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Issue

Significance of cbanges in vater te-perature on salmOQ and resident fisb

habitats and populations·doW1lstre.. of the d....

Position

The Alaska Pover Authority endorses tbe mitigation measures presented in

tbis paper. It is our position that, by employing theae measurea, potential

impacts of the Project on d~stre8lll fiaileries resources resulting from

changes in water temperatures will be insignificant.

Present Knowledge

Middle River (Talkeeella to Devil canyon). Results of ektensive field and

laboratory stueliea, t_perature mdeliug and silllUlations, and literature

review have abowu that under operatioul conditions:

1. The cooler water telaperatures in sUllllDer will not significantly

impact aalllOn iaaigration or spawning, with the possible exception

of a short delay in chinook inmigration to Middle River

tributaries during June.

n
U

U
J
J
J

2.

3.
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Mainltem winter water temperatures, which ...y be a limiting factor

for salmon incubation under natural conditions, wi 11 be warmer,

whicb could allow increased mainstem spawning.

Operation temperatures predicted by computer simulation are within

the established range of tolerance for mainstear-rearing juvenile

salmon.
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4. Salaou ou~migrants froa tributaries and sloughs'upstream of river

aile 131 will encounter ...instem temperatures cooler than natural

during late Kay and early June. However, these temperatures are

within the range of tolerance for these species.

s. Round whitefish are the only resident species in the KiddIe River

that might be sigaificantly affected by project operation.

Predicted teaperatures could hiDder successful reproduction of

these species in the KiddIe liver.

6. Simulation studies show that reservoir levels may be sufficiently

high during the latter part of the second year of filling to allow

operation of the COne "'Valves for temperature controL If so.

reservoir outlet teaperatures during this period would be similar

to those to be found subsequently during project operation (APA

1984a). If the reservoir level is not sufficiently higb. the cone

valves could not be used. In this situation, temperatures would

be cooler tban natural during the second year of filling because

water would be withdrawu frOll the colder t lower levels of the

reservoir.

Lower River (Cook Inlet to Talkeetna). The differences between natural and

with-project temperatures will decrease with increasing distance downstream

frOll the dams. At Sunshine Station (D 83.8), with project water

temperatures are predicted to be generally within the natural range.

Temperatures dOWDstream of the confluences of the Chulitna and Talkeetna

Rivers with the Susitna are expected either to approach natural conditions

or be within the tolerance ranges of the various life stages of salmon.

Kitigation Keasures Endorsed by Alaska Power Authority

Multilevel intakes will be included in both dams to allow control of outlet

temperatures to approximate natural water temperatures. If the Watana

Reservoir reacbes a sufficiently high water level during the latter part of
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the second year of filling, the cone valves could be operated so as to uke

discharge temperatures similar to those anticipated during project

operation.

J
J
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Issue

Sipifieaace of ebaales ia vater teaperature 00 841Il100 aad resideat fisb

babi'tats aDd populatioos dovostreaa of tb.. daus.

Poddoo

The Alaska Pover Authority eodorses tbe lllitilatioa IDeasures preseated in

this paper. It is our positioa that. by e1Dployial these aeasurea. poteatial

iapacta of the Project 00 dOV1lstreaa fisberies resources resultial frOID

cbaalel ia water teaperatures wi 11 be iasipificaat.

DISCtJSSION

Coastructioa aad subsequeat operatioa of the Susitna dams are expected to

alter the natural theraal rell.e of the river. to leaeral••iastem water

temperatures dowustreaa frOll the dams wi 11 be cooler ia the sUllllller aad

warmer ia the wiater tbaa under natural coaditioas. A chaale in the ice

relime downstream of tbe project ia also expected. due to altered

teaperaturea aad iacreased wiater flows.

At issue is tlle poteatial for impacts of these temperature chaales 00

fisberies resources dowastre•• of the dams. The priacipal coaceras have

focused 00 timial aad success of upstream llligration and spawning of adult

salmon, egg incubation, aad juveaile reariag aad outmigratioa.
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Area of Potelltial I.pct

the most apparellt project-induced changes ill Susitna water temperature will

occur in theuinste.. alld side eballnels of the Middle River (talkeetna to

Devil canyon) siace these babitats will be directly affected by change in

river discharge. With increasing distallce dOW11strealll of ~he project, the

extent- ofeh~n:gf! frOID enningcondition$ will clecrene. Dowu-strealii from

tbe confluences of tbe Chulitaa, Talkeetaa, aDd Susitu Rivers, tbe ehatlges

will be evell further diaillished as a result of tbe -.oderatillg effect of tbe

Chulitna and Talkeetna Iiveu • Tbetefore, thepd.ary _phaai s of impact

assesa.ellt has been on fisberies resources of the Middle River.

StudiesCollducted

The Pover Autbority bas conducted extensive studies designed to assess the

potential effects of project-induced teaperature changes 00 Susitna River

fishery resources. Infonaatioa for these studies has been derived frc.:

J
]

J
J
J
J
J
J
J
J

o

o

o

o

o
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Field investigadons 011 the Susitna River by the Alaska Departlllent

of Fish and Game that have been ongoing since the 1970's.

Field investigations (meteotologicaland riverine conditions) by

R&M CODsuleaats, the O.S. National Weaeher Service, and the U.S.

Geological Survey.

Laboratory investisations on Susitaa sockeye and chum sallllon egg

developHtlt under simulated natural and with-project telDperature

regimes (Wanga.rd and Burger 1983).

Reservoir telllperature alld operations simulation modeling (APA

1984b).

Ice modeling studies (Barza-Ebasco 1984a) supported by field

observations (RiM Conaultants1984).

2
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o Teaperature simulation and mOdeling studies (Arctic Environaental

Inforaation and nata Center (AEIDe 1984).

o COIIlprehensive literature review and impact assessment on instream

teaperature and fishery resources in the Middle River (AEIDC

1984).

These sources served as input to the instre.. temperature aaodel SYNTEHP.

Siaulations frc. tbis aodel were run using average weekly time steps. The

output provided predictions of natural and with-project instre.. temperature

conditions. prilDarily for the river reach froe the Watana damsite to the

Parks Highway at Sunshine.

To evaluate the potential effects of tbe simulated with-project temperature

coaditions on fish. the results of field studies were combined with

available literature and laboratory investigations to develop temperature

criteria for the various life stages of fish found in the Susitna. Tbese

criteria were then used in combination with the temperature simulations to

prepare descriptions of project effects on dowustream fishery· resources

(AEIDC 1984).

The instream teaperature studies also includedpredic:tions of naturalaad

with-project dOWDstre.. ice coaditions resulting from various project

operations. Theae predictions were ude uaing the instream ice simultion

model lCECAL (Barza-Ebasco 1984.).

Cases Studied. Detailed inforaation for input to SYNTEMP was available for

water years 1968 through 1983. Tbese years were examiDed for seasonal

variations in meteorologic and bydrologic conditions. From these. four

SWIDer aad five wiaters were selected to represelit nOl'lllal and extreme

conditions. Fifty temperature simulation cases were studied. 9 natural and

41 with-project. considering the various meteorologic/bydrologic conditions

69143
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as well as reservoir filling and one- and tvo-dam scenarios (Tables 1a and

1b) •.11 the si1llU lations for operat ion were based prilll&rily on the Case C,

instream flow requirements presented in the License Application for the

Susitaa Project (APA 1983). Additional simulations altd refinements are

being performed to examine proposed instream flow requiremenc ~&ses P-l and

E-l tbrough E-6 (APA 1984c).

Fisb aesources in tbe Middle liver. Seven aaadrOlllOus and twelve res;"dent

fisb species are Imovn to iababit tbe Susitna drainage. FrOIR tbe Watana D_

site to Talkeetna. six anadra.ous and ten resident species are found (Table

2). Of these, the five species of Pacific salmoall (chinook, chum, pink,

coho, and sockeye) were exaai.ned in detail for potential effects of tbe

witb-project temperature cbanaes. Tbe sixth .pecies is the Bering cisco.

lesident species were evaluated to tbe extent that information was available

about their thermal requirements (AiIDC 1984).

Fisbwbeels, downstream migrant traps, and stream survey data were IIsed to

determine the timing patterns of salmon into and through tbe 'mainstem, as

well as into the various sloughs and tributaries. This timing varies among

species, but in general, the peak iDllligration and spawning time for salmon

upstream of Talkeetna is between late June and September. Most salmon use

the tributaries for spawning. Next in importance are the sloughs, with only

a 8111&11 number of fish spawning in mainst_ habitats (ADF&G 1984a).

Juvenile chiDOOk .almon are distributed IDOstly in tributaries and side

channels throughout the entire Hay-to-October rearing season. Coho are

mostly rearing-in tributaries and upland sloughs during this time. Sockeye

are found evenly distributed between upland and side slougbs frOID May

through early September. ChUID are mainly distributed between side dOllghs

and tributaries from May thrOUgh July (ADF&G 1984b).

lIAll tables are found at the end of tbis paper.

Z.JScientific Dames (from Morrow 1980): chinook salmon,
tsbawytscba; chum, o. keta, pink, o. forbuscba; coho,
sockeye. ~. !!!!!; 8ering-ciico, Coregonusaurettae.

J
J
J
J

69143
850215

4

Oncorhynchuso. kuucc:b;



T7....... .,/:-..,1::.;. t...., .. ,_.-.'=:~

Juvenile outmigration occurs throughout the open water season for sockeye,

chinook and coho salmon. pink salmon are believed to outmigrate immediately

after emergence and cbum saleon bave eostly outmigrated by mid-July (ADF&G

1984b) •

Of the ten resident fish species found between Talkeetna and Devil Canyon,

only rainbow trout , Arctic grayling, round whitefish, longnosesucker ,and

s li1llY scu 1pi £1 are abundant in tbe· area. Dolly Varden I burbot, humpback

whitefisb I threespine stickleback, alld Arctic lampreyll. occur throughout

tbe river below Devil Canyon but appear to be more abundant below the

Chulitna River SusitQ& River confluence. Rainbow trout and Arctic grayling

provide sport fisbing, especially near tributary mouths.

Rainbow trout and Arctic grayling spend IDOst of the open vater. season in

tributaries, using the .instea more as a miaration and overwintering area.

Burbot generally occupy th~ mainstea waters throughout the year, while

whitefish and lon8Oose suckers can be found in both mainstem and tributaries

during the open water season.

Analysis

Temperature regimes in the reacb from Devil Canyon to Talkeetna were

evaluated with respect to the various life stage temperature tolerances. In

order to facilitate this evaluation, temperature tolerances were developed

for a one-year time frame by fish life stage for the five species of Pacific

salmon.. These tolerances were then compared to simulated temperature

profiles from river miles 100, 130, and ISO for the years 1971-72, 1974-75,

1981-82 and 1982-83 (Tables la and Ib). Three scenarios were examined fot'

each profile:

11Scientific names: rainbow trout, ~ gairdneri; Arctic grayling,
Th,..llus arctic:usj burbot, Lota Iota, round whitefish, Prosopium
cylindraceum; 10n8Oose sucker ,---catoStOmus catostoDlUs; slimy sculpin,
Cottus cognatus; Dolly Varden, Salvelinus malma; humpback whitefish,
Coregonus pidschian; threespine stickleback, Gasterosteus aculeatus;
Arctic lamprey, Lampetra japonica.

69143
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1. Natural versus Watana Dam operation.

J
J

2.

3.

Natural versus combined operation of the Watana and Devi 1 Canyon

DaJIls.

Natural versus Watana Reservoir filling.

J
J
J
J
J
J
J
]

J
J
J
J

Results

Tables 3 through 6 sbow _inst_ and side-channel natural and simulated

witb-project t.-perature ranges for the Hay to October periods for the cases

examined. In general. theae indicate that operation of either a single- or

two-dam project would claapen the natural variation in dver t_peratures.

Hean summer river teaaperatures under a Watana-only scheme would be

approximately 1.0·C cooler than natural at river tiles 150 and 130, and

0.6·C cooler at 1Ut 100. Addition of the Devil Canyon DaJIl. 33 miles

downstream ·from Watana, would increase this mean seasonal temperature

deviatio'll to approximately 2.0, 1.7, and 1.2·C cooler at RM 150, 130, and

100, respectively. Under either project configuration, downstream

temperatures would peak later in the sU1llller than at present, with the

greatest deviation from natural temperature occurring in September

October.

Table 7 shows the _instea and side-channel temperatures for the four winter

periods tha:t were simulated. These results showed that winter reservoir

releases would range from 0.4 to 6.4·C in waters normally at O·C frOID

approximately October to April. Consequently, ice formation on the river

would be somewhat delayed and. in some cases» might not reach as far

upstream as under natural conditions.

Salmon. When information fro~ the simulations was compared to the

temperature tolerance information for various salmon life stages, it was

found that the cooler sU1llllertemperatures would not significan:-.ly impact

salmon inmigration or spawning (AEIDe 1984). An exception was that under

the two--dam scenarios, chinook adults migrating to Middle River tributaries

J
J
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such as Portage Creek during June~ght encounter teaperatures that approach

the known tolerance range for a short period. This might result in a slight

delay in mgration unti I _inetea vater warJU in July. Because the tempera­

ture is within the tolerance range. this impact is considered insignificant.

Mainstem winter vater teaperatures. wbichunder natural conditions l118y be

lillliti os forsalliOa incubatiou, could be illlproved uuder project operatioo.

SOllIe reduction of juveni Ie growtb _y occur due to cooler su..er tempera­

tures. even thouab tbe simulations indicate that operational temperatures

will be within the establisbed range of tolerance (AEIDC 1984).

Outmdgrants from tributaries and sloughs upstream of 1M 131 during late May

and early June ..y encounter mainstea teaperature. cooler tban natural. As

tbi. delay would be two weeka or les. in duration and occur only during the

coldest scenarios, it sbould GOt noticeably affeet the tiaaiog of outaaigra­

tion (AEIDC 1984). T_perature is not tbe only factor affecting mgration

timing. bowever; photoperiod, water currents. _goetic fields. and lunar

phases all are believed to influence migration timing (Groot 1982. Godin

1980).

Salmon egg incubation in side-slough habitats have temperature regimes

generally c~ntrolled by groundwater inflow. Under project conditions these

habitats could be significantly affected by _inst_ t_peratures only

during peri~ds of overtopping. When ..instea flows breach the upstream bead

of the slough.

Such overtoppinas could occur due to high mainst_ discharge, ice jams that

divert water, or ataging that occurs due to ice. However. protective berms

on the upper enda of the .ide sloughs will be used to prevent such

overtopping durioa winter periods.

Burbot and Round Whitefisb. These· species are the only resident species

above Talkeetna e~pected to be affected by project operation. Burbot spawn

in winter under the ice at vater temperatures usually less than 3°e. In the

Susitna drainage, this normally takes place in January and February,

69143
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downstream of the confluence of the Susitna and Chulitna Rivers lI.
Because temperatures in these downstream areas are predicted to be near oOe
in January and February. it is predicted that no significant impact to

Susitna burbot populations wi11 occur as a result of the with project

temperature regime.

Whitefish in general. spawn in October under conditions of rapidly

decreasiag water temperatures. October temperatures would be 2.1°C to 4.1 0 e
warmer betweea Whiskers aad Portage Creeks under the one-dam project

scenario. and 3.1° to 6.2·C warmer under the tvo-dam scenario. These warmer

temperatures could result in a change in the incubation timing for whitefisb

in this sectioa of the river. The warmer water temperatures would

accelerate the developaeat rates of the incubating embryos, resulting in

early emerging fry. The Whitefish fry would emerge sometime before normal

and could bave reduced survival due to their encounter with a generally

colder environment. Instead of changing the incubation time, the warmer

October temperatutes could delay the whitefish spawning until the

temperatures drop in November. The effect of this delay cannot now be

quantified.

J Side SLoughs. The temperature of the groundwater discharge to the side

J
.J
]

J
J

sloughs appears to remain relatively constant at a value approximately equal

to the aaean annual (tilDe-weighted) river temperature. Changes in, mean

aanual 1II&instem river temperatures resulting frOlll project operation _y

be reflected in the temperature of the groundwater upwelling

component. For example. the temperature simulations (AEIDC 1984), indicate

that the mean anaual temperature of the Susitna River at Slough 9 was

approximately 3.9°C under natural conditi01ls io the period May 1982 - April

1983. With Watana in operation, the mean annual temperature would have been

4.1o C. Such results suggest that the temperature of groundwater upwelling

could increase slightly with project implementation. However, these

differences ia estimated mean annual temperatures are small enough that they

do not represent significant changes (Harza-Ebasco 1984b).

!leatch data (ADF&G 1984b) supports the belieftbat little spawning occurs
above the confluence.

J
]
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MitigatioD Measures EDdorsed by Alaska Power Authority

Impacts associated with aD altered temperature regime· during reservoir

operation will be minimized by incorporating multilevel gates in the power

intakes of both the Watana aad Devil canyon Dams • 8y utiliziagthe thermal

stratificatioD that is predicted for the reservoirs, it is aDticipated that

outlet temperatures can be controlled to approximate existiag baseline water

temperatures.

Simulation studies have shoWQ that the reservoir level during the latter

part of the secoad year of filling may be higb enough to allow operation of

the multilevel iDtake works or the cone valves for temperature control. ~D

this case, reservoir outlet temperatures would be the same as those expected

during project operation. If the reservoir level is not sufficiently high,

the cone valves would not be used. ID this situatioD, temperatures would be

cooler than natural during the filling period because water would be

withdrawn from the colder, lower levels of the resevoir.

OVertopping of the upstream end of productive side-sloughs during winter

periods would be preveated by development of a protective berm. This would

maintain the stability of the side-sloughs (APA 1982. Cb. 2. pp. E-2-l8l to

189. cs. 3, pp. E-3-l69 to 171).

L
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Table la
SUSITNA HYDROELECTRIC PROJECT

TEMPERATURE SIMULATIONS SELECTED FOR DETAILED STUDY

Watanal Watanal
Natural Watana Only Watana Only Devil Canyon Devi} Canyon Watana

Conditions 1996 Demand 2QOl Demand 2002 Demand 2020 Demand Fill ing

Summer Season:

1971 xli X X X X X
1974 X X X X X
1981 X X X X X X
1982 X X X X X X

Winter Season:

1911-72 X X X X X X
1914-75 X X X X X
1976-77 X X X X
1981-82 X X X X X X

1982-83 X X X X X X

l/x denotes that scheme has been simulated

Source: AEIDC 1984.

I·'
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Table Ib
SUStTlIA RYDROELECTRIC PROJECT

CLASSIFICATION OF SEASONS SIMULATED

Air Available
SU1llDer Temperature Runoff

1971 Cold Wet

1974 Wana Dry

1981 Average Wet

1982 Average Average

Air Available
Winter Temperature Runoff

1971-72 Cold Wet

1974-75 Average Dry

1976-77 Warm Dry

1981-82 Average Wet

1982-83 Average Average

Source: AEIDC 1984.
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LIST OF FISH SPECIES FOUND TO DATE IN THE SUStTNA RIVER
BETWEEN RIVER HILE 100 AND DEVIL CANYON

Scientific Name

Oncorhyn~hus gorbuscha (Walbaum)
Oncorhynchus.!!!!!! (Walbaum)
Oncorhyncbus tsbawytscha (Walbaum)
Oncorbyncbus kisutcb (Walbaum)
Oncorbynchus keta (Walbaum)
Lampetra japonica (Hartens)
Coregonus laurettae (Bean)
Pro.opium cylindZ,'aceum (Pallas)
CoregoDUs pid.cbian(Gaelin)
Tbellus arcticus (Pallas)
~ gairdneri (Ricbardson)
Salvelinus malma (Walbaum)
Gato.tomus catostomus (Forster)
Gasterost.us aculeatus (Linnaeus)
~~ (Linaae1.Js)
Cottus cognatus (Richardson)

cJ

J
J
J
J
J
J
]

J
J
J
J
]

J
J
J
J
'1
d

J

Common Name

Pink (humpback)salmon
Sockeye (red) salmon
Chinook (king) salmon
Coho (silver) salmon
Chum (dog) salmon
Arctic lamprey
Bering cisco
Round whitefish
Humpback whitefish
Arctic grayling
Rainbow trout
Dolly Varden
Longnose sucker
Threespine stickleback
Burbot
Slimy sculpin

Source: Harrow (1~80)
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Table 3 I •• "

SUSITNA HYDROELECTRIC PROJECT
1911 WEEKLY TEMPERATURE RANGES FOR MAINSTEH SUSITNA RIVER. DEVIL CANYON TO SUNSHINE,

FOR NATURAL CONDITIONS AND PROJECT-RELATED SCENARIOS.

Simulated Weekly Temperatures (C), Kay

Location Natural Watana Fill ing Watana Operat ion D.evil Canyon Operation
(River Mile) Range Mean Range Mean 1996 2001 2002 2020

Range Mean laale Mean Range Mean Range Mean
~--~

Portage Creek 0.6-4.5 3.3 1.5-2.1 . 2.3 2.4-3.1 2.9 2.4-3.1 2.9 2.2-2.5 2.3 2.0-2.4 2.2
048.9)

Sherman 0.9-4.6 3.5 1.5-3.1 2.6 2.3-3.5 3.1 2.4-3.5 3.1 2.2-3.0 2.7 2.1-2.9 2.6
030.8)

Whiskers Creek 1.3-5.4 4.1" 1.1-4.2 3.3 2.4-4.1 3.5 2.4-4.4 3.1 2.2-4.0 3.3 2.1-3.6 3.3
001.4)

Sunshine 2.0-5.2 4. ) 2.1-4.8 3.8 2.4-4.8 4.0 2.4-4.8 4.0 2.3-4.7 3.8 2.3-4.6 3.8
(83.8)

Simulated Weekly Temperatures eC), June

Locat ion Natural Watana Filling Watana Operation Devil Canyon Operation
(River Mile) Range Mean Range Mean 1996 2001 2002 2020

Range Mean Range Mean Range Mean Ranle Mean

Portage Creek 1.8-11.3 9.7 4.1-8.4 6.2 4.5-1.6 5.1 4.5-7.6 5.1 3.2-6.3 4.4 3.0-6.5 4.4
(148.9)

Sherman 7.7-11. 2 9.6 5.1-8.1 6.3 4.9-1.8 6.1 4.9-1.8 6.1 4.2-7.0 5.3 4.2-7.2 5.4
(130.8)

Wh lsken Creek 8.0-11. 7 10.0 6.0-9.9 7.9 5.4-8.9 1.1 5.1-9.5 7.6 5.4-9.0 6.9 5.4-9.3 7.1
(101.4)

Sunshine 7.7-10.6 9.3 7.1-9.6 8.4 7.0-9.6 8.4 7.0-9.6 8.4 7.0-9.5 8.3 7.0-9.6 8.3
(8J.b)

Source: AEIDC 1984.

69143/THL
850215
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SUSITNA HYDROELECTRIC PROJECT
1971 WEEKLY TEMPERATURE RANGES FOR MAINSTEH SUSITNA RIVER. DEVIL CANYON TO SUNSHINE.

FOR NATURAL CONDITIONS AND PROJECT-RELATED SCENARIOS.

Table 3 (continued)
i ..... '.1.1. ,... " .• 1' _I

Simulated Weekly Temperatures (C)i July

Location Natural Watena Filling Watana Operation Devil Canyon Operation
(River Mile) Range Hean Range Hean 1996 2001 2002 2020

Range Hean Range Mean Range Hean Range Hean

POTtage Creek 8. 7~13.0 10.6 6.3-8.1 7.1 7.9-9.4 8.7 7.9-9.5 8.6 6.5-8.1 7.6
048.9)

Shenaan 8.8-13.0 10.6 6.9-8.8 7.6 8.0-9.7 8.7 8.1-9.7 8.6 7.1-8.S 8.0
(130.8)

WhiskeT8 Creek 9.2-13.6 11.1 1.9-11.1 9.1 8.9-11.0 9.6 9.2-11.7 g.9 8.6-10.6 9.4
001.4)

Sunshine 8.1-11.5 9.7 7.5-10.3 8.7 7.7-10.4 8.9 7.7-10.4 8.8 7.6-10.3 8.8
(83.8)

Simulated Weekly Temperatures (C). August

6.6-8.1 7.6

7.2-8.5 8.0

8 .. 9-10•9 9•5

7.6-10.3 8.7

Location
(River Mile)

Natural
Range Hean

Watana Filling Watana Operation Devil Canyon Operation
Range Hean 1996 2001 2002 2020

Range HeaD RaDle Hean Ranle Hesn Ranle Hean

6.0-9.3 1. I 8.7-8.9 8.8 8.7-9.2 8.9 6.3-8.4 1.4 6.4-8.5 7.4

6.8-9.2 7.6 8.0 8.9 8.9-9.3 9.0 6.8-8.6 7.7 7.0-8.6 7.8

8.1-9.7 8.6 9.2-9.5 9.3 9.4-10.6 9.7- 7.9-9.1 8.6 8.0-9.6 8.8

8.2-9.5 8.8 8.5-9.1 9.1 8.5-9.2 9. I 8.3-9.4 8.8 8.2-9.4 8.8
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SUSITNA HYDROELECTRIC PROJECT
1911 WEEKLY TEMPERATURE RANGES FOR MAINSTEH SUSITNA RIVER. DEVIL CANYON TO SUNSHINE.

FOR NATURAL CONDITIONS AND PROJECT-RELATED SCENARIOS.

simulated Weekly Temperatures (C). September

Location Natural Watana Fi 11ing Watana Operation Devil Canyon Operat ion
(River Mile) Range Hean aange Hean 1996 2001 2002 2020

Range Hean Ranle Hean lange Hean Range Mean

Portage Creek 3.1-6.1 5.3 6.1-8.5 1.6 6.5-8.4 1.6 6.5-8.4 1.6 1.3-8.4 1.9 1.3-8.4 1.9
(148.9)

Sherman 3.3-6.9 5.5 5.6-8.2 1.3 6.2-8.3 1.4 6.2-8.3 1.4 1.0-8.4 1.8 1.0-8.3 1.8
( 130.8)

Whiskers Creek 3.5-1.1 5.8 5.3-8.3 1.3 6.1-8.4 1.5 6.0,:",8.5 1.5 6.1-8.5 1.8 6.1-8.5 1.8
001.4)

Sun8h:.•~ 3.6-6.6 5.5 4.3-6.8 5.9 4.8-1.2 6.2 4.8-1.2 6.2 5.2-1.2 6.4 5.2-1.2 6.4
(83.8)

Simulated Weekly Temperature8 (C). October

Location Natural Watana Filling
(River Mile) Range Hean Range Mean

Portage Creek 0-1.5 0.5 0-2.5 1.1
048.9)

Sherman 0.1.7 0.6 0-2.4 1.0
030.8)

Whiskers 0.18 0.6 0-2.2 0.8
Creek (101.4)

Sun8hine 0-2.4 1.2 0-2.7 1.5
(83.8)

Source: AElDe 1984.

B9143~T8L5021

Watana Ope.ration Devil Canyon Operat ion
1996 2001 2002 2020

Range Mean Range Hean Range Mean Range Mean

2.3-5.1 3.9 2.2-5.1 3.9 3.1-6.4 4.9 3.1-6.4 4.9

1.5-4.8 3.4 1.4-4.8 3.4 2.0-5.9 4.2 2.4-6.0 4.4

0-4.5 2.1 0-4.5 2.1 0.3-5.4 3.2 1.1-5.6 3.7

0-3.7 2.1 0-3.1 2.1 0-3.9 2.2 0.2-4.2 2.5
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SUSlTNA HYDROELECTRIC PROJECT
1974 WEEKLY TEMPERATURE RANGES Foa MAINSTEM SUSITNA RIVEIl. DEVIL CANYON TO SUNSHINE.

FOR NATURAL CONDITIONS AND PROJECT.... BELATED SCENARIOS.

Simulated Weekly Temperatures (C). Hay

Location Natural Watana Filling Watana Operation Devil Canyon Operation
(River Mile) Range Mean Range Mean 1996 2001 2002 2020

Range Mean Range Mean Range Mean Range Mean

Portage Creek 5.2-9.6 7.2 Not Simulated 2.7-4.6 3.2 2.5-4.7 3.1 1.5-3.4 2.2 1.8-3.3 2.2
048.9)

Sherman 5.6-9.4 7.2 Not Simulated 3.2-5.2 3.8 3.1-5.2 3.7 2.4-4.6 3.2 2.7-4.6 3.3
(130.B)

Whbkers Creek 6.1-9.9 7.6 Not Simulated 4.0-6.5 4.7 4.3-7.1 5.2 3.8-6.7 4.8 4.0-6.9 5.0
001.4)

Sunshine 5.7-9.2 7.2 Not Simulated 5-8.3 6.3 4.7-8.3 6.1 4.7-8.2 6.1 4.7-8.3 6.2
(83.B)

Simulated Weekly Temperatures (el. June

Portage Creek B.3-1.9 9.7
04B.9)

Whiskers 8.7-11.6 10.3
Creek (I01.4)

Sunshine 8.0.... 10.1 9.1
(&3.8)

Location
(River Mile)

Sherman
(130.8)

Natural
Range Mean

8.3-10.99.7

Wataoa Filling
Range Mean

Not Simulated

Not Simulated

Not Simulated

Not Simulated

WataDa Operation Devil Canyon Operation
1996 2001 2002 2020

Range M~~n Rang~ __ u~~an _ Range~ __ ~ea!!__ Il~!!&e Mean

5.2-8.9 7 5.3-8.8 7.0 3.9-7.2 5.5 3.8-7.2 5.4

5.7-9.2 7.5 5.7-9.2 7.5 4.9-8.2 6.5 4.9-8.2 6.5

6.7-10.5 8.7 7.2-11.1 9.2 6.5-10.3 8.4 6.7-10.5 8.6

7.3-9.3 8.4 7.3-9.3 B.4 7.2-9.1 8.2 7-3-9.1 8.2

Source: AEIDC 1984.

69143/TBL
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SUSITNA HYDROELECTRIC PROJECT
1974 WEEKLY TEMPERATURE RANGES FOR ~INSTEM SUSITNA RIVER, DEVIL CANYON TO SUNSHINE,

FOR NATURAL CONDITIONS AND PROJECT-RELATED SCENARIOS.

Sillulated Weekly Tellperaturea(C), July

,.. I' I .1,

Location Natural Watana Filling Watana Operation Devil Canyon Operation
(River Mile) Range Mean Range Hean 1996 2001 2002 2020

Range Mean Range Mean Range Mean Range Mean

Portage Creek 10.3-10.8 10.6 Not Sillulated 8.2-9.5 9.0 8.3-9.5 9.1 7.3-8.8 8.1 7.4-8.9 8.2
048.9)

Sherman 10.3-10.8 10.6 Not Sillulated 8.5-9.5 9.2 8.5-9.5 9.2 7.8-9.1 8.6 7.9-9.2 8.6
030.8)

Whiakers 10.7-11.4 11.1 Not Sillulated 9.4-10.~ 10.1 9.8-11.0 10.6 9.4-10.5 10.2 9.6-10.7 10.4
Creek (101.4)

Sunah ine 9.4-9.8 9.6 Not Ullulated 8.7-9.1 9.0 8.7-9.1 9.0 8.6-9.0 8.9 8.6-9.0 8.9
(83.&)

Sillulated Weekly fellperature. (C), Augu8t

Location Natural
(R iver Mile) Range Mean

Portage Creek 7.7-10.6 9.7
048.9)

Sherman 7.9-10.7 9.8
030.ti)

Whiskers 8.2-11.2 10.2
Creek (101.4)

Sunshine 7.4-9.8 9.0
(83.8)

W8tana JUlinl
Range Mean

Not Sillulated

Not Sillulated

Not Simulated

Not Simulated

Wataraa Operatioo Devil Canyon Operation
1996 2001 2002 2020

Range Mean Range Mean Range Mean Range Mean

8.8-10.4 9.6 9.0-10.5 9.7 8.2-9.6 9.0 9.~-10.2 9.9

8.8-10.4 9.7 9.0-10.4 9.7 8.6-9.9 9.2 9.5-10.3 10.0

9.1-11.0 10.2 9.4-11.2 10.5 9.5-1l.1 10.1 10.2-11.2 10.7

7.6-9.4 8.9 7.6-9.4 8.9 7.6-9.2 8.7 7.9-9.3 8.9

Source: AIIDC 1984.

69143/ TBL
850215
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SUSITNA HYDROELECTRIC PROJECt
1974 WEEKLY TEMPERATURE RANGES FOR MAINSTEM SUS.ITNA RIVER. DEVIL CANYON TO SUNSHItU:.

FOR NATURAL CONDITIONS AND PROJECT-RELATED SCENARIOS.

Simulated Weekly Temperatures (C). September

Location Natural Watana Filling Watena Operation Devil Canyon Operation
(River Idle) Range Hean Range Mean 1996 2001 2002 2020

Range Hean Range Mean Range Hean Range Mean

Portage Creek 3.9-8.5 6.2 Not Simulated 6.3-9.8 8.1 6.4-9.8 8.3 8.8-9.4 9.2 8.4-10.0 9.3
(148.9)

Sherman 4.1-8.6 6.4 Not Simulated 5.8-9.6 7.9 5.8-9.6 8.0 8.0-9.4 8.9 7.5-9.9 9.0
(130.8)

Wh iskers 4.2-8.9 6.7 Not Simulated 5.7-9.9 8.0 5.8-10.0 8.2 7.5-9.9 9.0 7.1-10.3 9.0
Creek (101.4)

Sunshine 4.4-8.1 6.3 Not Simulated 4.1-8.2 6.1 4.7-8.2 6.7 5.3-8.1 7.0 5.0-8.3 6.9
(83.8)

Simulated Weekly Temperatures (C). October

Whiskers 0-0.1 0
Creek (101.4)

Portage Creek 0-0.1 0
(148.9)

Sherman 0-0.2 0.1
(130.8)

Sunshine 0.7-1.3 1.0
(83.8)

Watana Operation Devil Cany()n Operation
1996 2001 2002 20tO

Ranse Mean Range Mean Range Mean Range Hean

3.6-4.5 4.1 3.6-4.6 4.1 4.1-7.3 5.7 3.7-6.8 5.3

3.1-3.7 3.4 3.1-3.7 3.4 3.7-6.1 !>.O 3.2-5.4 4.4

2.2-2.9 2.5 2.5-2.9 2.5 3.0-4.5 3.9 2.5-3.8 3.2

1.5-2.2 1.9 1.5-2.2 1.9 2.2-2.9 2.5 1.8-2.5 2. 1

Not Simulated

N()t Simulated

Not Simulated

Not Simulated

Watana Filling
Range Mean

Natural.
Range Hean

Location
(River Hile)

Source: AEIDC 1984.

69J43/T8L
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SUSITNA HYDROELECTRIC PROJECT
1914 WEEKLY TEMPERATURE RANGES FOR MAINSTEM SUSITNARlVER. DEVIL CANYON TO SUNSHINE.

FOR NATURAL CONDITIONS AND PROJECT-RELATED SCENARIOS.

Portage. Creek 5.0-9.3 1.7
(148.9)

Sherman 5.1-9.4 7.1
(130.8)

Whiskers 5.1-10.1 8.3
Creek (101.4)

Sunshine 5.2-9.4 1.7
(83.8)

Location
(River Mile)

Natural
Range Mean

Sillulated Weekh T,ellperatures (C), May

Watana Filling Watana Operation Devil Canyon Operation
Range Mean 1996 2001 2002 2020

Range Mean lanle Mean Range Hean Range Mean

3.8-5.1 4.5 3.6-1.1 4.9 3.6-1.2 5.0 2.5-·4.9 3.8 2.6-5.J 3.9

4.2-6.3 5.0 3.9-1.2 5.3 3.·9-1.3 5.3 3.0-6.0 4.6 3.1-6.2 4.8

5.0-8.4 6.6 4.1-9.2 6.8 4.7-9.2 6.8 4.0-8.1 6.2 4.0-8.5 6.5

4.9-8.4 6.8 4.8-8.5 6.9 4.8-8.5 6.9 4.5-8.3 6.7 4.5-8.4 6.8

Whiskers 9.3-13.1 11.1
Creek 00] .4)

Sunshine 8.0-10.1 9.4
(83.B)

Portage Creek 8.9-12.4 10.5
(148.9)

Watane Operation Devil Canyon operat ion
1996 2001 2002 2020

Ranae Hean' Ranae Hean Range Hean Range Hean

7.1-10.6 8.8 7.4-11.1 9.1 6.1-7.9 1.2 6.1-8.8 7.5

6.9-10.3 8.7 1.1-10.1 8.9 6.5-8.7 7.8 6.5-9.4 8.0

8.1-12. J 10.2 8.3-12.3 10.3 1.1-10.8 9.4 1.8-11.3 9.7

1.2-9.6 8.6 7.2-9.6 8.6 7.2-9.4 8.5 7.2-9.5 8.57.1-9.3 8.4

7.2-10.1 8.9

Sillulated Weekly Te-peratures eC) I June

Watana Filling
Range Mean

5.8-1.9 1.1

,5.4-1.0 6.5

Natural
Range Hean

8.8-12.3 10.4

Locdioo
(River Mile)

SherIDan
(130.8)

Source: AEIDe 1984.

69J431 THL
850215



L...J L....J L-J L...J L.....J L.lJ l.L.J C-...-.J L.J r:......:..J c.....:.J L..J L.;J LJ t.....:.:..J r:..:.:..J L.J L-J L...J

Table 5 (Continued)
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SUS ITNA HYDROELECTRIC PROJECT .. " - ....
1974 WEEKLY TEMPERATURE RANGES FOR HAINSTEH SUSITNA RIVER, DEVIL CANYON TO SUNSHINE.

FOR NATURAL CONDITIONS AND PROJECT-RELATED SCENARIOS.

Simulated Weekly Temperatures (C), July

Location Hatunl Watana Fl 1Ung Watana Operation Devil Canyon Operation
(River Mile) Range Mean Range Mean 1996 2001 2002 2020

Ranle Mean Ranle Hean Ranle Hean Ranle Hean

Portage Creek 8.9-10.2 9.6 6.2-7.4 6.8 8.0-H.I 9.4 8.2-11.0 9.5 4.5-7.0 5.8 6.4-10.7 8.2
(148.9)

Sherman 0.0-10.3 9.7 6.9-7.7 7.4 8.2-10.7 9.3 8.2-10.7 9.3 5.1-7.6 . 6.4 6.9-10.4 8.4
(130.8)

Whiskers 9.7-10.9 10.2 7.9-9.0 8.6 9.1-11.5 10.2 9.1-11.4 10.2 6.1-9.0 7.5 8.3-H.4 9.7
Creek (101.4)

Sunshine 9.1-9.9 9.4 8.4-8.9 8.6 8.5-9.5 9.0 8.5-9.5 9.0 1.8-8.6 8.3 8.3-9.3 8.8
(83.8)

Portage Creek 1.5-10.1 9.1
(148.9 )

Whiskers 8.0-10.7 9.1
Creek (101.4)

Sherman 1.6-10.1 9.2
. (130.8)

Natural
Range Mean

Watana Operation Devil Canyon Opera t ion
1996 2001 2002 2020

Range Hean Range Hean Range Hean Ranle Hean

7.7-10.3 8.7 8.0-10.5 8.8 7.1-7.6 7.4 5.1-11.2 7.5

7.9-10.1 8.8 7.8-10.3 8.8 1.5-7.9 7.7 5.5-10.8 7.7

8.4-10.9 9.4 8.3-11.0 9.4 8.0-8.6 8.3 6.0-11.6 8.4

7.9-9.6 8.8 1.8-9.6 8.8 7.6-8.9 8.4 6.9-9.5 8.3

7.0-10.4 9.3

6 • 3-10. 6 9 •3

Simulated Weekly Temperature. ee}, AUIU.t

WaUna Filling
Range Mean

8.1-U.0 9.9

8.4-9.4 9.09.07.7-9.8Sunshi(1c
(83.8)

Location
(River Mile)

Source: AEIDC 1984.

69143/TBL
85021~
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1914 WEEKLY TEMPERATURE RANGES FOR MAINSTEM SUSITHA RIVER, DEVIL CANYON TO SUNSHINE.

FOR NATURAL CONDITIONS AND PROJECT-RELATED SCENARIOS.

Table 5 (Conti.nued) ..:
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simulated Weekly Temperatures (C), September

Location N~tural Watana Fi Uing Watana Operation Devil Canyon Operation
(aiver Mile) Range Mean Range Mean 1996 . 2001 2002 2020

Range Mean R~nge Mean Range Mean Range Mean

Portage Creek 2.0-1.1 5.8 6.2-10.4 8.6 6.5-9.1 8.0 6.4-9.0 7.9 8.0-8.5 8.2 8.4-8.6 8.5
(148·.9)

Sherman 2.2-7.9 6.0 5.5-10.2 8.2 6.1-9-1 7.9 6.0-9.0 . 7.8 7.6-8.2 8.1 7.8-8.5 8.3
(130.8)

Whisker.s 2.2-8.4 6.3 4.8-10.5 8.2 5.7-9.5 7.9 5.5-9.4 7.8 6.9"8.6 8.1 7.1-9.0 8.3
Creek (101.4)

Sllnshine 2.3-1.8 5.8 3.2-8.5 6.5 4.0-8.2 6.6 3.9-8.2 6.6 4.5-8.1 6.7 4.6-8.0 6.8
(83.8)

Simulated Weekly Telllperatures (C), October

Whiskers 0.5-1.4 10
Creek (101.4)

Portage Creek 0.5-1.3 0.8
(148.9)

Sunshine 1.1-1.9 1.6
(83.8)

Sherlll8n 0.5-1.4 1.0
(130.8)

Wa.tana Operation Devil Canyon Operation
1996 2001 2002 2020

Range Hean la.nge Hean aange Hean Range Mean

3.9-5.6 4.8 3.8-5.6 4.7 6.3-7.6 7.0 6.3-7.6 7.0

3.5-5.2 4.4 3.4-5.1 4.3 5.4-6.'8 6.2 5.7-1.0 6.5

3.2-4.7 4.1 3.1"4.6 4.0 4.5-5.8 5.3 5.0-6.2 5.8

2.5-3.6 3.3 2.4-3.4 2.9 3.0-4.0 3.1 3.5-4.6 4.2

Watan~ FiUing
Range Mean

0-1.6 0.8

0.1-1.6 0.9

0-1.5 0.8

1.3-2.3 1.9

Natural
Range Mean

Location
(River Mile)

Source: ABIDC 1984.

69143/TBL
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SUSITNA HYDROELECTRIC PROJECT I.. - ..... - .- • .. - _ J

1974 WEEKLY TEMPERATURE RANGES FOR HAINSTEM SUSITNA IUVER, DEVIL CANYON TO SUNSHINE,
FOR NATURALCONDlTIONS AND PROJECT-RELATED SCENARIOS.

Simulated Weekly Temperatures (C), May

Locat ion Natural Watana Filling Watana Operation Devil Canyon Operation
(River Mile) Range Mean Range Mean 1996 2001 2002 2020

Ranle Mean aanle Mean "lise Hean Ranle Mean

PortageCreeit 4.7-8.6 6.5 2.8-4.5 3.5 3.3-4.7 3.8 3.4-4.7 3.9 3.7-4.5 4.1
(148.9)

Shel'llan 4.7-8.4 6.4 3.2-4.9 3.9 3.5-5.0 4.1 3.6-5.0 4.2 4.2-5.2 4.6
(130.8)

Whiakere 5.3-9.0 7.1 4.1-6.5 5.3 4.4-6.6 5.3 4.4-6.6 5.4 4.9-6.7 5.7
Creek 001.4)

Sunshine 5~ 2-8.4 6.7 4.6-1.3 5.9 4.7-7.3 5.8 4.1-7.3 5.8 4.9-1.3 6.0
(83.8)

Silllulated Weekly Temperatures (~). June

3.6-4.6 4.1

4.1-5-.3 4.6

4.9-7.0 5.8

4.9-7.4 6.0

Location
(River Mile)

Natural
Range Mean

Watan. FilUng Watana Operation Devi1 Canyon Operation
Range Mean 1996 2001 2002 2020

Range Mean ~ange "ean ~nge Mean Range Mean

Whiskers 8.5-12.5 10.1
Creek (101.4)

Po.rtsgeCreek 8.1-11.9 9.7
04.8.9)

Sherman a.o-rr.s 9.6
(130.8)

Sunshine
(8.3.8)

7.6-11.0 -9.1

5.0-7.0 6.0

5.3-1.6 6.4

6.5-9.0 7.5

6.7-9.6 7.9

5.7-8.9 7.1 5.1-8.2 6.9 4.7-6.9 5.8

5.8-9.0 7.1 5.8-8.5 7.0 5.3-7.8 6.4

7.1-10.8 8.5 7.1-10.4 8.4 6.7-9.9 8.0

6.9-9.9 8.1 6.9-9.8 8.1 6.8-9.7 8.0

4.7-6.8 5.6

5.3-7.8 6.3

6.8-10. 1 8. 1

6.7-9.7 8.0

Source: AIHDC 1984.
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Table 6 (Continued)
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I J~ .... _.0· •• ,_ ••1. i. '. I ,SUSITNA HYDROELECTRIC PROJECT
1974 WE£KLY TEMPERATURE RANGES POR HAINSTEH SUSITNA IIVII, DEVIL CANYON TO SUNSHINE,

FOR NATURAL CONDITIONS AND PROJICT-RILATIO SCENARIOS.

Sillulated Weekly Te.peraturea (C), July

Location Natural Watana Filling Watana Operatioa Devi1 Canyon Operat Lon
(River Mile) Range Hean Range Hean 1996 2001 2002 2020

Ranle Kean Raale Hean Raage Hean aaage Hean

portale Creek 10.1-11.1 10.7 7.0-9.6 8.5 9.4-10.9 10.2 9.3-10.7 10.1 5.1-10.2 7.3 7.3-8.9 8.2
(148. )

Sherman 10.0-11.2 10.7 7.3-9.9 8.8 9.3-10.5 10.1 9.2-10.3 10.0 5.6-10.2 7.8 8.2-9.4 8.7
(130.8)

Whiskers 10.6-12.0 11.4 8.8-10.9 9.8 10.1-11.7 11.2 10.1-11.6 11.2 6.7-11.5 9.2 10.1-11.3 10.5
Creek (101.4)

Sunshine 9.3-10.5 9.9 8.8-9.9 9.2 8.8-9.7 9.3 8.9-9.7 9.3 8.0-9.1 8.8 8.6-9.5 9.0
(83.8)

simulated Weekly Temperature. (el, Augult

Wauna Operation Devil Canyon Operatioa
1996 2001 2002 2020

RaDle Heaa Ranle Hean "ale Hean Ranle Hean

Location Natural WataDa Filling
(River Mile) Range Hean Range Hean

Portale Creek 9.4-11.1 10.7 9.2-9.8 9.5
(148.9)

Sherman 9.5-11.2 10.7 9. 5-1a. 1 9.7
( 130.8)

Whisken 10.1-12.0 11.4 10.1-11.1 10.6
Creek (101.4)

Sunshine 8.5-10.2 9.7 8.4-9.8 9.4
(83.8)

9.0-10.2 9.7

9.1-10.4 9.9

9.8-11.3 10.8

8.3-9.7 9.3

8.9-10.3 9.6 5.5-8.5 7.4 7.3-10.2 8.1

9.0-10.5 9.8 6.2-9.0 7.9 7.8-10.38.5

9.8-11.4 10.8 7.4-10.0 9.0 8.7-11.1 9.7

8.3-9.7 9.3 8.2-9.3 8.8 7.9-9.4 9.0

Source: AEIDC 1984.
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Table 6 (Continued)

SUSlTNA HYDROELECTRIC PROJECT .i.· ., I •.. •.

1974 WEEKLY TEMPERATURE RANGES FOR HAINSTEH SUSITNARlVER. DEVIL CANYON TO SUNSHINE.
FOR NATURAL CONDITIONS AND PROJECT-RELATED SCENARIOS.

Simulated Weekly Temperatures (C). September

Location Natural Watana Filling Watana Operation Devil Canyon Operatio.n
(River Mile) Range Mean Range Mean 1996 2001 2002 2020

Range Mean Ra!l!... Mean Ranle Mean Range Mean

Portage Creek 4.3-7.9 6.3 5.4-9.2 7.5 7.5-9.0 8.3 7.6-9.0 8.3 8.4-8.6 8.5 7.2-9.1 8.4
048.9)

Sherman 4.4-8.0 6.4 5.0-9.0 7.2 7.2-8.9 8.0 7.2-8.9 8.1 8.0-8.6 8.4 6.9-9.0 8.1
(130.8)

Whiskers 4.6-8.4 6.7 5.0-9.3 7.4 7.1-9.2 8.2 7.1-9.2 8.2 7.7-8.9 8.4 6.1-9.3 8.2
Creek (101.4)

Sun8hine 4.5-1.6 6.1 4.5-7.9 6.2 5.5-7.8 6.6 5.5-7.8 6.6 5.6-7.8 6.7 5.1-7.8 6.4
(83.8)

Simulated Weekly Tempenture. (C). October

Natural
Range Mean

Watana Fi lHng
Ranle Mean

Location
(River Mile)

Portage Creek
048.9)

Sherlllan
030.8)

Whiskers
Creek (101.4)

Sunshine
(83.8)

0-2.2

0-2.3

0-2.3

0-2.6

0.6

0.7

0.6

0.9

0-2.2

0-2.4

0-2.2

0.3-1.8

0.8

0.8

0.6

1.1

Watana Operation Devil Canyon Operation
1996 2001 2002 2020

Ranle Mean Ranle Mean lanle Mean Ranle Mean

2.2-6.5 4.6 2.3-6.7 4.8 6.3-.8.3 1.5 4.6-1.7 6.4

1.1-6.0 3.9 1.2-6.2 4.0 4.3-7.6 6.2 3.4-7.2 5.6

0-5.7 3.1 0-5.8 3.2 1.5-6.9 4.5 1.4-6.6 4.4

0-4.1 2.1 0-3.6 3.1 0.8-3.8 2.6 0.7-3.7 2.6

Source: AEIDC 1984.
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Table 7

SUSITRA RYDaOELECTIIC PROJECT
SUSITHA IIVEa TEMPERATURE RANGES (C)
UlIDER FOUR METEOROLOGICAL SCENARIOS

Foa TRE PERIOD SEPTEMBER THROUGH APRIL

RK
Natural

Bange Hean

1971-72
Watana Operational

19961/ 2001
Bange Hean Bange Hean

Devil canyon Operational
2002 2020

Bange Hean Range Mean

I""

ISO ~6.S

130 ~6.9

100 0-7.1

0.7
O.S
O.S

~S.4

~S.3

o-S.5

1.9
1.5
1.4

~S.4

o-S.3
o-S.5

1.1
1.5
1.3

0.7-S.4
0-8.4
0-8.5

2.3
1.6
1.4

0.6-S.4
o-S.3
o-S.5

2.5
2.0
1.6

Natural
Range Mean

1974-75
Watana Operational

1996 2001
bnge MeaD RaDge Hean

Devil Canyon Operational
2002 2020

Bange Mean Range Mean

150 o-S.5
L30 0-8.6
100 0-9.1

0.9
1.0
1.1

0-9.S
~9.6

~10.0

2.0
1.7
1.5

0-9.S
0-9.6
~10.0

2.2
1.8
1.6

1.2-9.4
0-9.4
0-9.9

3.0
2.3
1.9

0.5-10.0 3.0
~9.9 2.3
0-10.3 1.9

RK
Natural

Range Mean

19S1-S2
WataDa Operational

1996 2001
Range Hean RaDge Mean

Devil canyon Operational
2002 2020

Range Mean Range Mean

r

ISO 0-7.7
130 0-7.9
100 0-8.4

1.1
1.1
1.3

0-9.1
0-9.1
0-9.5

2.8
2.4
2.1

0.4-9.0
0-9.0
~9.4

3.0
2.5
2.1

1.8-S.3
0.7-S.2

0-8.6

4.0
3.2
2.4

0.8-8.6
0-8.5
0-9.0

3.9
3.4
2.7

Natural
Bange Hean

19S2-83
Watana Operational

1996 2001
lange Hean Range Mean

Devil Canyon Operational
2002 2020

Range Mean Range Mean

ISO 0-7.9
130 0-8.0
100 0-8.4

1.1
1.2
1.3

0.1-9.0
o-S.9
0-9.2

2.7
2.3
2.0

0-9.0
o-S.S
0-9.1

2.9
2.4
2.1

0.9-8.6
o-S.6
0-8.9

3.5
2.8
2.2

0.6-9.1
0-9.0
0-9.3

3.2
2.7
3.1

l/Year for which the estimated power demand was simulated.

Source: AEIDC 1984.
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