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Ps .~~.var  Bad B@grp;rd;atlon, Amo~ing  Sfec &ad -&d Blatoekal SSizcs 

Bedload Diecharge %ad Size Bb~tribution, 8cgsitnna Uver wear 
Talkeetne, Masha 

BedPoad DZscha~ge and Size? D&str%bu~n~,Xan, Chakitaa River near 
TaP'eeeaa, kJ-askcr 

Bed b.terfaP SPmc D%stribut$aa, ChaPitaa W9ver sear 
TaParPtseetaa, B P Q Q B ~ ~  
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Stgsl~aa River Bas%~ @ad Gag%~& S$atf+m~.nns 

ILtvex Px~f % X ~ T S  f QP Sqa8ta~~ C~:BIII~PL%&~ &ad TraXkaetraa Wver8 

LDC&&~ oaf3 af  Md &BB&@rB&I liaaplas Ccs%lecl;@c? by B@ren*Eba@so 

Suopenaded S c d i m ~ a t  lbhae%ag G E B ~ P , )  %u18PI:a& MVCP 6&akweb91 

I l w i ~  Durkati~n Cutarpsr~, Susitna Mver reear Can;Rt%qeLl eaad at. 6a%d 
C~eeb 

Susi?perrded Sed%men& b61tOng Ca-me, SueRtna Pdver a& Gold Creek 

Su~k taa  Ueaer, Crose Saebfcnara rrad Sobreaches 

S~~9taa RCver, S%%e Distribution of Bed b terka l  

81a~ksfena ilivgr, C ~ O B B  Seetion I 

Susitaa R2ser, eras@ Seetion 2 

Uvet  Cross Sectlone, Sueitncl Mver near TaBkc2ctna 

River Groee Saetlions, SurrPtna Wrez nasr Bw~ehimne 

River Crags Sectiaap, Sus5tlaa Bfva?r at Bpst rem from Sunahine 
B r i d g ~  

Pdver Grcse Sec~ioae, m a i r ~ a  Wver near Telkee tna 

Mse+ Croee Saeeiaa8le, Talkeetns Uvar near Talkeeencs 

Bedload BBeeb&~ge bkileli~g Crawa, Suaieoa UV~I: nea+ Talkeetna 

b d l a a d  DAscharge b t i n g  Cuwe, TaXke*re?tna M V ~ P  sear %&%ke~ta(?t 

Bedload Dbschsnrge b e i n g  Cm~ve, Sugttna Moer at ?iurnebimne 

P)gdkaad DP~cBamcge Raat481g Came, ehsll%tna =vex near Fafk~etnzs 

Suspegded SeilP-nt b tdng  Cs'arwe, Srpe%bma Mver near Talkacma 

S~epeaded $edfadmh b t i n g  Cum@, Chvl l iewa U v e r  near "P lhe tna  
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$.;sop::cnded S~dLmaag & ~ g b g  c k g p ~ q ?  T Q % % c @ ~ ~ ~ s  lCi*ve~. B ~ C L Y  Ttst%.b:eetuhe 

S.i~epenrtsed %edj.mgnt P a t f  ~g Curve, Sv-e f ",nu R&qyerr a& S.saagPa%aa 

a- ,i 6-3 &x.ze DBetef bukiagl esf *hdload ,  S~s@lQna. P L ~ P Y ~ ~  HBBWP i a i l h e ~ b c x ~ ~  

$3 , .mi"+ . 5 p ; i i i ~ ~ a B  L* gbutisn of Bec5Baad, Talikee~~sa ELvs3r sear Twlkeetna 

S i z e  D f ~ e ~ i h e P o r a  of &&load, ~ ~ k l a l b t n n  Rdvee near Ta%S~eea:a~r 

Dioargbaeian iw.f Bedload, Slsk~.itme~ W$vgr at S ~ a a h f ~ n e  

-Pa @ t s ~ ~ b d a n  p e a * b :  capsres $seed 0k-r Daf ly Yl0%3e, t$arer Year 1982, Surraftna - piAw&& -q3.--- &% Gola tZrgek a33d S U B ~ I ~ $ ~ T ~ @  

;5UV g~b ios r  "" a 8 Qarvcs based 0% Daily Pfow~, Water Pear 1982, t;buBitna* 
g%ad 'EsPkee taa E lve r@ 



i'c f l0~2daa~t  13~eI$-m%aagy &@I aessatenc ~f w g r e d & g g ~ a  sad ~ ~ ~ g r a ~ d ~ & ~ a ~ ~ ~ ~  of 
in, 

P y* -- areeitna. PdLver below the darns ~a+pg;c j~s l ty  sear g'k2~ ~ i f g ~ ~ t h s  of tkie? 

e pi but;sr%ee axxd 81o~ghs ; 

4, %a racom~enti areae of  coneem far  faareher ~tady; 



cat i., .. t4b .._ "; .tt,. *l.bq-&a... c s 5> + f$hepoaf ",',a s B ~  DevlP Canayon Reeslcmoir $gas a t iaated to be 

' ,2~:tI90:2.Q f:aaana/yr a: 226,000 & fo r  a 5Cp-.yaar @sr%oili essurwkxjg wf%kkaut Wa~bieaa 
-,- r i  Tb~sc 569--$~aaa: eedimeart deposPt ~ a ~ u . 1 8  oecapy about 21 peaetrazne of 

i:wrcsss rssomo%%r vaXtm8 ~f 1,890,000 af ag, m%e 1Qeb-.y%ea~ depoolt w u l d  be 

i~~boug 442,000 ~ f ,  

fS P Pgke aa!%v@r @@d%@entabPoss @%ad%@@ below 8bfvL1 Caaye~n D)ms cwcr %b S~uaieadad 

Rivers ~ ~ Q B P  I t s  e~af%.~ks.nca d % h  Pottage Creek go the Sunlahim gaga, WPer 

sf~ver ~egrn~wt. laas divfldeail ignks t k  WddPel Lower reaebes Bee a ~ i d g e f s ,  

%he t&%ddBe reach f r ~ a  tP~e ealwPBraenec3 %a%~%tPn Portage Creaek go the COW 



p a?-3 ~ ~ ~ ~ ~ E c s P $ ~ x I ~ ;  ts i jseg 20%- poet-project cctrl%iti=oas r e  eolesfderabikg gz~n%Il.er tbn 
a.4 

&% *tb <% 

i .~r,ge %ox pre-pro3 ec& co~dPi%ti~aart beause ~ f '  tShe aaa.19.er d@mira$nt d8~charge 

RSlver k d  wgradatf?on naar t;he wuths  of @om tr$butaarl.ee appear@ $ 0  be? 

equal &o sor ~ad,Per eka t b  eorrespoadiw rawo91- sfze ehom i r m  Table B. 



"3 
4 'FyJf "" """%. ... s.c:aa~Pp~ oaE &%r&%l$;b%b~ to q u ~ a a t f f y  eh8 =bent of pteaGfa3- b~ggEc?= 

- n a h e  m t g  r .A ~@bclj~a~#2nt glhaLa 

&* bw:cr L-Y en ria, -: am I ~ ~ X O ~ X -  hag bae;en p ~ ~ p o s c a ?  by $he BT *S, G e ~ % ~ g i c u X  Survey QUej%%;S)i 

w21-i. -12 i s i c  lades ~ e 8 i a e ~ t  e m s r e ~ e n t s  on I~ad$a~% B$oesr ax,Bd Boat age Creekm, 

d ~ t a  e~l%ee&e$ ~ m d e x  this p r o g r a  beme  avei%%able, a qkwrst%(r&tire t % ~ = ~ ~  

?.j*v~ation gqay Lweonae f e a ~ i b l e ,  Eaxas?ves, ecvsrc ~ ~ a i a A t 9 s m  at t h ~  ~ n e ~ t k 1 e s  of 

* ~ r : i . ~ ~ u t z ~ r f  es are not w~gsectad which all rcqdre srabeeaatf a1 ~d t lga t i oa  me&?- 

2 &age esf ehie tr%baatarkes dalll adady&aa%% to a d k ~  $%ow r ~ g i e ~ ~ !  ~g2tkbouV. d@- 
.-SAE, <f 

i.;. t.~iezet~il efgectw on f i e h  slccesisr, brddgc or rdf-rroad. m@ a d j a ~ t ~ m @ ~ ~ ~ . t  qg~L1.J- 

4+;dF ; +  upan a nttmber sf faeeogs such ehg @hap@ f w t r i b ~ t a & y  eroee 

i selze crS bed naarerial, Sncirease Zpn rtle Pnyelraulgc ~ & t J $ ~ a n t  dttg to 

I.ar~er%ng of water surf ace e l rva t  Loa the makng $Pas mder pas t-pr ~j ~ C E  

t~~ai~-d~?".rPoams, maga%trade ~ s p d  frequency of  high flam in e t r%butary %Eao 

8 3 % ~ ~  of ~@d$ment traasport@bPe by the aatwtea flow. The 2raterraeEiean af 

ST-.. ' Bed @f;aeerte8E amplee collectced by &gxza-Ebhuaco lia ~%ddia? eEnagael8 a& I 
rl~upB 'mm@ indicate ehat mdar the p r 8 m p r ~ j ~ e t  e@PidB~i@~%, c~osPoiaa of 



ql (3 "- ' 3  ,;$ .,7 c- <- 

- . nlk tlre same p a r ,  l~edle~ail pss8ag SakaaMae (about 14 m & P e ~  dew%~- 

o-.*, xjJe j~%~dl~og~d djsschara*ps v8exe 
- - -* ,.. - ...-%--*-?.".L- ~ - M ~ ~ - - - * # ~ ~ m - * ~ ~ @  -a=-- 83 w-nuhPa--*% 

eed by the sed-heat ratgag-flaw dwslt9.ean 
.'*--*m-=--*--dam&sw * m-,-aw&-*a *IM i""')r ,,",- a *  *'(r."" **-v ^*%SS i -.hir,**~KX-~~-,--~~ .I- 

e:sr % e i~e~i:&Eod, T%@ sediment z a g i q  curves e a t  the gag%ng ataQ ion8 rgt:re cJe~2&?vel-9 
* - -. ..e-l-lll .ma " UIY .I-" 

IT* :,i..ztp rl * 4 b - i ~ f  ng bedP~a% sarnp19~~ eollscted b:~ the USGS during k k g ~  sbrn~%~r w ~ a t l ~ s  0f 

Or$s +-& -+ - ncl.1 -a- definnad, aspee la l ly  rhe carve for  t b  Chueulitxat~ 81ver, beciause aP 

~ .t~~as eg~ima%ad b about 11,668,800 Eass in wa%er year f 982, n c  ~a~p13ndgidi 

oadia@~e &,@charge f a r  $~ateitlaa Rives a@&h Qlg~1~hfn~? wa8 e8tka~f;ed to be 

a b a ~ ~ t  13,3P8,0@0 toas for  the corraspad%x%g pried. 'fi@g%f ore, t b ~  t a t d  



!",*~i?t:$agl., ~ ? I ~ G  ..,wencual. ~agntgude of agradat%orn eabrnot bg v~er3icee& ~&l*sh t::igi 

*+. '.@..* *a 2 % ' * . h . f h ~ . ~ c b L t *  &{seas %,be iggradc%~t%~n %s aalfkeXy to @evere ~ 8 , ~ i g a e i o ~ b d  rsr 

r"A%-;br aegeos psobli;as %n t b  zeaeh & l o w  the eediaenee, "P&fa 3 s  beek28pxe kse" 

> bs-..d~ >A fb {a #- s q3 deg$ned darn~e1 wl~geh -)or flow eanCribvt%@a (average $PI%LW at Sim-. 

=\*dae .-:id~:6! S~asitna Seaeisrc are about 2.5 sad 5 times that at Gold @rreg2lc.&) ~ E C F E B  

zCk%e tjra:I*aage bas&a below &he eoaf lastnee . 
T!,,a US68 B ~ z ~ Q  e~lleeteef amre an bd%aad discharga dur&w 1983 am! 

$3 ,,, pd k l %  ealleeb data darfng 19184, men khese data b%am@ &v89~~19leBfe, a b t t e e  

as~im.fiaa opf posepatid a3bggrrdasLc~n saey baesm~ po~slble. 



legst 3 $a 5 years. me sage dfstrefbut%on af h d  uuaed BB t l ~ : b d ~  

analys%cz %s heed an auabes af ecpmpkee &&en isea,r tk ~ 1 u r f 0 ~ e  && ma:y 

azot rapreseng cha @ab-p-.gsaveaeat mterBaL8. m ~ t ~ f  on.@, b d  wteriaX e a ~ p l c  e 

2% the ~~9eBve sasbraacherr Pdeatbfiad Pn eld@ s tady  should b kdccn boeh $oh 

paaverneat and eub-pacve-at, 

9 e r e & d 1 ~ ~ ~  dsto  af the er&butariss age not @v&lwl&bE@ a~kd h n c @  the @@gimabi~&@'~ 

of h d l s a d  transported by ehe? tribu;fariee, csrald woe tm mde, A stsrtye remt 

@ . Y T ~  perPodBc dgecharge aem~arement s are r~caa-ended fo r  the HndSai~ 





b i % "  
i S~aa$~$:sas Ri -va r  8s &bout 320 m%Pe (a%) Icag, 'r%e t8aataaa axad Dev83. Caz~ysurp 

.:bt:~~2ieci.n 2x2 located at 15.ver d l e e  184 a11d 152, reapac$$veXy, m:~ s8%-a:iangjage 

a.rezi3 ae %he EW~B dam are about 5880 sq  d 5810 gq -dm, r@~g1~ee1:8.ns%y. 

c-< k h e  Sagitna BPver falls from a?kevatisn (El .) 850 f .g: ae t b  Devdl Canyon ijasnr. 

$32 ea eo El, 240 f t @t the Saanshfae gage (ExhgbBt 2) .  merage alaslpc bn 

ehSe reach is about 0,0017, 



B~~~ ,,, s , s, cf ;gqg&labPe etre~af1ew are? ppo'.~cg$rEed as monehly ff e~u daaraebow 

elJ.-z=-ves ~ m ~ d e . ~  premr. and p ~ t - p r ~ j e r t  PIOW vagi&bFl%ty 8 g  d : l ~  

,9e s-cs by prescst5ag Pa-, 3-, 7 -  a d  15- day Ugh aned %erw f l o w  valu.es bt3r 

- 6 , -  ,is$ ,~t~~roagPa B)eto&r wrisll. Paean annual floods, are estbaatad for  ~aajas: 
5 I . d a P - I ~ a ~ a ~ P e ~ .  L ~ T  ?,a+ @P D I ~ 1 ~ h ~ r g e  and @bag@ frequeney ellrm~?~ are given %cane k ~ y  lac&- 

-rrde..ag an the Saairaa a v e r  under prc- &ad past-pro3 ace c~ndi%ions, 

9e&$wwe ehagmcfcrietiss 06 ehg %ue%tna Laaver are asersslae3d &ad ged~\me:a& 

z~efrsg carurse are pr~vl.CBglCq gEa~ the BEO~TBEEI~L gag%= stagioas tha Smsikmi@, 

'2alkee%na&, mrp918~aa asd *&e%&rea r%vere, b d P ~ a d  elf e b  ~SPBB%PCB~B R&o&$ at 

D m a l d  As  pa pa reed gro be &bast L ,588,000 $ o a ~  per yesir, 



eyaz 6.. * ** ~ ~ ; z i d A e y  OR water releac~ad frm the raeewoire dm@o %s disaeaasciad b i s e d  aa 

%be &?ta eallest@d by the USGS %a 1974-76 &ad b y  B(Qr ASP 1980-81 I 8t i s  

r ipdoagha e b r p l y  decrea~e 

t1pr.c secB%=at txapging ehar~aeecsrPstPes of tIae re~amia%ra. m e  t u sb id l ty  

drsl~%ng the $aqaa&er mratks wBX% 'lae raeag~ saerakdh trlsod%ilona w euapaded sedfl-= 

i n s  ~ e a * ~ ~ u r % a c e  mterc %&?*I. ~ a p l d P y  eetile @lace ghe reeemogre i sc  eavelr 

ioaas &ad esee~&$a83~y qguiesceae: eoad%tPozs crcur. 



19 ..i) q43r- "ci.-df%y levels at rrk ~:sssam~o%nr wbtlea: durSq3 e ~ g h  ~ L S B @ ~  appear $0 h? 

faz%~t~irAPy depeadant upon $he Cr~veX $8= f o r  eedlacng, w$uga, dzliverad 

t.0 6!%@ s@@svrobr dapp~%~g prev&a@e gma~rs~ 60 heaeh gi2e raeewoftr mt-- 

k i 2 L  L04agit~bBinaL ~ w P P ~  gl~&marPPy %&aced by earbaleace, ~4% i l. 
(g a .bbAJ ---& a? CO ehae %ear ~ u r f e e g  acd%mzat @lags. Q~amt%f bca~%ha~ of P~rg$*=m 

$ ,, :*g ,** .ah .c*feu+~?athl  fag j3a% not sX%~ectPy &dr@@@@h% %ar%thdia *&he sssopr ~f t$$@ 

C!$J ~aS.r 3% 2- o 

d, P&iatra%meW of ~ed%sene Ere= tPae ebd%ow depth rslcw thae! reeem~ir  

periphery darbq mvere k t a r a ~  reaule i a  sbrt-ee~ea Ugh turbfdlity 

k ~ ~ ~ e l ~ a  m&8 a B I  $g? prtke1011arPy e~idcat  d ~ r i x  tr? olamgr refLBPBw 

papeg@@ &en =eeh levale wffLP xg~fee, r e a u b a a r g 8 ~  aedimeant &epcss%&~ed 

along the S I P O P C X I ~ ~  duu~iag the w%ater. 



4 ..&&a; generally agrees with bfne r ~ ~ c  sf tarbfdPty ralaea ip~adicc-ad f ~ r  

ehe kJagaaa resems%r, 

4 a k&M Con@~nleanes, n *Suellma Hydrcelectr%e Proj est  , Wibutasg S t e m  

";alley halysthygsm prepared for Acres h r S c e t n  Inc,, December 1982 (51, 

This report presaats f i e l d  b t a  collececld fn v4~Lous mfbutariae. Xt a s o  

gsrwv%,das bn qlsnrmtkeaeive dieeueeion of pten t iaJ .  project %rapact on chiannex 

B tugbi.P;Bty warax t b  muth of tributaries. Nllneteen tr ibutaries ara ~eXected 

n and Deadhorse) are ecssi- 

mated to aggrpbde a d  to l ike ly  seatrict the lace@@@ by fishes. me t t ~ i b w  

taries at rhver dl&@ 127.3 an8 110.1, and Skull Greek are eetj.mated t o  

degrwje and to affect t railroad bridges. The ogkgr tributarfe~ w i l l  

ePthar degrade or aggtade but wtosithout: affects on f i ~ h  ~hsccs?arr or railroad. 

5, "Slfiey, K. Wodocdy, "Prelidnarg &seesmeat of  k m e a  by Spami= Salmae 

Bate Portage Creek and Ind im Rivar," prepared fo r  Ubtaska Pomr AIP 

tP1~rPty b r e h  1983 ( 6 ) .  

%&%a rapart 18 b a e d  on f i e l d  data eollectd d u r i s  8;b eumer and f a l l  of 

1982 by 4JFBG Su-PIydrc Aqjuatic Seudieo G~oup and PLhN. 

Bnatraase ccsnditioss a6 the noutha of Portage Greek a& Indiaa River are -1- 

~aaiaeed fer minsters dfechsrges of 8,000 13,400, 21,500 and 34,500 c f e  at 

g"na? e ~ l a  e~eek gcle;~q ?gsation. 

Average mnnMp pst-project  ertremflbw at Gold Creek are eilbimated be Be 

e af 9,000 to 11,000 &s. A cantrslled fPov af 12,000 cf s jlsl as- 

@wed frm anfd-Auguec to dd-September. 

arbs aaalpsbs Ad%c&ttes \that fish scceea 60 Ps~bage Creek a d  th Instfan 

k i v ~ r  ~ P E I B  P P C ) ~  h e n  a p~oblom sad Ps un%lkelp to k a problem mdes msgb- 

pro3 net: eond%tr;oms. m ~ s e  ergeks dsi14. adjust aercsambad madlane a d  dlbl 

re-eatablleb aaerace caadieians, 



6,O DATA %@@La3 

%treaP%asa record8 calleceed by E& USGS f a r  the Pe~uePtna Rfver near Gednbw@1P, 

at Geld Greek anad at SuawMae; the Cgiuxibna River aear Talbkeetna; a d  the 

Talkectna River near Yalkeetaca were used in ehie study. me wr%ods of 

seeerd availi&bbe are sham klow. me scream gagirrg stations are ehom on 

ExIgf-bf % 1, 

USGS Drainage 

Bu~Staa Nver 15291500 4,140 May 1961 - Sep 1972 
near Cantwe1 l Fhy 1980 - Present 

Ghubitaa Mver near 14292600 2,570 Feb 1958 -. Sap 197% 
Tasilhataa &y 1980 - Preeent 

Cross aec t iow of the Sueitna River have h e n  eurcleged ae 95 locgtiaracz be- 

eween rgver dnfla 94 .S sear Ts lben ta  rtn$ r%ver d L e  150,2, &out 1,3 p a i l @  

U ~ F P ~ ~ B B  Erm &he c9~lrsence d t h  Portage Creek ( 7 ,  8). Gross ~ec t foas  at 

23 Sscat%sn~ d e o  are tva$labla &tween r%vex *&la 96L1 ag bcvi% Creek &ad 

river dig! 186.8 at Deadma Greek (9). 





EI rrfb,.uean~ica9 d s o  have &en eat%agted by lg.:W aaiag the @a%@ wthad. X%~fae 

i:sfbenta-r%es jo%n the Suerleaa M V ~ B  btweent r iver d 9 e  113.6 at Lane Check 

a13.d ,i~a'Laar d E e  P48,9 at Ports;ge Creek. 

SUSPEmED SmH-aHT DISGA4RGE DATA 
SUSITM WHVmb BUT& 

at Cold Creek 15292060 370 1949, 1951-1958, 
1962, 1967-1968, 
f 974-1982 

GhaBitna Uver  near 15292408 51 1958-1959, 1967- 
T a l  kee~rxa 1972 1970-1982 



Sx~sganded-ec?d%me~~t loads a% the Vatma and Devil Gainyon d m  e i tgs  were es t i -  

m ~ , b s d  by intefpclat%ng the agoad.de e a t  the Cantwell a d  Cold Creek gages an 

Salsaena River, Sediment trap ef f ieienc%e~ of the reaewo l rs  =re r a  tgnaslf ed 

by the Branes s and mu~eh i lB ' a  eurgc3s. 

SedPmew? deposits in Devil Gmyo~r  Resewofr were\ estimated for w % t k  

q~ithaut-Watana Resenair cond%t%sns, 

available data at k ~ - m -  and f:km - 
Sa~38Eaa RPBPBT~ fi1 lPedloade were assumed k ttrispped by the rcekwoirs.  

w* ------w. 

Bedload@ al; Devil 68myon Re~ervofr were ecmprated far &Tibh- a d  w%thout- 

Sediment diecharges at the Cantwell and Gold Creek  gage^ were connprnted by 

~ h g  ~eadianent ratf ng- flow duxetion curves .ane%hod. Suspeded sedia~ent Bas- 

chaxgee and the correspcndis  water ascharges for t'tte Gaat1weP1 gage arc 

~ h ~ m  QS The &ta pgiate sselpc g ~ a ~ ~ r 3  %ago ehgee ~ ~ g p a  eaeh 

eszrespa4ldling to ehe pried frea June to Oceober, Moveaber go Aprf l, aM 

Hap. &kPy one easple was available fo r  the N~ovembc~Aprkl  perFoB a& mo 
emplas for  the e!y p r t o d .  mese data are in~affieie~t to deval.op separilte 

curves. merefore, one eedlfaent rating: carve was f f b t s d  v b ~ m l l y  to all 

daea potnte. 

A EPe~duzatPon a r v e  far  t l k e  Cantwell gage t~3 @&am- on ExlkiPi4: 5.  T l~e  

eusve is b a e d  wa 13 years (1962-1972, arad 1981-1982) of avai lable  $&%kg 

flow data, 



Ua%osg &1,?:&e s%~speadeel-eed%ment ratiag curve on Exhibit 4 and ek1e flawdturmelagha 

sslape~-dcd-sed$~~e.at d i f  :bargee n t k  ~~rt@@lp@,d6d[$ng; WB%BP dl%@~hi~rg@@ f@ h 

the.  Gald Creak gage are @haw3 on Hxblbit 6. me ea~ples, ea%%ec%gd i n  kke 

per%od f r ~ m  9949 ta X982, -re &iv%ded iwga three meups eorrespadiag tk, 

June-Octobr , E3els1~esber-A~brP1~ and Efay prf ads. The p P n t  s for  the llaat ter 

kwcb p & r Z ~ d . s  appear to emstitnte a tread iPae and were f i t t e d  wick a curve. 

"khe poiate for  ehg f a re t  psrrllod c o a ~ t i t u t e  8 diff~remsc trend l%ae &an$ atelre 

4- 
%he BagBgr fHow diaxraeiaa curve8 f o r  the Gold Creek gage for  t b  Jane-O 

aa~d Eaovember-My prBsdr~  ware divided using ehtr 1950-1982 f l o w  data d are 

(;@Id Craiek gage spas ecmk\ted to be about 7,26Q,008 tom/gr, uaiw tqb ~ e d i -  

---- -- i+ - --- aeat rcaeirng. cu~pvcs on Exhbbie 6 and the flow ,~urcltlan cuwes oa Exhibit 5 .  

$u@-pnded-radiaewt inflows to Hat ana a d  Devil Carayon 

pared by opraaacrpo~l.q sedfa~eat  disleharges a% ehe CmrarweXX a d  Cold Creek 

gage@, *as@ ?,ocat%ose bracket the ewe r e~eae i r e .  SedLnrant diecbargea at 

eEEe %wft~ gage8 were msqmed to follow the f olloeng pxpnea~ia1 relaeisnehip : 



q@ a gediaent discharge pr un i t  drainage area (unit sediaent  

q r a n a i t  aedfment discharge a b  p d n t  2 
8 2  

= dra%aage area E-r point 1 

A2 Bzaainage area f o r  point  2 

Baing the m&t eedtlaarnt + dPscha~geg at the C a ~ n t w e l L  asd Gold Creak gagti&, 

pended-sediment aseharge at the WaCa~a &mgi%a m s  eaaputad eo bt? 6,530,300 

bracawing g0 W~taaa iaeservoiq  the @,uspendedp6<dmeat M - ~  r.c a s s h q e  at the Da:%r l l  

Csnyon damsite waa eomputed to 1aeO2 030,00$ torns/yr urring drainage aredc (pL. 
&' 

Badload d$a rstj-mated ta be tlarbs prcent  of suspended-sedi~enl: 
- - - * - ~ - * & * k f f i - - - w & ?  

.*-~~*r~~~~~~-'p*r----~d'p*r*~~*t" a ~ . U ~ * * r " u .  u. ,u. r "a- I SUIIZT* I --*am1 

d%seRargr based an the e?fOll%~%ng analysis. 
-d*mLt&e*a * " -. -_ --- .IIC*ae) --- 

j 
BedPoad and disuepeaded tredimsnt d i ~ e h  ghe s a ~ f  zag W V ~ E  n 4 b a ~  ! 
Talkeetsa ya~lla estimated to Be 43,400 and too?j/yr, g e e p e g ~ ~ e ~ y ,  4~~ 

p r e ~ e n t e d  latar fn tbia report. Thus, the b d l s a d  aeeharge is abot~rt I ,6 

percelnt of suspeded-sadfrasent dbaetnarge. For the Sunshine gage, %hie WP 

sentage i s  I P ~ O U ~  3@2 b a ~ e d  on the bedlodnd crad sueipendzd sediaent diec'narggs 

of 423,000 &ad 13,330,000 tooe/ys, respectively. A v d u e  af 3 pee~ec?nt m l s  

Sadiia\a~ag erap ipf%Eic;xtcnci asf Watana %ad Devil Canyon Belservof rs =re @@ti- 

tagred by the Brtune's @ad Ghurchflll'e curve@ (1). The erap of ff*e%ency c3:i 

agaeeaaa wag d e o  rsatg~gtad by Pezatuavich, HettikxRa and Brag@ ( 4 )  ue%%lg: $1 



$2 arreapandfng %a dead stos-e walme~ fraa 5,340,000 a c r e  f e e t  to 
900,000 &ere-feet (rcwemrrf r apsc%ey gg, k70,000 acre-f eat at nrjxmal 

fmm paol). 

The Fanrag= tzsrp d f t c i e n c y  a-3w~a fson 95 te 180 percent b a e d  on the 

Brutae'e curvco. me $rap df lc fancy  l a  aboab 100 g e r e n t  bsed  on tho? 

G I % ~ ~ e h i l f  % etxrve for  10-1 silt. TPas map &fici&mcy c a p u t e d  by y. re- 

rsarvof r apediaeaeattsn mdel, DEFOSTTS, r laqea Eron 98 ~o 96 percent d@- 

pedgng aa rrasemrsfz d x i q  and Bed @torage vo%.aac. 

The trap d g g s i a n c y  of B~T&P Canyo3 Resemolpf ra%ee gram 86 to 98 prcen t  

bagfed 0% l i ' P i ~ .  B I U I B G ~ ~  ~ ~ V C B .  qTle trap &fic%~ncly wt lm tek f  Mzkk thb 

ekdr@biflse cuwee i a ~  95 pereeraz Bas laaad% %%It &ad 88 p63reen6 for  fim 



s i w l c l ,  eke laeter azaaae h8rma; for sediment discharged from an apBtream resel- 
-\n ,* 
\: i 3 f b ~  * 

Pa$%-e 2 and 3 show the estimeion of the trap dfieieacies iby the Brune'a 

cus:tpe gand ehe ehureh$3~$' curnee 

~ '7 a 5  SEDXMHT DEPOSIT 
--a 

Baase?d Q Y ~  the eestbmaeed t r a p  efficiencee ehom %a eth above table, the M~atana 

Eeiaemslr bagis m~umed eontaervatively ta trap p;L1 gedimenz i d l o w  to tk 

a e ~ e r v o t r .  'fRe r e e u l g i ~  sadimene depoeitla wer a 50- and 100-yesr pried 

~ ~ 2 1 1  b &boat 210,000 and 410,000 af, *%ch are about 2.2 a d  4 , s  percent of 

the g r o ~ s  F ~ S Q ~ O P P  voXmes pespectively. 

Wighasst Re~emalr,  the 50- and 100-year ~ e d i ~ l e n t  d e p ~ s i e s  in the 

Devil Ganytsn Reservair waulal bf! about 226,000 and 442,000 , ~ f  respectivr?ly 

~a%rao kissualirng a trap efficiency of  100 percent. Ttaese are about 21 ~lnd 41  

persent of the grose reeervoir volme, respectively. 
. g Xed CU tP _ii, p C6L i"p " dr-; 
1 % 

) With Wataaa Resesvoir, ehe 50- and 100-pear wdiment deposits 2n Devil 
r' 

Canyon Reeemwrcsis would tK about 16,100 gind 31,400 af reswetively or 1.5 

and 2.9 persea r e o ~ e c t i v e l y  sf the grass rwetvoir volume aseunting 100 

perrernt t r a p  efficiency for sedfoaents frsln cke. fatervr?niw drainage area. 

Any suspnded ~~BediaeaC ~ s e e r l  ehrough Watana Reaervsir aras rrssuraed to also 

pa@@ e h r o ~ g h  Devil Cssayoln ReservoF~. 

The ~sedfnaen't. valuaes praeeaeed above were casnputrrd u a i q  the psooedures af 

the U.S. Bureau of Ucl&aatboa (1). Percenrtagcs hdf ClayI  lilt, 8 4  @and of 

the  kneon%ng s u e p d e d  ~edPment aaer~ estimated go Be 20, 38, ad 4 2 ,  rerrpec- 

t ive lg ,  ue~ing eedimeple dhnta for E R ~  Caoewell a d  Cold Crek gagas. Uel.ng bhe 

aakt weigksa ef  clay, cailt anal sag& m 26, 33, a d  97 i b / f t 3 ,  respectiv~ilp,  

the -mPe wefghte ef the gernpnded ~edAmene deposft &ger 50 a d  3800 yeare 

e ~ & i m b ~ d  to bg abcut 80 &ad 82 ibe/fe3, ~ e e p e ~ t i v e f g .  The mit  w i g h t  

of bad80ad was @seioa&e@di %o bed 120 1 b / f t 3 .  



Sirlee the atud%~gi mde by * U M  (4) and Peratrovich, MottP<wh~esl b Dringe,  1%~. 

< )  no a*dd%t%onrnl b e a  have k e n  collected on t u r b i d i t y  fn elhe Sus i t na  

Rkver, mese ~tudiee, were reviewed as cfiieeuersed mder ePlg seetion entitled 

"RevdSew o f  P r e v l o u ~  StudiegW me CQBCPBBIQ~ arrived Pa the@@ latad%@% rnra 

reasonable a n  b used to e ~ t i m t e  the kurcb%d%tg of tBlh? P@@@NO%FB atnd 

t h e i , ~  autflaws, 



" The operatfon af the Saaitraa Pr reduce flood flows and consegasF- .- __- _ _ c I ~ - - - - - - ~ . ~ - * I I _ - * ~ ~ " ~  III*--rB.-- 

W---".'.-SW--=- 

4-m,-we--- + 

Iy ~edgmeyll; e r a n q x ~ ~ t  ~ D P C B  t L e ~  of the rgver dams t r s am 
-- .* 

,__.- _-._ r ; - r x r - v . - ~ b * * ~ ~ A m P E ~ ' - t  A ~ e . a  -.-&L-- - --*r-~ul*r-- --nCqmw--~---+~- _,,& *_ *,"* r*MI*~-B .-" **A-TC~ 
t:he &mas 

"--"I"-*-,UM .,,*-* ws * - -  i 
Rdais@.ver, moeb of the suspladied eadirnenes anad all bd loeds  from apstream wPPL j ;+$ 

Be tk-gpped 2.a the raservoire. ma cnaPtjined &Feces orn the r fv r  d o m s k r e a ~  

from the dams would k ~ g r a d a t l o n  ien Bone r iver  reaches i degradat%onr in I 
I 

other P ~ B C P ~ ~ E P  I A p r e i l a i ~ 8 ~  aBulsessment of eheee ejffecte =re ra;nde us%% \ 
a ~ ~ a . i l e b l e  data 

Tile daarnnel qgradat ior ,  and degradatian atudy covers th S~ueltnla River f so@ 

its eanf lnenee dtln Portage Creek to t b  S~unshine gage. Thie  river segment 

was divided into reaches -the laddie alld Lower reaches- for analysis. 

Bceaesslc sf the difference &a t b  Puttare of tb problem an8 data wai lab iP iey  

fan ebe two reaches, different rtudy approaches were uacd. 

The Ndd le  reach mns from the colllfluence a t h  Portage Creek to the? corr 

flaewce d % h  the Chalitaa Mver, me Lower geach ma@ fraa the e ~ ~ f u e n e e  

with ehe Chulitna Rjives to the SueshP~a. plage. SPhe U d d l e  reach was ftlrther 

divided fnto 12 subreaches, as ehom In Table 1 aad Exhibit 7. me su'w 

reaches were aelected such that, in general, a lnajor t r ibu ta ry  is located 

wear i t s  Gpetcresm end. M~lao, each subreach s~as sufficiently short such that 

$he avveage fPlow depth, velocity, a d  elow in the aubreash weald k r e p r t r  

saatative throughout tke entllre subreach, 

U v c r  bdbs b X o w  a d m  af Can degrade if ctb resemcir traps a h r g e  poreiosl 

of the 8iedLaeoenb ard refease? clear mter d i s k  &fs sapable cif fieMsng up bR?d 

laaterials. Under slaeh c~nditlorns, smeller wr;Eieles in the dverbed are 

picked ap a a ~  ts&nsyorle?d d~mst~eaen by r%ver flaw. Large pslrtielee, %low 

sver, -&1P rr?a~aina on t k b e  raves bed a d  wadual ly  f om an rnmoriq Irayes, 

whgch %%I$. s ~ o p  further degr~da t ion ,  



% E = k e  3hm < BegzadatLan coapu~atiou for  eerclh erabracreh r~as b s e d  on eaeswmptllon that 

bcdlcad inflow &c the subreaeh Fs cdlrrJLad %hrough and no depoeition occdrs. 

PJhetl these PB a t r t b u t a r y  entergag tRg subreach, i t s  Bedlaad i s  d a o  assumed 

210 be -fried through &though soanet dgpoeitiou of  tihe b d l a a d  ean k =pet -  

szd t~3der actmat conditions. 'heref ore, r b  computed degradadatlan represents 

e eowaesvsle%vr? astfmre. ..+- ya&IUC, ~ ~ 1 7 p - c . ;  + 5!r66td~ jk f ~ f ~ b . ~ :  - 
fj .l 

The larger ~ r t i e l a s  brought to the aaainstraites by a t r i b u t a r y  mag Be too 

large f o r  the %&instem go transport under post-project canditions. The 

:'rk@l%hood thar a part of eh@ t r i b u t a r y  bedload m y  wcunvul.ate near ibrs 

mouth was evaluated by eompariw the amamring p d ~ e  i n  th =inatem mder 

post project etzaditlL~nra a l t h  the size o f  b d  laatarllals near the t r i b u t a r y  

mouth, 

Projecb effects on ineedimene transport btr the Lower reach wils evaluated b ~ e d  

aaa a eedfmeat b1aace analysis. The hd lwad  discharge data at four ~traam 

gagfw etablonsl: thc filasitna River near Talkeetna rPah ac Smshine, tk 

GhuPg~na Blvas nsaP Talkeetaraka and the Talteetna Uvor near Talkeetma, were 

~ a e d  %n the smalysis. 

The dontingat dirteharge %s def irned aa tha! dinehatgg h f c h ,  if aPlowd to flaw 

ccancataatly, maid hwe ti- same ovlerd l  ehaaael shaping e f f e c t  as tfie na- 

&.assrl flustuating df seharges would (11, %he dorainant dlacharge ueed in coar 

plating c h a ~ ~ ~ e l  degslKtatPon or zaggradation i s  usw%Py eonsidered to be etcher 

ghg PPazkfeall diselgarge or  the mean anneraP flood, 

Yhe =an mwual Plaod %or Ehe Sasitna Blver at Gold Creak wag e ~ t f ~ t e d  go 

be 52,000 ef  s mdcr pre-project con&% tfona and 13,400 efe under ps@=proJect 

csndl8t;ions (5 ) ,  '$he wan aaaual. f l ~ o d  fog pxe-project co~ditlione, knereaeas 



8,2,2 Bad M&teaiaX 
- s - - - a * . w  

Bad mrex%aPe of the Susitma River eonsiet matlp-,afh+ ~ ~ ~ v e l  and cobble wZ&h 
-, - -.+-----. ...rmol*rur-- --"-w xrrr.m*r* *e- ----- *4aa ,-,*A &* ,a**%- x ~ ~ . $ . L o r r L o r r L o r r L o r r L o r r L o r r L o r r  LorrLorrir.ir.ir.ir.m a "* LS' 

i"*r4S*m - ~ ~ s a P v X ~ ~ ~ j t n r ~ l ~ W ~ d f i M M M M M h * ' e m a r ' n r r r  

a small pscentage of oax~d, Siaa d%otsibotioa of the k d  mtsr ig l~  have 
_ _ _  _ " I _-^ -a-----" -- - 7, , ,* ,,,. i, ><*U^L!.r<*.l' r ~ ; i u * * d A ~ - . w  * .,, t 

been analyzed by  brtra--Ebnsco, B&M, and ebe USGS . Barza-Eb~gco eolleeted 

oad analyzed 44 bed material emples from the =inratem and slde channel@ of 

tBae Sassitnla Blver, M these saaples! 40 are from the Middle reach. Samples 

Erwa rsrnder w ~ t e r  were collectad either v l rh  a pipe dredge 0% s h e i n c h  &a- 

meter %n th d d d l a  af the r t ~ @ $  9%: d t h  a. s l~ovel  assr the baka  *erefa ~ m t g r  

depth ms aboat 1 to 1.5 feet. Sarnplee from gravel krs  fn t b  %Itvex a d  

beems near %he herad of t b  sloughs were csafPeceed by a shovel, ma e i ~ , e  

rliseribsa~iats o f  all saraples were dste ned by sieving, 

The eamples collected by Barza-Ebasco froln under water are eonaidered repre- 

eeezatlive of b d  mogterial subject to transport. The mdian di eggs of the 

@amplee ecllated in tlne =inatream are generally larger than t b s e  of pfhe 

samples eollacted 6x2 ehe s i d e  charnels (Table 4 ) .  

nambar e t % a d  at 38 loeations i a  the Hddfc raaeh btween era@@ oactism 4 

and 59,  b s b  ~ ~ a m p l e s  webe taken Bear tlw? river banks. -@paring to t b  

s~mplas eolleebed from the channel, rOIg particle rsizea of bd mterial col- 

lected near &be bmb are geserallg larger, 

The USGS collaeted k d  mterlal aamoples: at two gagiw stat ions in the B d d l e  

reach: ehe Salpitna Rgver at Gold Creek and near Talkeegna, "fha saaapxepl 

were c~BPeceed by thg pPpe dredge af @ln-.inch Bia~eter. 



avaBlabls td2fle $.n 

number (PP %he samples the k d  wt-esial &te used ira rRa! degradation compmtaem 

sdon $$ere judiciou~ly selected from dl available b d ,  abaterial data. me 

s%ze d%@tr%botisiia assd f a r  each eabrgaeh Bs shown OQ Exhibit 8, Some a%ze 

iiisa:r?ll~iutLon are the aFrerslge of ~o or mre ~amplas. 

TBae 'addle reach ha6 19 major t r ibu ta r i e s .  T&e lazgest tr ibutaries are 

Portage Creek in Subreach 1 and the Indian Bgver in Subreach 3, d t h  a 

drainage? area of about 176 sq mi and &bout 82 sq mi, respectively. raeasl 

a~n-1  Ctood ie estimated to b 1680 cfs fo r  Portage Creek and 786 c fg  fo r  

Indl.an R b v e r  (51, R e  other tributaries have drajlnage araas ranging! froan 

24 ,q mi to 0,4 aq mi. The mean annual floods arc cstfllpated to rawe from 

"96 3:ts t i3  4 ePs ( 5 ) .  Table 5 Lia t s  drainage araaa, mi?= annual flloads an;3 

bed maeas&al e2zes sf the tribueaxfes, 

Sloughs are side channels fiJ?lich are not ~dydraulfcelly eolpllnected wieh the 

Susrgesa R2ver Plow until the bms at the upstream end of the slougke are 

~vertapped. A slough, h e n  a t e  b m a  is not werbopped, usually cetriate 

small flow (3 to 20 efs) from its drainage area or eeepaga. Major slaugb:he 

%a%cladlde SPoughe 22, 21, 20, 3 ,  and 8 (Exhibit 71, 

bgradatPan l%ulbted by gmoriq in each subreach was eamputed aging the 

psoceduras in in"Desim cf Small Damsm(l), %̂he a m o ~ i n g  prtic le  eize m e  

aeeiaated f o r  the pat-projact  d@a%asmt discharge by four rsaethods: cao- 

pe beat 'mtton ~elaerbtg, critical tr:~actiw@ ~ O P Q ~ ,  Keye rPe t e .~  and Huller 

la, gad the GcPaoklZtech f o m l a .  'Inhe average of t b  feur amoriw 

efzes  emputed 2s eeikea as the amorilag siee in the subreach, as Usred  i n  

Tabla 1, me %%ow veXocltyB depzh, Bed a%ope, channel ~Jidth, and roughess  



coefficient used were &here ob~ainad from a H;3rdirraulfc study nnade by Iksran- 

Ebix~eo (101, 'me pre-project awioriag sizsa d e o  were ccpaputed, us%= the 

px2e-pro~leeii Bodnaot dleeharges, sad are l i e t s d  ha Table I, f a r  eomparlrron. 

g h ~ a .  earnpate8 us%ng t b  edmoriag size azsl kct m~laterial s ize  distrsbution 

dcacribed earlier, me b d  =%aria1 d2stribahiom are summrfxed %a 

Tabla 1. by thei r  DlhB B50, sad Dgg sizes, hahieh, raspgctively, Lnre the ~Inea 

at ~ ~ h % e h  16, 50 and 90 pezcent (by weight) cr f  the bed arat;erllal partdeles are! 

f f-ner, 

Table 1 sho~rs teRa t tRe post-project amoring size rtlnges from 40 rana i n  sub- 

reach 1 %a 21 = i n  Spabreach 12. m e  eiee genera1l.p deereacles in dawnetrsaoo 

direstfan. The ee t imted  degradation rawes from gero to 0.3 f t. The de- 

ng hp,no bedload Pnf low, 

The t~aaspor t eb l e  s i t e  irndes p~,re?-project. conditlloas i a  considerably greater 

$bn Dgg o f  bed mterial for d l  Cributcrriea as sham in Table 1. n u s  met 

bedload iaf Paor from theae triblntardas are tramporred dome treann bjr btne 

=instem flaw. "Phis iarfrieetes that loqq-tem accunulatioa at eribrnary 

mouth Bg XpOe Pileelp to aceur under gre-project conditions. 

h r  maflar ar o d  of b d  weer%& at tie 
--m*i~l*~m***. 

amoath of  a t r fbu ta ry  dependig  *. +w~flai-b-wu -k~xe-t ikon hemore,) bcL4"&=*-- ;,. 
- . -,-*d**wew *&* ***yL'"L&*. ,..w 1*d11*i&UIWlfd#.-.t.P. 5k{ i t v ; ,  

1 '  * 
1) 

study b y  TriPIey ( 6 )  indicated Chat parricle siea cP t r ibu ta ry  hedload ad( 6yf.,il+"''i 

bed asterid m y  rsarean &a to lorvesing of the Srasitr~a RAver stwe wder ) 
I 

peest-praject ca~dPtione. mue, pr t  a g f  b d l a a d  carried clem by some t r lbu-  

irassdiately demsfreao? fro% fbe tsibutabp. Tni~ dl1 ter& to coarpeuaata the 



niltor degradagban diseuseed in the previous eeet%on, "Phe -tent sf  fur ther  

~ g g r a d r t % o n  sa~aot b estbaasged at thds Beage kcauae  of  nolrglvaflabilPty of 

dat:a, Bowever, f i e l d  ilnveet%gatbons k b q  mde by USGS (1983-86 program) on 

Elae IaadHraa Bfser gind P o ~ t a g e  Greek would psa~qide b t a  %a analyse. ~ g ~ ~ ~ d a t i a n  

or deg l~ad~ t ioa  probleas. 

Bed magerf.ial data f o r  eome of the txbbutar iea  I fs ted  In  Table 1 a r ~  not 

avea%%able. hsmasinp: tht  their b d  mterid are s g d l a r  EQ & b e e  of nearby 

t~fbaa%arlas, a e%mjllar concluaLon would be reached. 

Berriag a f &c%d reconnaf asatce i ~ .  Auguet , 1983, a sample of Bed ~aa$e~iaX %as  

tal~ew 0% the Brew of Slough 22. 'Kia sapjXg is ktellieved to k f a i r l y  r e p r e  

~asntativa? of k d  mterfd on m a t  of the Bern@. The 1)s~ af &his sample is 

smaller than E k e  sworing s i ze  eorsee pondlag te, pre-prej cca cnndi t tans 

(Table I). m e ,  mder t k  present condition, erosioniir freqagntly scclnr on 

k h e  bcms. F ie ld  reeonnaf ssanees -die dariflw high low f Z ~ o ~ s  indicate 

tha l  dcpositicn af fine sediment ( e l l t  and clap) ocewzs fa the sl.oughe dl=- 

i ~ g  I s w  flaws, ~~huihiclt is flushed sat duriw Ugh flow. 

cause the -in r iver ch&lggtae1 

would =mcome =are canffaed ad &ny ocma8ion.d bQgBer f law wauld gapiQ1 L& 

mow1ng k d l o a d  neat %he engrimce of sloughs, T h i s  q~uld tend to close ehe 
entsaaee t o  the aloughs a d  there or l l l  Pie lees frequent mnrer topping ~f the 

be?=@ by ghg -fastem flows to fl.rrsh out the f%ne sed&.nsent depceits %n the 

alowghs. 



@- s k i ~  &fee%: of the projec t  on e& river & l a w  rke Chuxbtns-%~@%baa River 

esuP%p~e~nc@ %m.s evaluated by accounting tot&!> aedbmemt l n f l o v  arnd autf low for  

f:be Lcower reach, 

8 3 1 Cross S a ~ g f  ons 

jp ,z a%bPte 9 and 10 ehaw $ieo typical  cross eectiolors (Sections 1 and 2,  &hibit 

7 )  of twe Suslgna River in the Lower reach, %xhibFte 11 a d  12 show the 

C X C B ~ R  ~ e ~ b i o n 8  o f  the Sunitoa Wver near Tmlkeetlza and Sua~hlne gages. 

ExZe%Bikt 13 shows Susitsa Mver eection st the upstreiam. fslee of %he SunsMae 

bridge sad Exhibite 14 and 15 show the croas sections af the Chulitrna River 

aikd T~xlkeetrna Mvcr at the ~ e d i a e n t  maeuriw statism. All of the croslt- 

ssstfoaas ;,ere surveyed amre than once d u r i q  the pried from 1980 to 1982 

except tl2ase shorn on EJrhdbib 13 which arere eurveycd i n  1971. The crass 

eeeslons Adiczlte a fairly large eaeslsenal %gradation st deg~adatgora, 

Exhibit 13 
-.. --_ys__--- 

apsing and emmr during t h  hfgh --------- --"----m.-*-s 

e'%o~r season, but deposition occurs i n n  the f a l l  durPng the Pow flow seaeon. 
- - --- -- --------.-- -*-----, *- '--wM---*maw--w2" 

oe?ech, However, r e s u l t s  of field reconnaieeances did not e b w  sag evidenee 

%sf %anrge loag-terw aggradatiora or degradation 3.2 ehe reach, 

~ @ 6 6 h  Caa 'k m ~ ~ & d  CQ b $33 
-~-e-u----%.~h---m -G----m-MgJ 

der p r rp ra jec t  conditions on a 
---wwwm 

w ~ ' ~ A ~ m * ~ \ l * X l ~ i r x  m,%< L., q,. q< "L i. *t * 6 *ur r c -<, lv * & '  

Xcsa~g-tern basis, 

Bodlaad discharges 8le3aea~cd by Che U86S at two e&at%oas on tke Solsiknch River 

near Talkeegns and at Sua~h3,ne a d  ae -0 egatbom aa h e  Chal iea~ aapd 

Talkectna Rdver~ i n e r ;  1981 a d  1982 were u ~ e d  in &Ads ~ t u d y ~  M d i % i ~ n &  k d - -  

laad discharge aeaeusemente c e t  fiRglpe duur s&a%Poaa hwe b e n  mdr: by the 



Thedload discharges fa r  the Susitnra River near Taj*kee$aa and as S~m~~hlme,  +,he 

Chalftaa River wear Talkeetoa, &ad eke Talkeetna Uver agar Talka?eta.~a are 

preaenaed %n Table8 6 through 9. mese wera ad a carrve? w s  

Efgecd AMividwlly to rke &fat& poinee for tbe Susfrna Bfver laear Talkee~rna 

[%xI~ibi t  161, t b  Talkeetna Rbver near Tallreetna (~xblbit 17)  and t b ~  S w e i t -  

aa U v e z  at Sunshine (&xhibit 183, *he data points for  Z& Cirulitoa River 

Bear Talkeeena fadieated ta a d e  scattcer (Exhibit 19) sad< f i t t%rg  of a euwe, 

to ~hesc  pornrte was considered inappropriate. 

T$2e Chu13,tna data 

during the p r i o d s  h e n  the sample@ e r e  taken. P t  wars aoeieed t h t  t b  

e a r l y  June flows bring heavy bedlaad which dccreaeee with ti= probably, 

beeaanar of decrease in sediment supply f r ~ a  upotream. A t  t b t  tBm p, even 

H-agglner flow, transport  reletivelp 1 m o ~ ~ e  of b%8loc9dW Elawever, abpappt 

increase i n  k d l o a d  was notieed 2n the aubseguelrr mathe bcauso sf s l ight  

Lacrease %a flows (wee Table 7). Wee this %%creme h a  occurrgd, 6k;;he 

eubseqraent higher f Paws Craw port  s-ller mount:. y fd ieale8  
. % --7- ..-.* "-- ---- 

--.me a & 
th&t the k d l a a d  t ransport  depemde upon avai1LabiLieg af mslter&aX i r n  a l d i t i a n  

lo provide same egtgmte o f  aaa-1 b d l a a d  t ~ a n s p c r t  , fbe Chu%%t~rx data *re 

graupe?d rgspectf veligr ear ghe mnthe sf June, July &ad August-Septenber &or 

dercivi.ralg: the bdloed-discharge ~a t i l ng  cuzsres. Thia ~ s v P d e d  &aae&se 

ecsltter sf rlre data fcz each gesfad askom oa Exkfbi% 119. 



i -  c Beeau~e of lfrnf ted a t ~ ~ r b e r  sf Bera points ,  a mil defined re3 a- 

::tcjnrihlp wgs anat dieeemable. AB tboret ical ly sueh ra reiatfowhdp %@ ps- 

~ b b l c ,   he &&%pi dl1 b zeanalgratrd &en s e s u l t ~  of 1983 and 1984 s ; a r  

pEbzg become av+lPatPia. 

Tbeoe curves were developed f o r  the Susitrna RAver agar Talkeetna and c r t  

Sunshine, Chulf b r a  River near Talkeetaaa a d  the Talkeetna River .sear 

Talkeekna b s r d  sn suppnded eedgszent saenplas taken in 1982 a d  &so in t b  

preceedlag ~ ~ F & D I B .  me cullreg are shorn an Esrhfbits 20 thraugh 23, 'he 

perbad of record also is srhom an each exhibit. 

8,3 ,& Particle Size  of Bedlead ---- 

Siaa  d % ~ & $ % b ~ t f t ) ~ @  of particles contained in each bedload ssarngle are cihowa 

B a  EabLes 6 t h r ~ a g h  9 fo r  the four stations. 

The@@ &&%a ~ F E  sad %C m s  no~bced t b t  the S u s f ~ a s  Mvar &ear 

Talkrertna and bbe Tbalkeeena Biver near Talkeeen:na earrg coarser l~~lteridl in 

June saapa~cd tc t b t  mrrlsd in J u l y  and August (Exhibit@ 24 and 2 6 ) .  '%ie 

88 probably due e@ iavailaBFlbtg of coarser 8lateriaI daring early flood 

@an and after b~eakup of lea. mirs d e s  can k seen fro= TabLee 6 and 8, 

~qbZ$Seh APidlicate lower bedlaad aschargee in JuPy a d  Augurat c a p a r e d  to rhsse 

Pa Jase lor  he wter ascharges. The saaples Ealsen ab t k  Talkeetna 

Bivsr  ear Talbeea~b and the Susitna klgvarer at Sunshine &a September af tez  

t b  f%saP. of Scgteaiber 15, 1982, dnlso indicate coarser mteridil. (Zxkfh* trr 24 

%ad 2 7 ) s  

&x?grage s ize  d2tacrLbutioa 0% $edPoad mterial for the ChulPcaa Wver g . z d  

Suakt.bk& mv8r &t $!I@ %unehine are @horn on Exhbbft~ 25 and 27, me Chalhtaa 

River doee B Q ~  @$GW large vaeriatfaa in b d l a a d  sizes fa r  d i f fe ren t  wonths. 

'B;Bpe QUS%B~B Waver a t  S~tnshine B ~ O V B  nearly the srslng characteristics ~ i 6  ft~r 

cho Su~igna Uver  and Talkee~na River near Talksetn~.,, 



P r ~ r t i c P r  s izes &so can h dfvided into rnree cagegories: Sand (O,@O64 mm to 

2.3 m Gravel. (2.0 mm to 64.0 m), az~d Gobble (64,0 mm to 256.0 m). 

iS.$eaagaz pzreentages af  sand, gravel,  and cobble b e a d  oa. all  h d l o a d  samplers 

1 i 

* '. -"--)' 

"3 Srzsl tna Uver near Talkeetna 78 $6 6 
I: --, t j - ~ k ~ - ~ c -  k ChuIStna River gear Talkeetna 41 58 I 

TaPkeeena Etver near Tafkeetna 75  23 2 
Sus%taa RLver at SunshLne 56 42 2 

Bizdbcnad f o r  the Sugitnsa River near Tbilkeetaa cont.~ins 78 prcclnt  of s a d ,  211. 

pe-ilea9 of gravel ar~d cotbke. Cbulitna bed-l.oc8d contains a lover frac- 

t f  0x1 (41 percent) of %and awJ a higher fract ion (59 percent) o f  gravel and 

csb32ee T%e Talkee<zna BBver b d l o a d  size dfatributfsn i s  ai~flas to that a$ 

Susitaa River near Talkeetna, - d t h  75 percent sand an8 25 percent gravel 

aad cobble, me Sfze dfstr$.but%on ad k d l o a d  fo r  tb Susftaa River at Sari- 

shlae Lez about 56 percent sand and 44 percent gravel and eolble. 

The sBge d%s"eibueisns sf b d  ~ ~ t e r f a l  at tBa four h d l o s d  gta t i sns  d s a  

have been analyzed by the UUSCS. The resul.tiw size dietr ibut ione are l i s t e d  

i a  Tables 10 213rough 23. me @ample@ wsre talcen at cLPfferenc verEirlals 

aeansbc &he ~ a a ~ p l i n g  rreeeion. 'Fhie ieveeqe prceeengages af sand, grl;lvc?l, and 

cobble f o r  each s t a t t o n  are as ~ ~ I % Q w B :  



Sand 

Sus%tna Wver near TaPkeetna 0 30 70 
Gi3ulitna River  near Talkeetna 26 64 10 
Tallg*eegn& Mver near TaPkaetwa 5 52 43  
Susigna River at Sunsb3-ne 5 66 29 

For tB~e m ~ e r  year 1982, the eatel  sedfmcnt inflow in the study reach ms 

taken as  he eem o f  ecptal. loads ~leasured cn the Susitna, Ghulieaa, arnd 

Tal1ceetna Rivers above their confluence , me to td se6iaent o ~ t f  law from 

the reach %zag taken rn %he laad measured at tk Susieaa Paver at S m ~ ~ h t n e ~  

The to ta l  load is the sum of  Bedload a d  euspnded sediaent df scharges. The 

anrnual bedloaads and gaspended eedLae.ne ascharge -re cmputed by the sedi- 

sent raging .- Plow duration curves roe9hod. 

The sedimernt raring Games for the four  gages are shown i n  Exhibits 116 

through 2 3 .  me 1982 flow durat ion curvyr?s =re developed from i~;eovisional 

dsj i ly  flow data obtained from the USGS 1 ;. Y the Susitna River at Sunshine, 

and the Talkeetns River near Tslkeetna, %a gessond f l ~ w  darat ion curves 

were develapcd fo r  the Chulitna River near Talkeetaa. Becarnoe no d a i l y  flov 

data &re available f o r  t k  Suektna B%ver near Talkeetwa, a f low dwratbon 

culrve f o r  elne Susiena Uver at Cold Creek gage was develaped. Far  each 

duration point, the disiehaege near Talkeetna  is glptilnated to be 103 pcreeat 

o f  the eaarespondilog diecharge at Gold Creek, b a e d  on the drcltnage area 

~atio. Exhibite 28 emel 29 show the dai ly  flow duraCion eurvea for 1982. 

' J s i ~  the b d l a a d  d%seharge rating -=me a d  the ecsreespondi~ flow durcatfoa 

eaasve, &he k d l o a d  &Ischarge f o r  the Srasitna River near Talkeetaa was corn- 

paged to b abo~st 43,480 tons f o r  1982. SLm%larly, she k d l o a d  dkscharges 

r the Chu%i%na =vex aEar Talkeaewa and Takkeezna 'Mver near Talkeetna 

were aPeuPated  ZQ k 1,229,OQO arrd 197,000 tans respectisely for 1482. *:%e 



:.:~,rras~p~~?-c?Sng suspended aediment digcharges are 2,  $18,01)0, 7,410,080 and 
,J  #>;i-k t - ,  

1,64$0,000 %.harnta, respectfvePy. m%lnucr, the ro@al eedilnent inflow to the Lower 

reach is about 13,P20,000 tans. 

mx". irae bedload dkacfbsrge f o r  the Slaeitna River at Sunshine was coaputed to Be 

423 ; 300 torna f o r  the same gear. 'The a u e ~ n d e d  sediment df*seha~.gc was 

13,330,000 t ~ a ~ ~  :rhis indicatetl that abaut 633,000 t o w  of t o t a l  sediment 

1 tqere calaeribuead from the reach Betweea the three upstream gages arpd the 

S~l~ashP~se gage. %his contrdbutiLan appears to k somehat higher pro6~1bLg 

beciaasse of same Lnaecuracy %a t k  wtllmtian BE mdiraent a seha~ges  at the 

~ gaging stations. 

~ Under posg-project condition@, the t o t a l  sediment discharge passing tlng 

eonflueace %r%ll not be s i ab f fcan t lg  less than that mder gre-project condi- 

t loras hecause %he Chulitns, and Talkeetna rivers, &ieh currently contribute 

a ~ J Q B  puie ion (about 79 percent) o f  t o t a l  Xotsd, vill not b af fected by 

the psajeet, Biowever, the t o t a l  sedgaent ascharge that can h ~ a r r i e d  b;y - - --Lp~~pe-p~--* - 3 - r - r n  *.*------ 

the  S u ~ P t a s  River reduced due ta the at%er&a&= 
* Q * l * l m - ^ r V I - - - - = ~ ~ n n - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -  

p$i.s- "p..r; e%on af flseds by the rwaanoira.  mis indieaces that %gradation i s  l ike-  
.- -,--#&----------m'- 

an.arac-"'.-%- . - U " - L M - % m * - M M  

ly co occur the conflruenee af the Sueitna Rives with Chuliena ard T a b  

I icee tna , 

Daily flora duraeioa curve@ f o r  post-proj ecg conditions ate not ye t  avail- 

~ able. "rtacrefare, ehe &feet  of  the lproJect on bedload discharge pssPfzg 

the Sunshbn@ gage was ealputed rd th  ehe aronthlg Elow duration curves pre- 

sent;ed in ~Ple Liceme AppIfcat8oa Exhfbie 8, Figure E.2, 962 for Basta%& 

dspe~a'Ciou (1  1). 'Lsne conapuZaCfon show that the man B ~ E U ~ I  nldlapad dPs- ' q i i . i  .. .-' -5harlge would k about 252,000 tons / ly~  and the l~uepezlded ~ e d l ~ e n %  discharge 

aexla: df %charge seapacity bs ccpzw Pdcrablg smller th $2 tbag mder we-projeck 
,..----- w " " " - , - " " . - -  " " - - - ." - - - - * -  - " ,.- 

condbeioas as ind ica ted  by ~12e, t o t d - %  load of 13,753,000 tons e~tfrnated f o r  



eager yea2 19820 a e ~ g ~ r e ~  long tern aggradaiticpn is l i k e l y  60 occur arsd 
---\ --_-- _ _ __-"____ __----- .. --.-a --.. ..-- - - "- ---- ---""-- *- ^ - - - - " -- ---- "- 

&he e g r ~ ~ d a t 8 0 n  will start at $be math sf ehe Chulf bna River ,  nhe even.tkgal 
I - - PI__"._ ---- -.- - - "--- ..------- -i -----.--------- ,. *- . - - -~-'-*.-"*""- A- *-- - -" 

taagnlgude of aggradatfon ean not be properly prediceed 6 3 a ~ A  the available 

Gata, but it. l~ l i k e l y  thab the a i . o t i n g  del ta  af ehm 6hul i tne  River  w i l l  

delta fomatfon ,  hawever, i s  unlikely to -use severe problem on fla%~s in 

Like Susbtna Mvar beause mch -re stablfi flows m3er p a t - p r o j e c t  c a d i -  

tPons ~ : i . * l l  eventual ly  develap a r ive r  channel &ich i s  b t t e r  def ln  

under preBent eondftions, ei 
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Average 
Storage bnaa l  
Gapraci ty Xnf low Capacieg 

'PP h:Lgiservsir 
---mm1(1- 

~ 3 . f  a% z Inflaw -vm 

Imtm p001 elevaton 2185 f ee t  &ov@ ragan Besl 

l eve l .  From Licenee &pl$cation, axhibit E, C h p t r r  2 ,  
page E-2-55 (11), 

- tl A, w x i m w  pool rlbavaltian 1455 feet abave meo~~ sea 
level. Prom Lleennte Application, Exhibit E, pear 2, 
pg,ge E-2-55 ( I I ) ,  

- 3/ C~averted fram average antnuax flow of  7990 cf s st Bataaa, as 
pahorn en License Applicatian, Exhibit E, peer 2, 
Table E.2.4 (11). 

- 4 /  &averted Skom @.Perage a?ramual f l a w  of 9080 efe ,  ~ f f  csharnm in 
Lierase Application, Exhibit E, Cnapber 2 ,  Tabla E.2.1 (11). 
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H O E S 8  

1. WNTiMU&$U% W A f  ER BUBL,!T*n* MONDTQR 
BMSTALLED. 

2. MTA ecy-a E ~ I Q H ( ~ U L - S E P  t 9 ~ t  AWD JUN-EP I~BZI 
3, THE E g . 9  EW BE FORE mCH STATBOH MAME l @ d  

W E  SA%E 13 US60 ON THE MAP 'Fa MARK YblE 
APBWOX t M&f E LOCATION OF THE STAT1BN8. 

/ - - - - = -  

USITMA RBIVEW NEAR OEM&! 
(B9r 3&Is!TMA RIVER WEAR ~oMWELPL 

[ v a  cn~vbwB 

(0 )  Su$rTNA R%Vf $4 BaBUR Dm11 CANWOY 

(E) WstTNA RlVER AT GOLO CREEK 

(61 SUSOTMA RlVER AP SedSlTNA STATfW 
we. .LYY%.A (n) uar;~faREM RsvER NEaa p p x s o ~  S RE 

[ I %  CH~LBTHA WEVER Nf AR "SPRL<En.LB% 

Qdj TAULETMA RIVER NEAR Fd-PgEE'BM 

{Kl  SWENTW R l W  N a R  SXWEMmA 

fb8s YEHTNA WVER SUSEM STATmM 
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