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1 .0 StJMMA&t

The concentrations and part icle sl%e distributioQs of suspended sedfae ne

were determined for natural condi t i ons at various l ocat ions on t he SU91tna

River based on the data collected by the United State. Geological Survey.

Unde r with-project conditions, the concentrations ve re estimated for reser­

voir releases and at Gold Creek and Sunshine .

It I s estimated that the average suspended sediment concentration of all

flow. entering lIatana Reservoir will be about 830 milligrams per litre

( mg/ l) . The reservoir will trap about 82 percent of the .ediment. Particle

.ize. of a bou t .004 10m and less will pas. through. The concentration in the

release. will vary from about 55 mgll in the winter to about 250 mgll in the

summer.

The estimated mean monthly suspended sediment concentrations at Gold Creek

and Sunshine are shown on Exhibits 12 and 13. Project operation would

increase the concentration during winter and decrease that during summer.

At Go l d Creek, November through ~rch concentrations would increase fran

about 5 to 60 mg/l. The increase at Sunshine also would be about the .ame.

The concentrations in the months of April and October also will increase

c ompar ed to those under natural condi tions (Exhibi t s 12 and 13). The

concentration. during May through September will decrease (EXhibits 12 and

13).

2.0 SCOPE or !BE STUDt

This is a second report by Harza-Ebaaco Susitna Joint Venture on the evalua­

tion of project effects on sediment transport in the Susitna River. The

fir.t report entitled "Reservoir and River Sedimentation (HE, April

19:34)1/ primarily addressed the sediment accumulation in the lIatana and

!! Indicates reference at the end of text.
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Devil Canyon r es e rvoi rs and potential aggradation and degradation in the

river reach between Devil Canyon and the conf l ue nc e of t he Susltna and

Chulitna rivers ( t he confluence) and near the confluence.

The scope of this study includes the analysis of suspended sediment concen­

trations under natural conditions and ch ange s 1n the conc e nt ra t i ons due to

project operation. The analys1s 1s made for the Susltua River at the Watana

site , Gold Creek and Sunshine stream gaging stations (see Exhibit 1 for the

locations) . The major casks are :

1. to define the characteristics of suspended sediment at selected

locations upstream of ~unshine stream gaging station (Suns h i ne

gage) ;

2. to define the characte ristics of suspended sediment entering

Watana Reservoir;

3. to estimate probable suspended sediment concentrations of water

released from the reservoir;

4. to evaluate effects on s uspended sediment concentrations 1n the

mainstem due to major tributaries entering the Susitna River above

Sunshine gage; and

5. to prOVide a comparison of monthly suspended sediment concentra­

tions at Gold Creek stream gaging station (Gold Creek gage) and at

Sunshine gage for natural and with-project conditions.
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3.0 SETTIRG

The Susitna River drain. an area of about 19,600 square miles ( 'I i 2) In t he

south central region of Alaska. The major tributarles lnclude t he Chulltna,

Talkeetna and Yentna rivers with drainage areas of about 2,650, 2, 040 and

6,200 mi 2 respectlvely.

The Sus ltna River originates In the West Fork, Susltna, East Fork. and

Maclaren gLacLe rs of the Alaska Range (Exh i bi t 1) and traverses a dlstance

of about 320 m11es to lts mouth at the Cook Inlet. The Chulitna River

orlginates In the gladers on the south slopes of Hount McKinley and joins

the Susitna River from the west near Talkeetna at river mile 9S (river miles

referenced from the Cook Inlet). The Talkeetna River originates in the

Talkeetna Mountains and joins the Susltna River frOID the east near Talkeetna

at rlver mile 97. The Yentna Rlver originates in the Alaska Range and

enters the Susltna River from the we,t at river ~11e 28.

The Sus1tna Hydroelectric Project will include !:Wo dams, Warana and Devll

Canyon, located at river miles lS4 and 152, respectively. The drainage

areas at the two sltes are about >,lSO and >,810 mi2, respe~tively.

SusHna streamflow 15 characterized by turbid hiSh flows

September and clear low flows frOID October through Aprll.

summer flows are caused by snowmelt , glacial melt and storm

4.0 SUSPEIIDED SEDDIERT

4.1 DATA SOURCES

frOID May throush

Hlgh spring and

rainfall.

Suspended sediment samples have been collected at a number of stream gaging

stations ln the Susitna River basin by the United Staus Geological Survey

(USGS) (USGS Water Resources Data) and R&H Consultants (R&H, 19S1). These

s""ples have been analyzed for total suspended sediment concentration l n
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mg/l. A number of samples abo have been analysed fo r particle dze dis­

tribution. Exhibit 1 shows the sampling stations fo r which the suspended

sedim.ent data are available. The number of samples collected at se Lece ed

stations during the period of record are given t n Table 1. R&H Consultants

collected about 10 samples at Cantwell and 8 samples at Gold Cr eek stream

gaging statlons durlng 1980 and 1981.

4 .2 CHARACTERISTICS OF SUSPENDED SEDIMENT

Sediment t s transported in suspension, as bed load rolling or sliding along

the bed and interchangeably l n suspension and as bed load. The nature of

movement depends on the particle size, shape and specific gravity in respect

to the associated velocity and turbulence. Under some conditions of high

velocity and turbulence ( hi gh flows in steep-gradient lIlOuntdn stresms)

cobbles (64 to 256 mm size) can be carried intermittently in suspension.

Conve r s e l y , silt slze particles (.004 to . 062 :om) may lIIOve as bed load in

low-gradient, low-velocity channels.

4.2.1 At Selected Locations

Suspended sediment is the sed i me nt that is transported outside of the bed

layer in suspension by the turbulent components of the f l ow. In the Susitna

River, fine material (silt and clays finer than 0.062 mm) and fine to medium

sand particles (sizes between 0.062 mm and up to 1.00 :om) have comlllOnly been

observed in suspension.

The fine material, also known as wash load, is derived from sheet erosion,

glacier IIlelt and bank erosion. The quantity of wash load being transported

depends upon its availability because for the observed range of flow the

Susitna River can transport much larger quantities of wash load than has

been measured. The sand particles are derived either from river bed eroslon

or from glacier IIlelt and other erosion processes. The maximum quantity of

sand being transported depends upon the magnitude of flow.
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Suspended sediment samples at the USGS stream gaging stat lons generally have

been collected durlng the ""nths of !lay through Oc t o be r Cr a b l e 1 ). A few

samples are available for some stations for the period from December through

April but no sample has been collected 1n November at any station.

Slnce the suspended sediment consists of wash load and sand particles, tts

concentratlon varies both with the availablity of wash load and the capacity

of flow to transport sand particles. Available data for Gold Creek and

Sunshine gages are plotted on Exhibits 2 and 3. respectively. to show the

variation of sediment concentration with water discharge. The :MxllDum.

~ln1mum and median concentrations measured at various stream gaging stations

are listed in Table 2. The maximum and minimum concentrations are not pro­

vided for the ""nths for which only one or two samples are available. The

median ~a lue s in such cases are also not given.

The size distributions of suspended sediment at various stations are given

ln Table 3. Size distributions are available for the samples collected

during the months of :-lay through October. A few samples collected during

the other months were not analysed for .ize distribution probably because of

insufficient sediment quantity. The smoothed size distribution curves based

on Table 3 are shown on Exhibit 4 through 11. The percentages of fine mate­

rial and sand particles at various locations taken from these exhibits are

given below.
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P!RCENnCES OF FI~ ~TERIAL A.'m SA.'lD
IN SUSPENDED SEDI~NT

Median
Station Fine !laterial Sand Dia.

« .0 62 1Il1ll) (> . 062 ::>1Il) ( ,, ::»

Susl tna R. Dr. Denali 52 48 .056
Susiena R. nr . CaDtwell 54 46 .049
Sus i t na R. a t Gold Creek 61 39 .038
':'us l t na R. nr . Talkeetna 70 30 .015

( above conf luence )
Chulitna R. ar. Talk.eetna 62 38 .024
Tal kee t na R. a r . Talkeetna 51 49 .060
Susitna R. at Sunshine 69 31 .01 4
Susitna R. at Susitna Station 61 39 .030

The above t abl e i ndica t es an i ncre8le in the percentages of fine Ill8terial

from Denali tD above t he confluence of the Susiena and Chulitna rivers.

Downs t re am. from the confluence, the trend 19 not clear primarily because of

sed iment cont r tbur Iens f r om the major tributaries and partly becauae of

l i mit ed number of s ampl es avai lable for Suaitna Ri ver at Suaitna.

A sufficient number of samples

c once nt ra t i on fo r eac h month.

are Dot ava ilabl e to precisely defi ne t he

Howeve r , by compa ring t he data fo r various

stat ions, some indicative value s of mart hly concentrations f o r the Susltna

River at Cold Cre ek and at Sunshine were estbnated and are shown on Exhibits

12 and 13 , respectively . The values indi ca t ed on the exhibits are not re­

lated to specific discharges and ap pr oxima t ely represent the median valae s

from t he range of obaerved concentrations under natural f l ow conditions.

4.2.2 Suapended Sediment Entering Watana Reaervoir

The characteristics of the suspended sediment entering Watana Reservoir are

beat repreaented by thoae meaaured at t he Cantwell station. This indicates

that, on t he average, the suspended sediment conce nt ra t l ons va ry approxi­

mately between 2 to 20 mg/l from November through April and between 80 to

1 ,000 mg/l from May t hrough October . The average size distribution based on
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the . ampl e. collected from May through October 1••hown on Exhlbit 5. Thl.

indicates that about 18 percent of the .ediment 19 1e.. t han . 004 mm ( clay

.i%e.), about 36 percent 1. becween .004 and .062 (.11t .1%e.) and about 46

percent 19 larger than .062 mm (..nd .1%ea). The average annual otreamflow

at lIatana 1. about 8 ,000 cubic feet per second ( cf s) (HE, J a nua ry 1984) .

The suspended se diment lnflow 19 esUm.. ted to be about 6,530,000 ton. per

yea r ( t on/yr ) (BE, Aprll 1984) . Th19 gives an ave r age concentra tlon of

about 830 mgll fo r the flow enterlng the re.ervoir. The winter concentra­

tion may be about 0 to 10 mgll (Table 2).

4.3 EFFECTS OF ICE COVER ON SEDIMENT TRANSPORT

A study lllade by 11.11. Sayre and G.B. Song (Sayre, 1979 ) t" evaluate t he

effect. of lee-cover on alluvial channel flow and .ediment transport

processes indica tes that lee causes a number of changes in alluvial channel

flow. by approximately doubling the wetted perimeter and thereby producing a

redi.trlbution of the boundary and internal .hear .tre••e.. The total depth

of flow ln the channel with a given uni t di.charge and .lope i •• ignificant­

ly increa.ed (about 20 to 30 percent for a .mooth cover and from 30 to 80

percent for rough cover, relaUve to the depth for a free surface condi­

tion). Due mainly to the lower velodUes , sediment discharge 19 signifi­

cantly reduced.

The above concl usions are applicable to the Susitna River for the period

between early November and mid-May when an lee cover is generally present.

4.4 SEDIMENT TRANSPORT DURING FREEZE-UP

Field obaervations on the Susitna River show that freeze-up generally begina

ln October and lllay continue until break-up. The beginning of frazil ice ( a

spongy or slushy accumulaUon of lee crystals which form in supercooled

water that is too turbulent to perllit coagulaUon of th., crystal. into sheat

ice) i. marked by a rapid reductlon ln suspended .ediment concentration. Ao

-7-



the process con t Lnue s , t he r iver becooes cle a r within a day o r two. The

contributions of fine sed t ..ent from t he erosion pr oc ess and f r om gladal

f l our are stopped due to frozen ground and the eli..inat ion of gl ac i e r ~ lt.

The r i ve r remains practically clear until breakup.

The frazil c ry s t ab often flocculate i nt o larger clusters having a porosity

of about nO percent. Since water can per.Deate through these clusters , they

filter ou t the sedi..ent particles which remain entrapped in the ice. During

breakup, a significant quant i ry of sedi..eat , mostly sil t and clay, ls

observed to be :aixed with ice. The sediment 1s concentrated at places

rather than distributed over the whole mass.

Anchor lce, similar to slush l ce but adhering temporarily to t he river bot­

tOIl, also has been observed to be mixed with sedi..ent. The anchor lce prob­

ably catches sedi..ent :lOving as bed load as well as suspended load, The

anchor lce ls generally formed at nl gh t and released during the day and then

drlfts dOVDstrea...

4 .5 PROJECT EFFECT

4 .5 .1 Suspended Sedi..ents Concentrations at Watana Reservoir Outlet

Peratrovich, No t t i ngham and Drage, Inc. ; ( PND) , ( PND , 1982) made analysis of

turbidity leveb in Wauna Reservoir using a computer model DEPOSI TS. The

..ajor conclusions made by PND that are pertinent to this study are given

below,

1. It le likely that sedi..ent particles of about .004 .... and less

will remain ln suspension;

2 . Maxi..um turbidity levels at the outlet will be on the order of 50

NTU's . which corresponds to a sedi..ent concentration of 200 to 400

O1g/1;

-8-



3. Minimum t ur bid ity l e ve l wi ll be in t he o rde r of 10 STU ' s whi ch

cor r e s po nds t o a sediment concentration o f 30 to 70 mg/l;

4 . Tur bi d i ty l eve ls at the reservoir outlet during each IIIOnth a ppear

to be primarily dependent upo n the travel time for sediment s l ug s

delivered to the reservoir during previous summers to reach t he

reservoir outlet; and

5 . In spite of some limitat ions, the data gathered from outside

s eue ces support the conclusion that '.tlatana reservoir turbidi ty

l e vel wil l be in the range of 10-50 NTU's.

Barza-Ebasco plana to s t ud y t he suspended sediment in lIatana reservoir and

in the ou t fl ow from the reservoir. The purpose of the study will be to

confirm or refine t h e a nal ys is !Dade by PND. The dynamic reservoir slllula­

tion IIIOdel DYRESM ( I mbe rge r and Patterson , 1981) , currently being uaed for

the reservoir temperature a nd ice study , will be enhanced to include a sub­

routine to simulate quan t ita t i v e l y the vertical distribution of suspended

sediments In the reservoir and the suspended sediment concentration 1n the

outflow on a daily basis. The model will conaider the sediment mixing due

to meteorological forcing, turbulence, density cur rent s and externally

specified vertical settling velocit ies. The effect of the i ce cove r on the

suspended sediment concentration also will be cona idered. Compa r ed t o

DYRESK, the DEPOSITS model used IIIO n t hl y i nflow data and thus, waa not

responsive to rapid ly changing sediment inflows dur ing floods. The effects

of ecratlflcatlou, density currents and ice cover also were not considered .

PND 's analyses show that sediment particles of about .004 mm and less will

remain in suspetulion and pa .. through the reservoir . Us i ng the size dis­

t r i bu tion curve shown on Exhibit 5, about 18 percent of the sediment is

finer than .004 mA. Therefore, it can be expected that about 18 percent of

the inflowing sediment will pass through the reservoir.
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The turbidity level at the out let i t ettimated to be about l O to 50 rrrU' t by

PHD. [n terms of sus pe nded sediment . PHD estimated the concentrat ion to be

about 55 to 250 mg/l. However, recent ttudiet by Harza-Ebatco i ndi ca t e t hat

t he relationship between sua pended sediment concentration and turb id ity used

by PHD i t not valid for glacial out f l ow. Data are being collected fraa tho<

Sus itn.a River and several south centra l Al.asu glacial lakes to revise t hi s

re lationsh.ip. the results and conc lus ions made in Chis study v ii L be

rev ised when the ref ined estimates of reservoir release suspended sediments

bec~e ava i lab le.

In the absence of any better infom.tion on relervoir turbidity and

sUlpended sediment concentration. the PND result. are used in this study.

Therefore. it is assumed thAt the operation of Watana relervaie would

i ncre as e tne sus pended sediment conceat ration in winter frau. about 5 to

about 55 mgll. The tUllllDer concent ration would be signi ficant ly reduced.

The extents of reductions would vary fr~ month to month.

4.5.2 River Temperatures

The extent of formation of ice cover on the Susitna River downstream freD.

the reservoirs will depend upon the reservoir outflow t~peratures and their

effect on river temperatures. Because the fomation of ice cover affects

~ he sediment transport a8 discussed under sub-section 4.3, an evaluation of

with-project river t~per.ture. vas ~ade based on the on-going studies.

Har%a-Ebas~o i s conducting a temperature and ice study for Wataaa and Devil

Canyon reservoirs and • river i ce s t udy between Devi l Canyon and the

ChulitnA confluence. The preL iminary study results indicate that the

outflow t_peraturu at Watana will be about l O to 3°C higher than thou

under natural conditions both for an average and an extreme vinter. The

Arctic Environmental Information and Data Center (AEIDC), AlaakA, it

conducting a river temperature study to i nve . t i ga t e with-project tempera­

ture. at varioua Locations in the reach below Watao.a and Devi l Canyon. The
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fina l re.ults of t his .tudy are not ye t availa ble. Rowe ver , the pr e l imina ry

reoulu ( s ee Exhibits 14 through 31 ) i ndicate t hat betwee n 15 and 30 miles

of the d ve r downstrelllll f r Oll Devil Ca nyon would be lee free dur i ng t he

winter period depending on wi nter weather co nd i t i ons when De vil Ca nyo n a nd

Wa t ana a re ope rat i ng . tli t h Wa t ana operat ion only, t he lee cove r wil l be

between 10 and 25 miles downstream of Devil Ca nyo n . Frazil and anchor l e e

f o rsa t l on may occur upstream of the ice cover where the river temperature 15

above O·c_

4 .5 .3 Suspended Sediment Con cen t r a t i on between Watana and the Con f l ue nc e

The sus pended .ediment conce n t r a t i on i n thi. reach will be c on t r o l l ed by the

c once nt r at i on in t he reservoir releases ( a bou t 55 to 2 50 mg/ l ) and aay sedi­

ment con t r i but i on from the reach. Dur i ng summer flood periods, the concen­

tration will be somewhat hi gher than 250 mgll because of i nt e rve ni ng flova

but much le98 than those observed under natural condi t i ons .

Simulation of river temperature. for various winter .eenarios (Exhibits 14

through 31) lndieate approl<1mate locations of ice front for natural and

with-project conditione. The 197 1- 72 , 76-77, 81-82 and 82-83 winter climate

data used in the .imulation represent. cold wi nter preceded by wet summer,

ve ry warm winter preceded by dry Sumlll'or, av erage wi nter preceded by wet

summer and warm. wiater preceded by average summer, respect ively_ The

f o rma t i o n of f r ad l ice or ancho r l e e wi ll oc cu r i n t he reach immediately

u ps t re~ of the ice front whUe further up strelllll t hese act ivities will be

pr~etieally eliminated because of above f reez ing temperatures of reservoir

relea.el.

The suapended .edillent concentration in the r each above the ice front will

be nearly the same as in the releases. Any reduction caused by frazil and

anchor i c e will be compensated by sand particles picked up from the river

bed becau.e of higher winter flov. The formation of ice in the reach

between the i c e front and the confluence wi ll reduce the sedillent traneport
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capacity of the river and some sediment could be trapped by ice. !Iowever,

the reducdon in the concentration will be r ·.dtively .....11. The approxi­

mate monthly distributions of suspended sediment concentratioos for wittt­

projects conditions are shown on Exhibit 12.

4.5.4 Suspended Sediment Concentration between the Confluence and Sunshine

In this reach two major tributaries, the Chul1 tna and the Talkeetna rive rs

join the Sulitna River. Thess rivers carry little sediment during winter

(Table 2 ) . The increased winter flow will pick up sand particles from river

bed. '1owever, some of the sedi..ent will be trapped by the ice and net

, _ · ~e..e in sediment concentrations will be insignificant. The concentr....

tion dur i ng winter will, therefore, be controlled by the concentration in

the Susltna River above the confluence. Durlq summer months, low concen­

tration in the Suaitna above the confluence will reduce the concentration at

Sunshine compared to the natural condidona . The monthly concentradons

were estimated at Sunshine gage based on monthly suspended sediment concen­

trations and discharges ob3erved on the Chulitna and Talkeetna rivers, with­

project monthly discharges and concentrations on the Susitna River above the

confluence and flov contributions from the intervening area. The monthly

discharges used for the Sulitna River were those for wittt-project and

scenario ' C' of License Appl1cadon. The monthly discharges for the

Chulitna and Talkeetna rivers were for the water years from 1950 through

1981 computed by ACRES (ACRES, 1982).

Exhibit 13 show the approximate increaae or decrease in

meat concentratlona during various months at Sunshine.

estimate changes in turbidity levels.

-12-

the suspended sedi­

This can be used to



UlUDCIS

Acres American Incorporated, 1982 : Feasib1l1ty Report, Volume 4, Appendh
A, ijydrologic Stud ies, Final Dr af t , Susitna Rydroelectric Project, prepared
for Alaska Power Authority, also subsequent updates.

Ra rza- Ebasco Susltna Joint Vent ur e , Susltns Hydroelectric Project, ,\prU
1984 : Reservoir and River Sedimentation, Flnal Report, Document No. 475.
prepared for Alaska Power Authority.

Rarza-Ebasco Suslcna Joint Ve ntur e , Susltna Hydroelectric Project. Janua ry
1984: Susltna River at lIatans and Devll Canyon, Streamflow Ti:Ile Series,
Draft Report, Document No. 460, prepared for Alaska Power Authority.

I!lberger, J., and J . r:. Patterson, 1981: A Dyn8lllic Reservoir Si..ulation
Model. OYRESH: 5, Tranaport Models for Inland and Coastal lIaters, Chaptar
9, Academic Press.

Peratrovich, Nottingh8lll and Drage, Inc.; November 1982: Susltna Reservoir
Sedimentation and lIater Cl ar i t y Study, prepared for Acres American Inc,

R&H Consultanto, Suoitna Rydroelectric
Report, prepared for Acres ~erlcant

Authority.

Project, 1981:
Incorpo rated

lIater Quallty Annual
for the Alaska Power

Sayre, 11.11; and G.B. Song, February 1979: Effecto of Ice Covers on Alluvial
Channel Flow and Sediment Transport Proceoseo, prepared for U.S. Geological
Survey, IIRa Report No. 218, Iowa Institute of Hydraullc Reoearch, The
University of Iowa, Iowa City, Iowa.

U.S. Geological Survey: lIater Resources Data for Alaska, lIater Resources
Division, Anchorage, Alaska, published annually by water year .



Table 1

SUSPENDED SED1HE~r SAMPLES
COLLECTED AT USGS STREAK GAGING STATIONS

Months
J FHA H J J A S o N D

Stream Gaging Stationa Period No. of Sample.

Susltna River Dr. Denal 1961-62; 1964-66
1968; 1974-75;
1977 ; 1979-82 - - 1 1 7 8 12 9 8 3 - -

Susltna River Dr. Cantwell 1962-72;
1980-82 I - 1 - 3 11 14 9 12 3

Su.itna River at Gold Creek 1962; 1974-82 3 1 4 - 9 7 9 9 8 5 - -
Su.itna River nr. Talkeetn. 1982 - - - - - 5 4 5 I
Chulitna River nr. Talkeetna 1967-72,

1980-82 I 1 4 2 4 10 10 8 9 2

Talkeetna River Dr. Talkeetna 1966-82 8 I 7 7 12 13 16 23 12 7 - -
Susltna River at Sunshine 1971; 1977;

1981-82 - - 2 - I 7 7 8 3 1

Susltna River at Susitna 1975-61 2 - 3 2 1 4 6 4 1 2 - 2
Station



Table 2

SUSPENDED SEDIMENT CONCENTRATIONS

Months

Station Jan Feb Har Apr Hay Jun Jul AUK ~ Oct Nov Dec

Susltna R. nr. Denali
Hax. - - - - 1190 1600 2770 5690 3600 1400
Hin. - - - - 102 302 886 350 124 85
Hed l an - - - - 570 840 1J50 890 293 104

SU81 t na R. nr. Cantwell
Hax . - - - - 726 1860 2790 1040 770 140
Hin. - - - - lJ2 172 632 380 34 6
Hed lan - - - - 661 417 1090 755 lJ8 84

SU8 1tna R. at Gold Creek
Max. 8 - 3 - 1110 1400 lJO 938 812 22
Mi n. <I - I - 65 151 100 158 23 7
Med ian 2 - 2 - 498 574 394 420 68 10

Susltna R. nr . Talkeetna
Max . - - - - - 769 768 341
Hln. - - - - - 181 145 219
Median - - - - - 438 422 285

Chulitna R. nr. Talkeetna
Max. - - 21 - 1040 1600 2200 1260 1680
Hin. - - 4 - 500 90 717 694 129
Median - - 12 - 675 820 1165 817 396

Talkee t na R. nr. Talkeetna
Max. 15 - 11 48 503 lJ40 1160 3530 310 29
Min. 2 - 1 2 21 171 90 38 lJ 8
Medlan 8 - 3 8 123 309 359 466 80 16

Susltna R. at Sunshine
Max. - - - - - 1630 1430 3510
Hln. - - - - - 360 503 424
Medlan - - - - - 702 71) 715 1

SU81tna R. at Susltna Station
Hax . - - 5 - 572 918 1490 1490
Mi n. - - 3 - 378 326 561 483
Med i an - - 3 - 417 503 852 943



Table 3

PARTICLE SlZE DISTRIBUT10N OF SUSPENDED SED1HENT

No. Particle Size (ma)
Strea. Caging of 11 . 002 .004 .008 .016 .on .062 .12~ .2~0 .soo 1.000

Station Sa.!!!?le - - - - ---percent Flner Tti&i\lI

Suaitna River 34 12 16 23 II 41 ~3 64 81 96 100
nr , Denali

SU8itna River 27 12 18 2~ }} 43 ~4 67 86 97 100
nr , Cantwell

Sualtna River 24 15 19 27 35 47 61 7S 86 98 100
at Cold Creek

SU8ltna River 13 29 3~ ~3 72 79 90 100
nr. Talkeetna

Chulitna River 36 21 31 37 46 ~~ 62 72 8~ 99 100
nr. Talkeetna

Talkeetna River 16 9 16 22 31 41 ~3 6~ 8~ 99 100
nr. Talkeetna

Suaitna River 17 22 }} 43 ~3 62 67 79 90 100
at Sunahine

SU8ltna River 9 16 23 }} 43 ~2 60 82 94 100
at SU8itoa Station

!! Sa.ple8 for which full range of 8ize di8tributions were analyzed .

y The percdntages given are the median values from a range of obe rved per centages f or various sl~e8 .



-'.
.
"

-.
.­

,

"-.(J"';~0Y'
.

,
\

.
,-

lO'
..•

•
.

...-
-;;--....

.......?;--

ft..~

,'
i

»
,

,­..

.'

.-
o;-V

..,

'.
c

......-
f

\,
.....

!,
~
~

,
.

..-
w"

--...

:

~

•
<•~

,

~
~\.

~

~

,
f"

..
~

,
~

;
_"0

'(
{

.
~

~

,
"

.:
-,

IIi
•

,J
I •

-- ,"
."

..'

\-
/

.•
~

~
-
_-,--

~
....-

--
-.

Lt::;-.@
'.

-~
-

_
_

'-"""I
.

'"
.~-t-

.---
.:,

~-
,----::"

-: ,.,

.-

-

,..;.

<
,.
~

.

.------

-. -_
..

..-
'--

.~
--~

~
-
".

.
'

.I.-\\.\\
.......;.,cJ

\r!

c

".~
;



SOl»'01

S.;I;)·il':!?t'r?'H~:;/(7CtE'~VJVI

-----..,.--

•
•..

•

••

...._.-

._------.......y­

•

•

..------n;-"Z51i'l1l.vJiO;;n~d-

------3=f91'1r~-
J<IIJi'V•.

~
01

~xZ
"-
"C\

~':.
....

~.1.\
"--;

~

'"'"' ,GIl
~t

~
"-



'"\
'I

3 ~
10 ~

'"
~,
"

.. • I'#.~

... JUNL

><. J~JL-

p;£,e"aA..a£. -e£<:."RD : 11 71. 1 ~ 7 ~ "flU-St. .

..
•

...- --~ -

..

It:' 3
10

WATER . .J)/$CH~RGE VS

WATER o/scsseae , css
10'"



•

,
~

l-_
>

~

~i
-
-
~

I-
~

...

.-

-,.
~

~.,

-
--

-
-
-
~

..--

Q
."':

T
!

-
0

:.
.

'"

~
-----

-
-

r---
-.

-
"
'

~F
'

'::-'L
7::.-

;.-,,­
.0-:-i:.,----

-
,

:--,

---

-
.--

-
-

-
-

-
-

-
-

~
_
.
-

-
--

.-
-

-
~
-

----
-
-

~

---
---==.--=---

..--
=--..=

-=-==-.

_
:....~

-

_
.

=
=

i:-

••
-,

'
-

_
~

-=
=

":'.--E
..L

-

..".._
....=-=---......:

?
-.:......-

-
-
_

.

----
._-

-:-
:......:....:...._

-
-

----
-

-
-

-

-.
T

-
-

.,,-.:--'"<
-=

--
~

-
-

, '-
-

, '-s, •1
•

_
_

•-
'

·,>•;
;

·. NN'"'" ..



·,,

'
jI·
I

•
•

-
-

j

.......-
---

..
;

t'--
.

.-..-,-
;

.
.

!1
.

9
t

•

.->« ::,L.

]~~!rn,'·T·
;:

.

-,

-
-~
.

it-.

..-1

·
.

iF
-::"r;

7-:-;1£';-'::-g
-:

-
~

-
'
-
-

-

'- -- -
:?:

~
j

~
•

I
r

"
;\;

,
'.

~
~ ..

,
,

,,
,

-
,

.
,

<
,

·
,

.
,

,
s...

,
,;

-;
,

"""'-i.
~

cB:-
,

·
·

,
·

,
r

~
-

-
.-

"
-

-
-

.
-

.
- ..

-
.

-
~

s
;'T:C:.

·
·

-
"'-=

,.
:-

-
·

..
.

·
·

.·_
4

~
~

_
.

--
-

·
.
~

.
.

..
..

·
...

·
.

.
-

.
;'"

-'-
':
-
-
-
-

-
-

..
· -

_._
.

-
-

-
.

.
-

-
-

-
.

- _.
,

.
-...-

..
"
l

·
·

.
..

.
·

..
..

.
.

·
.

.
..·

..
·

'.
·

._.+
.

..
,

"
,-

-...:·
"

·
..

·
.-

·
..

,
-,

.
.

.
=

?
·

'.
.

,
.

'..
.

. ,
,

..
,

r
~

,
,

'.
,

,
..

··
,

..
.

.
,

.
·

,
·

,..:",C
-

z
, ,

,
-;-

- ,
,
~;

·~·:
=
~

i
.

.
,

.
,

,--
.

...".---
.,.---

'
-
-

-
'
-
-

----:-
-
-
-
-
:-

-
-

-
-

-
-

---
""'-

~;
u

•• ;•••

N
L

-N..,
,

..,•

•••



j

-----:

-,'--

J;..
:

~

"
.

,
,

,
'!..

,
~:-=

ci
-

,
..

,
~

.....
,

r-
~

;<
;.

,
,,

"'-
,

-
,-

,
~

....
-

,
..

-
~

-
:

.-
~

~
:

.
:

--
-

.
.

.-
:to

..
----

.
~

-
-

-
---

--
..

--
--

_.
-

-
-

-
-

-
-

------
----

-
-.-.:-

~
:-.=.--:;

.
.-

IJl

-
.

=I
.

c
,-::
~
:
:

-
.

-

c
---

-
-

'-J
.

--.. ,""
'.-

..
,

,
.

'.......
.

-
-:;

-

-
,

,
..

-
:

-
,

=1)
-

IJI:~
<

:
"

"
--

•
-

•s
,..•

N
l.

_

-N'"
,.-

'" .,

--,..•

,
-

,;..;j1

-I-II

__
:-1

\
\

-ik-'\

,

---
--

-t-

-. -,
,

.
j

.,

--
-
-

-.
---1-----

-
r--

-
-
.-.

-
-

_
.

-
-

-
-

_.._-
-
~

.
.

.....-
_

._.----....--
--

-
.

-
-
-
-

-
-
-
-
~

-
-

_
.-_.

.
"_

,_"
.

.
.

_
.L

..-_
_

..
_

.

•

~
-

.
.....

e;-
..

;;.
...n

'" ...
a

~
-
-

-

1

.
I

..,



\
;;;

A.:
.

;»

...
,--

-
.-

~ -
-

-
---

.

-
_

!:.:

.
"-=...-'

'----

,
i

I
i

r~
.

,

,

,
,

~

,
N

,
N'"

2
_

_
_

"
'"

-
.,.

~...

'.

:
\.

.
.'....

,S
<

__t:=-=-==--=--
-
-

---_._
-

_.

-
t

-
---_

.-
~

-
-

--
-
-
-

--";-.-=-===-=-=--::=
.------

-

~
_

.=
t
=
-

-
-

-_._-
-

-
_

1
_

•.

~
.

.-
-

--
--_.---

r:-"
,.

•, ••
•,.

'--

1'+':
.

.
.

a=
-

_.
tl­

f'iir
'

•
"

.
.

:
~

.
......
."

.
<:I



~
.

......:
'of"

:
\1._.

~
.

\

'"
,

,
,

10-
,

'i
:::>

'll!
,

.
,

,
,

..--
~

,
,

.•.
<

,
l:t

·
,

,
;'I

,
,

'"
,

,
w

.

"
,

,
-

I
I
J
~

-
.

-::
~

~
. -

._
.

-
,-

~
~
~

"
:

..--
.

_.
I

.
=

j
-

.
:

,,-,
.

'"
51

",,:
..

.
-

-
· -

.-
-

...
--

-
.

.
--

-_
.__

.--
--

.._+
~
~

.-
--

-
..

"-
.

..
.

,,.
.

-
~
-

--
-

,
-

- .
.

-,
,

.
-------

-
'!

.
-ril

i
I..

F:
.

.!
r!

•
--.

~?
4

-
-

--
-

,,---

r
r

\
;.

,
.

.
f

.
•

5
-·
\

....:........:~
-
-
-
-
-
-

---'-~

-
-
-
-
-
-
-
-
-
-
-

-
'
-
-
~

:..r::.:.:.--=-.:.-
_::-::--.-

'---
-.

-
'

.
-
-
-

I

t-g
i, ,

-------
-

---

f
-

:
.

-

!
.

.__.._.-
-
-

-

i
.--

.

-
-

:
r

<
ll.

_
••_

.
~

.

~
:

.
-

-.,..-
-

-
--

.
-.

.
...

S
Z

n
L

IZ
7

'.L
tr:zfT

Z
1

Yr.rv
rN

Z
~
~

~
a
t
:
i
<
f

'



V
}

E
X

;-llB
I

T1

'.
~."\

-
·

.
;\

"'s
.~

'sj.'

.
.

-
--

----
-

--
---

!
.

-

:
..

v
•

n
'

~

,
.

,
...

,
,

•
•

"
,

.
,.

,
-

,
•

,
<

;
•

•
),

~
•

,
~

..
-

:
.

~
~

"
-"""-, .

.
.

.
<

--
.

-
...
~,
~

:-,:
.

.
-

.
.

~
_
.

-
.
-

..
-

I;
.

.
.

.
·

.

~
:-.-

.
~

~
. ~

..
·

..
·

-
--

·
-

.-
. _._

-
-

.
... _.._--- --

..
'J

a:::::::-:
-

·
"l

..
.

·
.

.
· -=-..

~
,

,
.

,
-

,
..

."
-,.

.•
,

_.
·

•
. ,

..
· -

• • I
.

I
.

.

•

N-N'"'" .,.

't...
.

~
j

.,;i
:

=::
;,%

'
c

-

3
~

I
:r
<

~:l:
J

_
••

f-.•

'--~
:.

::···-:b
.

.-=
-.....-.-.-

-
.

.
--:--:::-:--

.,-~
-
~
=
=
-
:
:---:--.

:.:
:-
~

-=
.

.
==:::;::::=::-_

.
.

.-.
_.

_
.

.
-

:-
:

::
~

-
-
-
_

.~.-_
._._-_

.
._-­

-----'---
---

--
---

-
--_..

..---

~
r:·~~ir

:'0
I'·

I;.
:L~

"\

t-1
_

.

J
-

--~
.

!:I;.
-

-
"S

-

·,
--

:.-:-~,
---

j:
j

-_.
~

...



J
_

•
•
•

•
~
_

.__
.

,..--

i
.

..

t..:

L
;

.

~

L
~

-
'-
-
-
-
-
-
l

~
~
t

=
'.

.

'-
:

':'
-.=

..

--f,'.-

f...

.
,

;
o

.~

--
..

"

-
.
.

.
~

:...-

--
.--

-

;-
..::

';'..-
--;
,

-
-

-
-
'-

-
----

-:0
_

•
•

•
-

•
t.

_

,-
-

-
_

.
_

.~
-....

';
.::

...r
:

:·

!-:::.:
..,

.
.

t --:-

,

I
.

l
.

•~;;;C,.-
,

-
<

..;
;

N-N<D
<D...

,-<
-'f--}

--,-,

~
­:

~

.,...
...:.::j

It:j
P

t](:
b

~.3
t

•
•

_
,-

:
c
"
'
~

G'.-'::.,.-
,

"
-

-
a.':;;

:_::...-:-

L-
~f

;.
j-

-

-
-

~
-

-
-

~
-

-
-



,..
l

.
.

s
,t
_

_

•I
-

E
>

tH
/J"?

"T
"

/1
.

.
,

~
.

0
·

,
;

,-
;-.i

"
"

,
.

-;..:
.-

,
,

•
,

,
,

,
i

-
r

-
...

L
=

·
.

-
.

;
,

,
.

,,
~
.

.
·.

:
. ,

. ,-
=

- ,,
,

,
.

0.- .
r

.-
~

.
.

.
..

-
.-

·
-

-
--

-
.

.
,

.
i-

0-
.

;.-
--

-
- _.

i
~

::--":::
..

-
'.

.
e

,
.

·
..

..
..

-
-

.
-

.-
J .-

~'"
·

.
'-0

..-
,

,
,

.
~
-
-

~
:.-

:
-:

-
--

,
-

,
!

·
.

-
--

n
.-

-
:....;...:.

-
_:...__

..:.:
..-

-
::-

•
,

:.
-

-
;

o
.

,--
L

;
.,.

~
-

-
_

:
~

.-,

.~

i::-
00,'

.~:
;~

...--
I

J;=.n~~

..
-

-
--.

-
1

.
.

--.•
-

~
-,

.-
-

-
---

.
.

._.

.--.-
:

-,

-
..:

-
-

"
'-\-

-
.
~

:..

",
to-

.-
::

_
•

:C
.

•

...-
i-

..-

-
.

-
-
-

-

-
_

:-

::....:

-k
--tF'

~
.'

-
~

.
_
-

,,
,

0.::-:
~

.
_

~

..
-:-_.

-
..

'
\

.-
,
..-.'

~--
--
~

-

-----
.

..
\

:-
-
:
-
-
~

-
-
:

-
-

-
-

-
~

.::-'-:'
=--

.
-......--

-

--
.'----

-
--

-
--

-
..--

-
----....:.:-.r--

:ll
tL

'~7r~~~J~:·:.fi

:
..

-=r===
=

·~·3
$
t::

t
--

I
.

-
.
.

"

.
~.

.
~
:
:
-
.
.
,
-
=
-
.

<
-c.

'
_

_.
_.

c
-

; •• 2
.

_
_

• N-N<D<D...



.I

1
'f

::
:-~..

i..'II
!--'r.i

.!..

::.........--j....__..·f-·:1..
;.._..:'....iF

-:1;:."..I....~...;:.:.

1;l,;::::!;.;::.,:.1..":RId
.::''-. j.

I"~

!."J;;;(;I.•

.-I

..,
S-=-:r.j..
,..:-'-

..·I··f I~-.'.':

I...:I"::ct ..1-:::__

"1.•
....

!.....1

v.
;.•1]__::..::..c:=::;:.:__._.::...'1...'

.j

:j

.: i-:'

:"1

!

i
.J

;1
;1

....l

!I

i ..;

I.

··........

..1•..r:

::: ...
'..:;:i'1i.:I•

:Iq:.l.~~..-..
:.1..•..~

:1'::...,~!

..:1J:;.~J

I·i:1.:. ,.J•
,.;'j''1..:1::::1

i--..:1':-:1".~.,
~"t..-,1--,

j..

.\. '1

.j
:..

.,..·.1;
.l.•

•I j,

I
:i

I
:i

I..

:I:!I
•__.I.~._---:.-_-'-_~_....:..J____I..

II

:-------._--~

.,.
.. ,. -J..__......:.....:..;c..

!II

1---+

.!
I
I



: ; : ; " . I
+- --f---+--- --~ - · - · · -· : · · - -· -+-'- ·~
: I I

. ,. ....~ . (' :-T~-" : .:.u; _···t --:--r--·--1--1
.--"-'-'- .__ ..

I ·
I

. ,- .- - - _.. - .._ . -P----9...,-.- - - - .L-
I i

: I . :---yi I I, :
I

,. : . I.._ ._~ __ __' .. : ..-t--c-+--------'----r-.:....,..r---:-+-=+...,..:--r-;-+-- - +---;- I

~ I : ....

:_ ..:.~ _ _ .---,-...__. ._ . I ' .. .. : " : I .. : !.
. . , ' ~ •. T:.·' i : I : ' :.

I,
I

, :

i -:: r­
':

: i,
: I

... !
I
i

i
I·
!

:: ._.J -to. . r ~ : , - t o - - . . : ,

I : . • .. _ - -1
!. :! .:':' '::" :

! : I 1':: : .. ' : . ,

" :. .. : r : ..
1.: - :: I:

.. ~~ ! . =+
t::: .I:· I.
• • I - I _

talL i I : i· .. " :' , .L .. 'T: : : ::t: : I

. :.J ! " ·f":· ' : 1' , r f· : ::.
I . . .. I

_. ~~ :~ :. -;-~ : ~-~E . .. . - .. : _~ . . : 1 : ~ ' : ~: -..;. I ._ J: :..: : 1

F ':.. : ' - ~'=:E'''' ' : .:: .. .. :. -: : .:1 ,"':: I' T : I !: : .J

, :;;. " ! .:: .: : .. .. . r : . ,' . : . . . " !:' . .- _ .t:.:: . . - . . . _ _. . . . t: : .. i ..... . • :

I,:" r: f:':.:. :. ... ::. . . :. '. ' ', :. I 1 , I I': : .. 'Ir- .. t: : . . .... I : . . . • . . : •

.,.; ' I,. ~. ' . .J : .... iC.... : . ~1iIIf.l. :~$~~:.ad~
..r:: I' I . . : _ 1_ t; . ; : : !

:-t: . : ·~l : : : :: :t: : : , : .. . ' . : : :: : : .. I

,. .
. . . .. ... ' .. :

t -

r..

!. : r;· ::. . '· : : :.: - . . .k.:: ;:: .. .. L ... -.; ;
l: ' : i: :: 1" .::

::F r : = : I :

[, :

I, .

I .

: _. !: .. ,.
i l : i: : T: .. ~ "'.' : .. : .. : : .. :: ._ .. .. : .... :: l: :



t -

.
- j! . ;.

j .,.

; : . ; f .; : . :
_.- . ' ;"'- " :--,: '.' - t - , . .. ,- , _ . -~_ .. . .. -: ---; -:-: -'-~---:-I -:---'lr·~+--.,.--~",:-+-

.. I ! : ~ . ! . : "i· :
-'----'---.. l , . : . : . ' : : : i '
__ _:__.__ ': :··f· : Ad4rt.-. c~~ : : : : j .+ .

: ; . ~-::+: . : : : i ; : ; :-~-l-"T" ; .
·--: :. I. ,.wPM 'e O' ,"or C'p"JI'~aNJ '. _ . : I '
! ..,,, ~ . f I : ! ; r .'- r : ' 1 ! "~ '-. -,-.-'---''--'-'-...,

• . • . I . I
: I : : "

! .- : T -_. _. - ,_..-r-'--;
I •

: I
I

,;
I
I

':--~- ,··-I-- " ·i - · -. : .i
!

._~ .-

;

- ~. _ - .-
hua, !

; .

. .. . . ~ .. ...

_..: : " .. - : .... !

. ,":
._'. .. .. ... ' : .. -

. . . ., ... .. . ...-. .- -. -

I.. I

: ... ._f·_· · -. - ••

L:

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

, 0[

.. . ' .. . .. : .... .-.: .. .. ..". -

.. i

: .. . ~: :: , .I' . .. . : -r-:

: _;c: ..; :.. : ~ ;: .. -''f: : '~E- t .. ..

i ' J::~: " ,' : : E:;:: F:.;:::-:l

_. •. _. . . ._ .. .. "r ' " ~: • . . . _.: : •. .

: . t
. I

:: . . :

I. ..

r: .... f
I '.. I.

1

.- ~ .

: : : : : : : :

I '.,..

: i : ' ... ...1::
I: : ::.;: ..

I
i; :
i

: : . _. . I

oo . .. I
. __ .• . t .

" ' ''1

: .: t"

t::; .

I
I :

T

!
!

;' e . ,.;.
J n : ~ .

t. .. .
t .. : :'E: :. .,

•
i ...: L.

r:,
i
!

!:..-

. i "'1'. ..
r~"

i . ! :. L, : !: (" ; I .::. _ .. .. . : ~ .. . , ... .

I r·... ' 1: ; ., t· _ I : ! I .. " I . : .: .: ; ' : . "
I . oo ~ f ; " I " . ... ....
1 .. ; ; ." ;' . :: ; . . .. . . ' :: ' . I· . oo : ... ' :: ,. ~ , ; oo : . : ; , ' :

fM'" :
!

:

:""_ '---+-"":: ·....L- ;--t-;-+-=--+....:....-t--'--'-t'-'-''-:-'-p.::~F~-++4:.::;.;.4~~~~b~

· .;''' : ::.;... :. :.1='::.....

• I : i
;...~-_.. · ; " · i.:-T--T-O--r";.;...-r+-T~+-""--r""",,,,-r.-~+'-~+'-'-~h-';""'h-'----'

:-,., .

.,"" .

,
:

"i ·I
v

:' !
I

, I

; i : I
, i"';L~r.l.



MIDDLE SUSITNA RIVER - ISOTHERMS

NOT ES

1. TEMPE R A TURES IN ·C .

2. APPROXIMATE LOCATION
OF ICE FRONT FROM
RIV ER ICE SIMULATION
PLO TS .
SIMUL A TE D TEMPERA T­
UR ES FOR MARCH AND
APRIL SHOULD NOT
BE US ED .

3. I CE FRONT PROGRESSION
UPSTR EAM OF RIVE R
MI L E 139 NOT MOD EL ED
rOA NA TUR AL
CO NDIT IO NS

WATER WEEKS (PLOTTED AT MID- WEEK)
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>
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...J
i

TIME

NATURAL CONDITIONS

ALASKA POWER AUTHORITY
<.""'INA "vMonUECTRIC PROJECT

WINTER 1971-1972 CLIMATE DATA
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MIDDLE SUSITNA RiVER - ISOTHEllMS

WATER WEEKS (PLOTTED AT MID -WEEK)
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MIDDLE SUSITNA RiVER - ISOTHERMS

WATANA

190

'80

170

WATER WEEKS (PLOTTED AT MID -W EEKI
49 50 51 52 I 2 3 4 5 6 7 B 9 10 II 12 13 14 15 16 17 18 192021 22 23 2425 2627 28 29 30

I I I I I I 1 I 1 I I I I I I I I NOTES
I 1 I

1. TEMPERATURES IN ·C .

2. APPROXIMATE LOCATION
OF ICE FRONT FROM
RIVER ICE SIMULA TION
PLOTS.
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CANYON -----t

150
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{---APPROXIMATE LOCA TlON
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140
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MIDDL E SUSITNA f1IVER - ISOTttERMS
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i • I I I I l N O TE S

I. TE MPER A T URE S IN · C ,

2 . AP PRO XIM A TE LOC ATI ON
OF IC E F RO N T F R O M
RI VER IC E SIMULATIO N
PLO T S.
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MIDDLE SUSITNA RIVER- ISOTHERMS

WATER WEEKS (PL OTTEO A T M' D -WEE K )
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1. TEMPE RA TURE S IN · C.

2. APPROXIMATE LOCATION
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RIV ER ICE SIMULA nON
PLOT S.
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MIDDL E SUSITNA RIVER - ISOTHERMS
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180

WATANA
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190-1 I I I I I I I I I I 1 I I I I I I I I I I I I I I I 1 I I I I I JN O TE S
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2 . APPRO X IMA T E LOCA TION
OF IC E F R O N T FROM
RIV ER IC E SIMULATION
PLOT S.
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MIDDLE SUSITNA RIVER - ISOTliERMS

WATER WEEKS ( P LO TTE D AT MIO·W [ EK)

49 50 5/ 52 1 Z 3 4 5 6 7 B 9 10 II 12
190 I I 1 I. I I I I I I .1 L l , I I I
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IBO-

13 14 15 16 17 18 19 2021
L .I I I I I, I I I

22 23 24 25262 7 2B 29 30
I I I I I I I I
I I

Nor E S

1. TE MP E R A TURES IN · C .
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D E VIL
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150-
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2 . ICE SIMUL A T IO N NOT
MADE FOR nils CAS E.
TEMP ERATURES FROM
NOV EMBER THR OUGH
APRIL SH OUL D NOT BE
USED .
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MIDDL E SUSITNA RIVER - ISOTtiERMS

WATER WEEKS (P L O TTED AT MID -W EEK )

49 50 51 52 1 2 3 4 5 6 7 8 9 10 II 12 11 14 15 .6 11 18 19 20 21 22 21 24 25262128 29 10

NO TE S

1. TEMPERATURES IN · C .

2. A PPRO XIM A TE LOCATION
OF ICE FRONT FROM
RI VER ICE SIMULATION
PLO T S.

3. IC E FRO N T PROGRESSION
UPSTR EAM OF RIVER
MI LE 139 NOT MODEL ED
F O R NATURAL
CONDITIONS

I I I I I I I I I 1 1 '" LLL' , I I , I 1 I 1 I I I
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MIDDLE SUSITNA RIVER-ISOTHERMS

3 . ICE FRO N T PROGRESSION
UPSTREAM OF RIVER
MILE 140 NOT
CONSIDERED ACCURATE
FOR FIL LI NG CASE

ALASKA POWER AUTHORITY
Cllc:.IT ...... ~ynDnElECTRICPROJECT

"",eHe U''1IAOMM(M'A,
''''0'''''''_ I.l1O CWo'A

ct....

pMARfEB

~

I I
LOCATION /,
f RO N TI----y

JAN

15 16 17 18 192021 22 23 242526272829 30
I I I I I I I • • • • • • •

NOTES

1. TEMPER ATURES IN · C .

2. APPROXIMATE LOCA TlON
OF ICE FRONT FROM
RIVER ICE SIMULA TION
PLOTS.
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- , ----
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MIDDLE SUSITNA RIVER- ISOTti ERMS

\

~

FEU

19 2021 2223242526 21 2U 29 30
I I I I I I I L I I I I

I I NOT E S

I. TE MP ER A T U RE S IN · C .

2 . A PPR OX IM A TE LO CA TIO N
OF IC E F R O N T FROM
A IV ER IC E SIM UL A TlON
PLO TS .

JA N

APPRO XIMAT E LOC A l i ON
OF ICE FRO NT

.-
/
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I
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o
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~

WATER WEEKS (PLOTTED AT Mill -WEEK)
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MIDDLE SUSITNA RIV ER - ISOTHERMS

WAT ER W EEKS (PLOTTED AT MID 'W EEK)
49 ~O ~I ~2 I 2 3 4 ~ 6 7 8 9 '0 II ' 2 13 14 I ~ '6 '7 18 19 20 2' 22 23 24 25 26272829 30l I I I I I I I i I I I I I I I I I I I I I I I I I I I I I I I
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1. TEMPERA TURES IN · C .

2 . APPROXIMA TE LOCA TlON
OF ICE FRONT FROM
RIVER ICE SIMULA TlON
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MIDULE SUSITNA RIVER- ISOTllERMS

WATER WEEKS (PLOTT ED A T MID· WEEKI
49 ~O ~I ~2 I 2 3 4 s 6 1 8 9 10 II 12 13 14 I ~ 16 11 18 19 20 21 22 23 24 2~ 26 2 1 28 2930

190
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

I I I I 1 i
NO TES

I. TE MPER A TUR ES IN · C.

2. ICE SIMULA TION NOT
MADE FOR THIS C A SE.
TEMPERATURE S FOR
NOVEMBER THROU GH
MARCH SHOULD NOT
BF. USED.
NOTE SIMILARITY TO
WATANAIDEVIL CANYON.
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MIDDLE SUSITNA RIVER- ISOTHERMS

WATER WEEKS ( PLOTTED A T MID ' WEEK)
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