu ioo at polt - ;OOler uc t i oo pl . a co aon itor
li,oLlie aa t i.pl ee l l ad tb•• f fie l e7 of Ip.cif i e . ie i, l t ioa ~ • • • ur ' l .

a- I . SipU iclac. of i. p. eu e e fi shia , . incl udia l .va ilabil hy of H .b •
• cc••• • lad qUAl it7 of ••p.r i.ae• •

1-1. U p U i caa c. of i.p.cu
laclud ia. 1 •• I l . bi l i t y
u :p.ri.ac••

00

of
huadal

r . l our; • •
aad n;rudaaal tt'lpp il1l .
.;;••• • aad qual ity of

•

1- ). Si , aili cl ac. of 10•• at .b it~lt.r r ••ourc• •

a - 4 . 5i _DUicI Dce of j .'~l e ti to bo.c io. downr... of Devil Caayoa D... 
i ael udi aa acels. to eh••at.r .ad 0 0 th•••t.r ( Lap. ii••ac. to
oavia l ti oa) •

1"'5. Si, aificl oce at laPlctl 00 DOQ-Coa.UIIpth. Ict h ithl (• •••• bird
.ucb ioa aad hikin, >. inc lud iaa avdlabil ity of ch. nlource. ace ...
to tb. r ••ourc• • aDd qua lity at u :parlaac••

1-6 . 51_Dilicaae . of r le r . ltloa. l actiyi t i •• 01 proj l et eoa. eructioQ work
I r . 00 li .b . ad vil dlife ruou!'c.. Ie eh. Su.hol li• • r vauuh.d.

1"'7. Fonulat i oQ aod ia plea . a u t i oa of ••pac i fi c u erlle i oo. l
opportuaie L' I / r lc r••tioa plla .

koSo , ... ibili t y and dui rability of ren d e t i on. of
opportuah:i.. ia order to reduce i. pac t . to fla h
r uoln'e.. ia t b. Svli t aa liyer .u.uh.d .

rlc r a. t i oa ll
l ad wi ld l ife

•

A•• t h. tie t.lu.1 (AI)

AI-t. Siralflc.ae. of lapac tl of borrov .od .poi l .r•••• t r . a ••i l lioa lio. l.
acc••a ro.d. I.d ra i l 11••• • coa ltruccioa C••pl aad .i l l ••••• aad d. a .
00 .c.aic r••oure'l.

Al-l . , ..aibll it, lad du ir.bil ic, ot iDcor pon tLol .p.c ific ...chat i e
ai tia. tioD ••••ur •• i a t o pro j .ct pl . a l •

:,aSJ6 J
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Cultural I ••our e. 1"11" (e l

C- 1. U . atUicatio. . ea.: . t ruiti " DC' of 10" of dhcr act cul tura l /
bi . t or ie. l . i t' • .

Air 0u.1i cl l . , u. , ( AQ)

AQ- l . Si lo i t ic . ~ c . o f . Qbi .n t a ir ~ u . l i t 1 i 2 ~'Ct . du r i 31 ~roJ.ct

tOlut r uc tioo.

AQ-Z. ,oraul . tioo and i . pl ... oc.tioo of . i r qual i t, . i ei,.t i oo • • • • ur •• •

Od h hn l uu" ( D)

0-1 . De t .~iD.tioo of , i ra i l i elac. of fi . k .od .ff.c t . of cl t ••cr opbi c d..
bUrn• •

5-1. SipU i cu.c. of chu , .. l ao I\lbd u.oc . opportWlith. rehciDI :0 fi sb
.lad vilet ti h ruoure .. 10 tb , Sud cn.a liver waca u b, d •

5-1. Sl lDi li , ••ca of proj .c t i . pact . OD li ft ' C11a ia .r• • ca.Du oiti • • •

$-3. Si pifi caoce of ch. a. .. i s c:o_ erc:i d oppor tuni ci .. r d a u d to
f h hia l . nu ociol. tr a pp io l . tee .

,-s. Si mifi,.n, . of inc r ••••d bu rd .. OD ~.t-Su

C: _lolaiti .. fo r pr ovi d i ol public u n LC" .Il1d
t o pro jec t-re l ated ~ e.aad • •

!o rou lb aad d'hcud
h c i li ti. .. ia r ..poo..

'-6. Si pificallc e of ..co ada ,., de.e l op.ea t i:lpac u ee :tathe corpo r.atioa
u04e••10p•• l . ad• •

5·7 . ,... lb ilit, .ad dilLub l lit1 of Ip.c ifLC 2i t i.It Lo. optioal, Lacludin l
VOT u r tUGl ponad oa plao , voraer hOYI Ln. p1ao , lac. 1 a U p1ao . local
bi n p la• •

5-1. ro~yl . t ioo and L. p1•••• t .t i oo
pI .. to .,a ltor l ipifi caat
rit i pt i cm . . ..ur .. .

o f • co• • tructioQ . ad po l t - coa . truc t i oa
i.pa c t l aad tb . dU c.C 1 o f 1,Ic if i c

•
Land Acoyilition 111UI . ( ~)
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•
I

fff~RZ:~·E{).C;SC(] 'usn•• -a.-' ."'UA'
MIMOPIANDU"

Anchor_.eLOCATIOIlII _

II .W.

!.J .

March 12, 1984DATI _

'-UIIIU" _

'a•• I

•

w .to,
~/.""•

1.&... on ., converutioa vith V.7a. D7ok., nprutatl.,•• of Al IDC ..ft'
ADF'C. I recollUllen' that ruulu of the l ca Ii.ulatioa lEU' ! •• be
pre. ente' in t h....nn.r an' at locat ioo. d••cr ib•• b.lov.

Hannar of Pre.entatioa

It . pp. a r . th a t the .Ol t u. e fu l ~.nn. r of pr e . ent inl the f ••ult. would
b... pl ot of the ti •• hiltaf7 of .ta.a at .i, " Uiu a t loca t ion. A.
shown in Filure 1.

I-- -k. C••",.,o"/ --I

IJ'------c---
It i. l un U l e ' t h a t
lI.. nn.,. :

7:.....e.
th it plot can b. ae nera t ecl to the fa t l ow in.

A. For impo r tant hab i tat loca tion. wh i ch a re betveea tvo era. , ·
section. in th« lca No'. l an' fo r vhich an op.n vater rat i nl
curv . C••• d.ta frOG ADF.C) ex l at.:

I. c:o.put e the i c e i ndu ce d .Ulinl a t both upu n a. and
down.tn•• era" ..ct ion. and li nea r l , i nt e r polate to
•• t imate the .t.alnl .t the .ll n i fic . nt locat lon .

2. Add t his . ta.inl to the ope n vat u' rat Ina fo r the ,lve.
d l.chule at the li a nlfi ca n t loca t io. to dete" dae the
v.ter .urface . l e va ti oa _t th• • l l n l fic _at locat ion.

]. Plot the vat.r . ur fa c . comput .d i. 2. abo.. a••
f unct ion of t l • • •

•
420162

I .

Alt e rna te 2

If f or hydr a ul ic rea .on., it i. not con . i dered
app ropriate to in terpo l . t e ar a ci na betve•• e r e ••
• e ct ion. - t he n ba • • d on j ud , e~ent • • ti _at . the .t a. inl
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•
l!ARZr.·£CMSCO SUmNA JOIN ' . ' N ' U"

MEMORANDUM

AnclloUI_lOCATIOfIt :....._

H.W. Cote...

E. J . Cn pnt I n.

Hueh 12. 191.OATI _

HUM'UI _

",. 2

•

SU'JfC'T
Pre.en tation of f e.ulr. f fa. In .tre• •
Ie. SlIliul a t lo on HOd. l

at th•• i.. n U l u ot loeati oa to b• • qual to th, .t 'lin,
.t , ith.r th , up.tr• • • or dovn.tr••• cro•••• etion.

2-3 Cont inu. al in Alt .rn.t,

1. Lin••rly l nte r pol . t l the . t ' l ed v't'r l ur f . c••J.y,tioa.
at cro. . . .e tion. uplt r • •• anel down.tr••• of the
. i l nl li cant toe.t ion to obtah the vat.r . ur t-c.
eleva t i on .t the .I, Ri fiel ft r: 10e.t ioa

• 2. A .' ~o: " t t hl! vat ar su r hce el evat ion obta ine d i n 1. , bov,
to" t h , d i ff .r.ne. b.tv••n t h , c omput . d and Ob"fV,d opla
v. t~r l ur f a c••1,.. , t i on ••

3. Plot t h ,
fu nct i on
1 • .abov.

v't.r l ur f. ce com pute ' in 2. above •• a
of t i . e . or plot the v a t er .ur f.c . co~put .' i o
a nd prov ide an adj u. t me nt f a c t or .

I . For i . po r t a ne ha bita t l oca t ion. wh ich are a t a croa, ••ctioD
in the 1II0del l illlpl , plot the e t • • h iseor; of vater surface
e l eva t i oa at t he location.

c. r or i . po r t an t hab itat locat ion. "hich are not at a e ra• •
eec t i OD in the ltO'el an' for whicb a ra ti nl curve 'oe' not
uhc elti.a t . the vaur . urEac . a t the al l nif i cant
toca t ion b, tinea r l , in t erpolati nl b. t v eea the nura l t
upU r e •• and dovn . t r . a. e r o. a sect io l'l' an' pl o t t h i, ti • •
h i l t o r , o f va t er lu r lac. , lev. tlon .

Supe ri.po.. 00 the plot. the control e1 e vuioo for the lilnifi c.ot
10c.tio. i f t h i , il kn ova or the opeo va t.r . u r f a ce , teva tieo
co r r elpond i nl t o the berlll over topp inl f l ov if t hi , i . k nove.

•
It voul' a li a be
t . ~p.r. t u r e l a t
c. lllpe ratu r , v i 11
Add it i oDal da ta

..... ,..

u•• fu l t o . d ' i n f o r-.tion OD t h,., pl otl to I hov va t e r
the l i ve a l a cIt I e e e , Thil I h ou l ' b, l i mph .i nc.
be at t h e f r u al nl point fo r flIOl t o f t h e pe rioll .

which sh ou l d b. pla tte' i nc lu ' .z



ffflRZf.- EIJASC!J , "'''NA JO'N' V'NTV"

..

• MEMORANDUM

Anebon.,lOCATIOtil ---''-_

H.W. CoI M••

t.J . C~perl in.

" arch 12, 191.DATI _

JrrilIMU " _

' .'1 )

-

SUIJI C'T
Presenta t ion of r e s ult. (rON In l tre • •
IC ' Sl mui . tl on Modil

•

•

1. Th. ci • • hi.tor1 of prolrel.ion of thl i CI front.

2. The profih of the e t ee•• ahovin. the IUd.u. vatlr
lu rf. c••tt a ined and t he i CI th ickn••••

5i , nific.ftt Locat ion.

au d on analy.e . carded: out by W. Oyolt t h e .loua" e wh i ch VI beUI. I
i t would b. mOlt be neti ci a . t o pr u ent re sult. for are de noted 11
21, 84 , 9, • an d 9A. Suff i ci ent hyd raulic l n fo nu rian Is ...dhbl. for
t he• • , lou,h a to .llov .. qua nt i t i v• • s t i ma t e of i CI r et . ted i.pact l due
to b.~ over t oppin, . Wh i ske r s Sl ouah, Slouah 20 .nd Sl ouah 22 .Ir e not
n• • r1, .. pr od uctive .. "h e .boye 6 . lou ah •• but si nc e l uffi cient
infor,udo. i. a v.ila:. ' . ve c o u ld p r •• e n t r ••ult. fe e t h....
toutl on••

Resulr . caD 411.0 b.. pre .ented fo t t he .id. ch . nne l • •hova i n Atr ac hment
2 .i nce l u f f' ~ i . n t dara a re availab l e.

Rn ul u of all fl na . ICECAL runs shou l d b. u ved on ra pe 10 t hat
additional .na ly • • • of r e .ultt can b. m. d. at • l a ra t date.

Ia addit ion. rEliC h•• t h OVlll • t e ndency to req u.st in put and output
fU • • of PIt, runa. It would b. ptud eat. t han fo n, t o sav. i nput an d
out put fila . and to tab. l t he. i n .uch • manna r tha t fERC doa . no t a . t
u' • lot of quattion••

' Ie....h o dh cull t h it tnt polat v ith C.T. Vei relardin l hla DYU SK
r un••

un,,,,
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•
LlCtND

•
Att olch lfl('nt 1

l'lI1. h ·.1 . Dr&I:a "('c ..lrd t or I _ract St ud t..
Slou,b.

•

•

•

I - d.."o t to . data rt'q net t d be prov i dcot -'7 AO n,C

iU ' - 'denot u d.. ta \Oldc h ve unuer U . l1d w.13 U ..I t ub t ,J i ut'd and i . not
avai. lable

Locat iOD : ~"i n . ts H. ia l t .. .....
(river ~· r .. ff contro} Cro•• Cro.. OYertvpinl

Stoulh .i1o) 11 r l~1 Dev 1 Seet iOD il SectioD F1 ...

511 .36.4 136. 2H2 I LU-44 I 40, 0 00 - 42 , 00 0
S21 142.2 142.1.1 I LRI- 56 I 26,000
SSA 126.1 125.3HJ I LRI-29 I 26,000
~a" 127. 1 US. JP"6 I LRI- 29 I 30,000
:;9 J29 . 7 129 . 7~~ 1 ( ::.\ I 20 ,000
S8 ) }'. • 1 ] \ ., ·. ·..._'< - 13 . 1 I 25 ,000
:;9.& 1l3. 7 . A .. .. HA 19 , 600

'~ Q<,I ' . 123.3 .. t<I. .. .. ..
U 7 12). ' .. ,.. .. .. . A..
s81 123 .A .. .A • A ..
SA' 124.7 .. . A .. .A .A
S9I 129 . 2 .. .. . A .. ..
520 140.' 140, 6•• I .. I 20, 000
S2 100.2 .. .. .. .. ..
S8C 121 .9 .. ' A .. .. .A
$I 126.3 .. .. .. .. ..
S22 144.8 144.3•• I .. I 21 . 000

",", liken 101.5 101. '.6 I LU-7 I 18.000

11 a' up.tre•• en'

Zl a' benl .ubJe c t ,. ov e rt oppinl

1I ... .lter la ye i at wb i ch bena i . ,",ve r t opped

!J.I Su.itna Rlv-.r dil ch.ra. at vh i ch be n h ov e rtopped

} I at be nl l o .:.. ti oo

420 162
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•
..

Attach.ent :z ".
Pby.leal Data .N••de d for l~p.ct Studt. ,

-- . .Sid• .,Ch.nn...

L!C!ND

•

x

NA - de not e . data which ve under lta nd wa. not ob t a i ned and i. not
n dhbh

Locat ion "ai nu n H.in U ai .....
Sid. ( dyer' Suff Cont rol Crol' era.. Onrtop'pin.
o..nnell Kilo) 11 C.,. 1..1 p;:.• • 1I Sl cd oa !,I Sect ion Flow V

KS 11 IU.9 119. ~K2 X LRXU .2 X 26,000
KS 11 IIl .l 11S.'K4 X LRXU.2 X 14,0 00
RK 120 120 .0 X X IIA IIA - N.

S.C. u/. 5' 130.6 130 .'K1 X LRX34 X IIA
s.c. u/. SlO 134.3 134 . 3KI X LRX40 X 16 , 200
5 . C. a/. 511 13~ .3 I H. lKI X LU 4 2 IIA IIA
S.C. u/. 511 136 .' IH . 3KI X LRX44 X 12, 200-1 1 , ' 00• S .C . u/. 521 141 .7 141 .6K1 • LRX'~ X 24 .200
S. c. u/. 4t.
of Jut, Cr. 131. 1 131. 8K1 X LI<J[3 7 IIA IIA

$ .C . at hu d
Cuh Cr. 112 .1 112 . IKI X IIA IIA ..

1/ .. uplt r• • • e nd

1/, .. ber . subjec t to o'l . r t oppin.

1/ wat lr le"ll at which b.r. i . oy ertoppe.

!/ Su. hn. Ii . Ir d i Ic hU I ' at wh icb b.r. t . overt opped

1/ at be r• l ou tioG

•
420162



NUMlUI 15 6], 112 . 42-010 -0 '

DATI April l, 1984

L e r « (j ~... ~'"'-

il.<...sYc.. ,...c....~
"vR ..-S,...... r . ...•
" Ii 7t:5,

E.J. Gemperl ine

C. Y. Wei, M.F. Roqers

Transfer o f DYRESM Res u l t s to AEIOC

Jt.oJn e, or!' .. s "'(;
••..c. :... 4-- ...... ;· - 01

- ~

~~.-~~~
Pleas e find e nc los ed tvo coples of t he DYRESM resul ts for

the study pe r i ods of May 1981 to May 1982 and May 1982 to Hay
1983. The • • results represent Run td's ~8196E and ~8296£

respectfully. The fil. WASt96£ was sent to 80elng Computer
Serv ices ( BeS) f o r "tIOC on 29 Mar ch 1984 and fU_ "1'8296£ vas
sent on 2 April 1984. The tile names on BeS are also ~8196E and
'1'8296£ respect f ully which represent t he fol loving s imulat ion
cond it ions : .

WIJECT

TO

' . OM

•
Watana Res e r vo i r Simulat ion Only
Weekly Reservo ir Operat ion
Enerqy Demand ' 471 2 GWh (19961
Case C downs t r eam flow r eq u i rements
4 o r 6 un i ts in t he powerho us e
Rule cu rve pe r me mo by N. ran. ie (17 f eb C4l
Res e rvoir al l owed to surchat"C)e to 2193 f t.
Fraz il Ice i nf l ov f r om 1 Nov ( 5' ) to 1 vee (0 ' ) for gO and 81
Powerhouse mul t i l eve l intake des iq n per Acres

Spillway Cre" 2148 ft . ( 65 4 . 71 ml
Spillway Approac h Channel Elev . 2125 f t . (6 47 .7 m)
Powerhouse Approach Cha nne l Elev . 2025 f t. (617 .2 1ft )
Offtolt. No. 1 Elevat io n 2151 ft . ( 655 . 6 m)
Offtak e No .2 El evat ion 211<4 ft . ( 644 . 3 m)

, Of f t ake No . 1 Elevat ion 2077 f t . (6 13 . 1 m)
Of f t ake No.4 Elevat ion 2040 ft. (621 .8 m)
Cone Valve Elevat ion 2040 f t. (621 .8 m)

These re.ults have allo been fo r wa rded to N. Paschke fo r the r i ver
ice simu l at io n (ICECAL) .

:; ."1. W-.~...:
C. Y. Nol

• EJ4 ,
r -I,.., ",(. ....,.(',,/ ~/,. ,/.~/

/',s~//, ./ ~""'~r .... ./""",z'",r~
J-'" """,..,-'".
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IAIIA-ElllCI SIAITf/IA JOINT VENnJffE

NUMBER

•
TO

SUaJ ECT

M.MORANDUM

Ch ie... '·Of flee

E.J. Gemperline

C. Y. We i, M.F . Roge r s

Trans fe r o f OYRESH Resul t s t o AE IDC

DATE Apr il 6, 19 84

1563. 14 2.42-010-04

e·

•

Pl e as e find e nclosed two cop ies of t he DYRESM resu l t s fo r
t he study per i od of May 1974 to Hay 1975. These results repr esen t
Run Id WA7496A and was s e nt to Boe ing Computer se rvice s <seS )
f or AEIOC o n 6 Apr il 1984. The f ile name on Bes i s also WA7496A
which repr esent s the fo llow i ng simu la tion cond itions :

Wa tana Reservoi r Simula tio n Only
Weekly Re se r voi r Ope ra t ion
Energy Demand - 4712 GWh (1996)
Cas e C downstream flow requirement s
4 o r 6 uni t s in t he powe r hous e
Rul e cu rve per memo by N. Pa nsic (17 f eb 84)
Reservo ir a llowed to su r cha rge to 2193 f t .
Fraz 41 Ice i nf low from 1 Nov (5\ ) to 1 Dec (0\) f o r 73 and 74

· ¥~e thouse mult ilevel intake des i gn pe r Acres
t '. Spll l wa :r Cres t 21 48 ft . ( 654. 71 m)

Sp i l lway Approa ch Channel Ele v. 212 5 ft . ( 647 . 7 m)
Powerhou se Approa c h Cha nn el El e v. 202 5 ft . ( 6 17 .2 m)
Offtake No . 1 Elevation 215 1 ft. ( 655.6 m)
Offtake No. 2 Elevation 2114 ft. (6 44. 3 m)
Off t a ke No.3 Elevation 207 7 ft . ( 633. 1 m)
Off t ake No.4 Elevat ion 20 40 ft . (62 1.8 m)
Cone Valve Ele va tio n 2040 ft . (621.8 m)

The s e resul t s have also been forwarded to N. Paschke f or the r iver
i ce s i mul at ion ( ICECAL) .

c ,1. jIJ-_.:
C. Y. We i
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b;

I- H-++~f-+1f-Hf-H-+++-

I- H-H++++++-I+H++'j
!-l-4-+-+-+' w.J!l- . I-~~-H++-+-Hf-H4+
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MEMORANDUM

Ch iC&Qo Office

E.J. Gemperline

DATI April 1 0, 19 84

N~Bl" 1563. 142 .4 2-0l()-04

C. Y. We i . H.F. Rogers'ROM _---':..:.=..:.....;;= '"'-.:..:.:=-=-:-= =='-- _

SUa,JECT Transfer of DYRESM Resul ts to AEIOC

•

Please f ind enclosed two copies of t he DYRESM r esul ts for
t he study per iod of May 1974 to May 1975. These results represent
Run Id WA7401A and was sent to BoeIng Computer services (BeS)
for AEIDC on 10 Apr il 1984. The file name on Bes i s also WA7401A
which represents the fo llowing simul a tion conditions:

Watana Reservoir Simulat ion On l y
Week ly Reservo ir Operation
Energy Demand · 5164 GWh (2001)
Case C downstream flow requ irements
4 o r 6 units i n t he powerhouse
Rule eurve per memo by N.Pansic (17 Feb 84)
neeeevc t e all owed to surcharge to 2193 ft.
Fraz i l I ce i n f l CJl'" L:°..A\l.; "1 Nov C5') to 1 Dec (0' ) for 7 3 and 74
Powerh ouse multile v£N intake design per Acres

Spillwa y Cres t 2148 ft . ( 6 54 . 7 1 m)
Sp illway Approach Ch annel Elev. 2125 ft . ( 64 7 . 7 m)
Powerhouse Approach Channel El ev. 2025 ft. (617.2 m)

Offtake No.1 Elevat ion 2151 ft. (655 .6 m)
Of f t a ke No.2 Elevat ion 2114 ft . (644 .3 m)
Offtak e No.

0

• 3 Elevat ion 2077 ft. (633 .1 m)
Offtake No.4 Elavat ion 2040 ft. (621. 8 m)
Cone Valve Elevation 2040 ft . ( 62 1 . 8 m)

These results have also been forwarded to N. Paschke for t he river
i c e simulat ion ( I CECAL) .

C. Y. Wei

•
M. F. Rogers
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