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Denaii Dem notb congiruched 146,600 1,575,000 i1
Densli Dum congtrusted 105,000 1,575,006 2

Frebeble S, 1, wd 25-year flood hydrographs having eharasterictics
es lisgted below and ehown provhicelly on Plate 3 arve reccuomended fow
use for estimating diversion during counstrustion requirsnsnts,

Freguenay Pesk discharge 1b-dey voluna
. yens {efe) - WSesresfest)

42,7700 884,000

49, 200 993,000
58,000 1,141,000

BB

Bouling recomendation., Reservoeir be ascsumsd fUll to top of conserve-
tion storege spoce av the begivning of the inflow design £lood,
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Degeriotion of Stody

Vee Damoite lg on the Susitne River approzimstely at the losetion of

the gtresm gegivg staticn identified sz neoy Cantwell; latitude

62° 42t 00" N, longiinde X 3z 50% B, The U, 8, CGeclogiosl Survey

publication, Surfsge VWabers of Alasha 1 : drainage area of
an baen ascephed

4,150 sguare milse ebove the gaging , witle
for vase in this shudy. Ve have nade v provicus flocd studies Lo
demslites on the Sugliina Blver,

1. Denaldl Damgite, upstreem (rom Ves glie; dreinage aven
1,280 square niles, Recconalssanse etudy of Agwll 29,
1G58,

e &

2. Devil Canyon Denazite, doewngtress from Vee Damalie;

dradnspge grea 6,100 square miles considered combributing,
Feesibliity etuly of Juas 29, 1959,

<

A drainsge eres may of the Susitoe River besin is shown on Plate 4.

Date from the previcus £losd studies supplemonted Ty edditicnel secend
veneff reeords have Deoen wvsed In this stuly.

Degapdpticn of $he beasin
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: @ilte eontrels e great part of ths basing

Moot headwaters ¢f the Susiton River sxiginais in the
Aleska Nange, wilch eonbalns & perennisl cover of coow and
ice wihich is the source of the glaclers which caze oulb of
the Alssks Range ond fead the Susiina River, Tha braided
gtroms chenuels shown Jon the map/ deplet the drainsge from
thess giseliers, vhich elgo cerry sn cxbvemsly heavy sediment
g 5 o }r +f

load, fmmedistely below ihe mountelns, the ares i flat

¥ 3
with ndredes of lekes caused by depressicns ledt ue the
glaciers ceceded., Many of theze depressions Lok sud
crblets, vhile others have emall natural cutlsts that
eomduaive to long lag times., The reesgon for the lask ©
drainzge patterms fe {thet the renession of the gleciera
bag been 806 vecent that there has not besn sufficlent time
ta develop an sdeguate dwainsge pattern.

W

"The vegetative cover immedialely below the perennisl snow
coveyr of the Alaska Range consistes of muskeg and tundys,
underiaoin by permafrost., Below the 32,000-font elevabion
pems emall spruce and hewlocks, mostly wder 20 feelt in
height, end small biveh trecs sre fouwnd, The tundra exd
muskeg have the cepabilily <o detein rainfell or snowmeld
sousing extremely icong lag tines,




rather wez::z;g* entrenshad for 25 wiles o
Canyon aaz? swag with sosevhat stesper slopss.
ck cuteroppings in thisg axea, which
would resuld in lower aek.nuugm rates then in the upper end
middle poyt of the bagin, In the nawt 25 wileg there iz a
gredual Yvensition from the decply enlrenshed chanuel to the
brasd, flat plains of the middle poriion of the Susiton
drainsge bagin, The scuthesst portien of this dyai %’f"* ”*{fz%
iz confined o the very £lat lake aves drained by the Tyon
Riven, Is, 18 believed that any ficod peske from this &ma

would be Clattaved due to the offest of the lakes,
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WThe Susitna Hiver aelso draing the Telkesins Mountsing, vhich
form e widge along the soullwest portien ~::;:. the dreinage bagin,
Thess meantadng, altbough som us% lower thsn the Alaske Hange,
contein small glacisra, end some of the glreams ggﬁ ating
from this eres ave gilacier fed. The Telleestna Mouwnteln Bange
forps 8 netural berrier to the welst ady fron Berlny Ses and
the Ceock Inlet, thereby redusing the storm potentisl of the
Sugling drainage b&sizze‘“

(*

It dp undersiscd that pressnt plax
Vee B ¢ elevation 2,350
Ve
Susitng River ohanusl Dowwsen onsil DemsSite a &@ Do i
lower channel of Tyone Hiver, This inundetion *@*133. seeelarate
centration of inflow to Ves Rvsezvmim

f

Styrasnfley Beoords

Tha fellowing discharge wvecexrds were available for sireams in the
Susitme River bagin:

Sugitne River et Gold Cresk
Drainsge area-~0,160 squorve mileg (U,S. Geologlosd Survey
z;gt&rﬁ used in this swﬁy}
Period of recorde-iugust 194%--September 1962
Meximum peek discharge-«80,600 efe, June 15, 19562
Maximen 15-{ay volune, mz’@mfeetmi 583, 8{?3 ; June M-24,
1962

m

Sugitan River near Cantwell
Drainage area-<4,340 sguare niles
Period of reconde«lizy 126L--Seplembeyr 1962
Mpxrimuzm peek discharge—-54,700 @fg, Juna 1952 (;m;xab.zy 1.5%h)
Maximun 15-day volume, scre-fect--not determinable because
of pericds of eversged disshawxges
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Sbg*m River neay &em&i
Drainsge ares--250 gouare miles
Pericd of Record--lay 1997-Seytember 1962
Meximoe pesk diecharge--18,700 ofs (entimated) S‘tm@ Ty 165
Mazimm 13@@@ volume, a@m@%@w&%”“‘ éc&m
Juna 418, 1957

MeClaren River near Paxson
Dradnags aret--2080 sguare giles
Paricd of record-«Jung 1958-Soptamher Zi‘%%) 2

-Maximun peak diseharge--8,920 efs, September 13, 1960 ,
Moxinus 15-day velume, %%?@%M&Eﬁf&é July 28-fugust L1,
1860
wi“@\.

m@iﬁﬁﬁé’f;{?& Posords

There ere ng relistle wprecipi lata for stations within the bagin,
Some efforte have bDson made glnsg L A proct }fi*éz"m dats in
the vieinlty of Denali but no szsabz_a data have Dbeen obtadnsd, Hnowledge
ef presipitetion sharacteristics within the Susitma basin romsing

sgeentlially the sane as poss ‘::«: 4 for s Devil Canyon {io
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eebimated in the recsconglegance gtudy fov Densli Dem
emount of purcharge in the ressrvolr could be used to cgnizol the fleod

L maximm probeble reinfload added to eboul averags hzgw L glenisre

melt weg derived in ths zc&sq@ ity £lood ghudy for Devil Cenyan Demaita.

pF E=p e

[P S TS I N rimiton 2578 b e B P . 2 Fo L
vrobabls geasrcmnal saszmslt and o ’W?':»m’**; degirn  fiood wer

At Veg Damsite, it s b@»zev% the eme eritical ficed coniitions am
envisioned for Devil Cagyon will resuld from runedfl fyom v mavipus
probable ralnstorm sdded o high glacler-small runeff ciﬂwim tha Jul
Septenber period.

Ziritetions Dua to Avellobls Dats

Anslyssa of recorded flood eveats end cmg@%‘dﬁm c;:‘: e inflow design
flood vers made uslng mean delly ddecharge emounie and Zd~hour preciplte-
tion emounts because data for u@ing ghorter ting éﬁgm@_@ms were nob
aevailable., A gresier then usual relience on judicicus gelection of
flood-producing factors bad to bm uzed dn thie giody. There iz great

nesd for collestlon of edditionel hydrologle data within the Susitna
yver basin before final designs for the nroposed daumy sxe made,

Develommant of Inflow Doglon Flrods

It was helieved %viﬁ zble to present Inflow degipgn Llosds for Vee Dame
site for two cenditvions:




v

1, Upstresa Denall Dam pot congtructed
2. Upgtresm Deneld Dom conslyruehsd and opsrating

This requlved the develosment of design reinflesd inflow ad Denall Deme
gite and design rainflocd inflow to Ves Dassile from the intervening
grea between Densli Damslte end Veo Damaite,

e

Undtrrarh dovelownent, Disge

gehavys the Sugiins River neoy
Cantwell wilil berelnaftsr ba yeferss

sharges et Vea Damsite,

2

&
“ad
BN
i
e
i

QB
Py
-«
s
m
433
R
G O3
r; &
«
@ 2
2
£
o
b

4

H

¢ Damgile weve svallobhis

i med

Goneurrvent resords at ths Denall gag
o

]

L2

2

L
=L W0
(%)

e &

@
for valn runoff for a stosn of fugust 3=4, 186L. The moximum mesan daily
digcherge ot Denali gage was 15,000 ofs, August 5p at Vee Damaibe,
31,300 ofs, August 6, Dischawpes av Depsli poge were roubed to Voo
by methed of succesgive avereges uging ledoy treavel timas, Routed dige

gharges vers subtracted from Vee dlochavges o give inficow fyom the
area below Depali gage. These (lscharges were plotvited oo carlesian
paper and & base {low eslisated graphicslily. The net Llow efter sub-
tracting the base flov was comsidered repregentative of reinfell munedi.
Deily net discherges were egpresged ps poresmt of total net voluns,

Tima of ccourvence of %) percent of tobel voluss ves cumpuied and sene

of) A e & “§ 3 b oF | R e,,»*e:;a’(!h 58 et 2 Tt
gldered es time of lag plus serdedurstion, Accumdlative discharges, In
percent, were plotied versus percent of log plus comi-Guralien o3 en

Ll
‘ P AT pd e Tyegede e o o, o : 3 WO A 1
Secugzve distribulion groph ez shown an Ploats 5,

T DL NP e 2 - . & R e " L onnrfen £
Thits Chmidsiy unlt G nothe DRevil Cooyvem flood siudy (Fef.
T eaidegn £ e }»ﬁ 1:‘! va f«. = érg* sy = 30 'nvw‘ G eyb o ‘5‘2%‘1‘: g o g 5%
Fiats 6, Devil Canyon study) v v aviae an sscumlabive peresnt ©

volumse i plotied versug peceont of gseni-duration ag alww
o 3 5 AP 2 ey e fa g b

¢ Flate 5. HNet rainfell rumoll fov s svent records

Denall pexe was chioined by egtinmating a base (low graghicsily and

pointg of & gimlilevly computed S<ourve ave indicsted on Plate 3,

£fber examiniog the S-~curve data shown on Plate 5, 1t wes decided

that & representative Segurve for tha gublest sreas would be to use
the Securve of the Sugsitna River at Ves to 100-papcent of lag plius
sexd-duraticon aod therealter vse o amsgtyusied aversge curve ag showng

Tt

sveraging the curve for Ves wiih the curve for Devil Canyon. I% wag
helizved the S-curve portion vepresenting the recession portion of the
net ralnfail runoff a2t Densli gage wes unyeelistleally micep,

Log tines. The 24-bour unitgreph developed for Devil Camyen Demsiie

had a leg Wae of 60 bours, Thisg leg time wee plotied versug an L&m/*/s
fector of 2,610 eg showm on Plate 6, A cwve vas drawn throvgh this
point perailel te cuy Mounteln Lag Curve as chown, Oody idmdited sup-
porting date for lag time eslimatesn coulid be obtained frow emalyses

of the 1901 event beoause of lack of yainfell data, The cenier of volums
of the net bydrograph for the aves Detween Demali goge end Ves was 2,94
daye, 70 hours, Assuming 24 hours' excess, lag time would be 58 houra,
vhich fells en the congtructed curve es en LLG a/{ﬁ feotor of 540




was computed for this avea, lowever, If the vainfall excess were *
48 bours, the lag time would be 46 bhours, whieh Tfalls well below
the eongtructed curve,

By judgment, 1t waz deolded to uss the construsted surve to oblain
leg times, An LLca'JE factor of 5 which gives s lag time of 42
hours was somputed for the ares sbove Denall goge end used o3 repre-
gentetive of the sres ebove the demside, This was & cunprezisae velus
ugsed to eliminete separate compuitstions for existence of & ressyvolr
- gbove Denali end nonszistence of a ressrvolr,

Vee Reservolr was agowsed at slevation 2350 fest and L&caﬂig factaxra
camputed for the McClaren dreinage end the Cshetwe drainsge., A welght of
tete-thirds was given for ths MeClaren factor and a weight of one-third
glven the Oshetne factor, The welghted factor of 260 gave & lag tinme

of 30 hours, which was accepied for the erea belween Denall Demsite and

* Vee Damsite.

Uniteraoh distrlbutlion. A 2é-hour distribuiticen graph consisting of
ineremental Z4-hour percentages of totel volume was obtained for each
erea using the gbove lag times and the repregentative S=curve dige
cussed previocusly.

Degign Storm, The decign storm derived in the Devil Canven flood study
gave an aversge depih of 6.8 inches of precipltation in 72 hours over
the entire waisrshed above Devil Camyem Demsiile. 1t was ooh nouelsery
in thet study to estimate variation in rainfall over different sub-
hagins ef the watershed bub the belief that e varliatlion was present was
discussed, '

Ho additional meteoralogical data which would ghange the Devil Canyon
design storm egtimate have been acguired since making that study., It
wes decided, therefore, to use the Devil Canyon desizn storm values in
Cthis study but to estimate a variation in subbasin storm amounts due 4o
topographic influences. Such an estimate is feasible because of ths
locatiens of the damsites. Design storm conditiong postulate a strong
flow of moisgt eir northeastward from Cook Inlet over the Talkeetna
Mountaing into the Susitna River basin, Precipitation would be heavy
along the Telkeetna Mountaln Divide, about 5,000 to 6,000 feet in elevaw
tion, bub would deerease on the lee side (northeastwerd). Referring

to the drainsge map, Flate 4, it will be seen thet most of the precipilis~
tion along the lee side of the Talkeeina Hounteins will contribute to
runoff from the arvea beitween Vee Damsite end Devil Cenyon Demsite, 4g
the modet ely flow continues northesstward scrose the midpart of the
pagin, it is belleved precipitation would be less heavy then elong the
lee gide of the Talkeetina Mounteins because of the lower elevetione-
about 3,000 feet, Vee Damsite and the Tyone River drainsge lie in this
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erea, As the moist alr continues novibesstwerd, 1t encounters shayp
1ifting egainst the Alaske Range, which rises sbruptly to pesls of
12,000 to 13,000 feet., This 1lifting should produce insrotsed precipitas
tilon over the higher &l ??&&5@3& & large part of the Densil Demsite
drainsge lies in thils eree,

An analysis of the August 3=4, 1981 glovm mmoff geve soms suppert Lo
the ebove reasoning. Rumeff et the Denall gege end at the Mcelleven
River paze was combined end routed to Vee Demsite. These two records
measure a large §af@ ﬁf the raned'f frow the high elevations, Routed
discharges were subbrected from Vee discharges, bazme flows estimatbed
graphically, and neé rain mmof! cooputbed, mesg computations ?Eﬁze&t@é
0.87 dinch rmell fran 1,230 sguare mlles, Deneli gege drainsge plus
MaClaren River gage éfa&gaguﬁ coupared with 0.25 ineh wonoff from 2 120
square niles, the intervening aves bolween the upslreanm goges end ve&
Damaite, Aﬁsgwi“g a 2-tay gtorn and the retention lose sdopled in the
Devil Cenyon study, 0.8 inch per day, an indicated total storm depth
vas estimated as 2.47 inches for the high elevatlons campered with
1,85 inches fox the intervening aves, & wratio of 1,33. Unforbtwnately,
this iype enslysis could not be extended to lnolude the area belween Vee
Damsite exnd the Gold Creek gage besause of lnvonplete zunoff records at
Gold Creek gege for this event,

By Judgment, it wes decided $o sgsign the cenlral p@f@iﬁn of the basgin
& welght of 1.0, in s instence c&ysiéﬁyiug the central portion 1o
congist of all @ss eres belween Denall Damsite ond Ves Damsite; tho arez
sbove Dennli Demsite & weight of 1.3, and ibe avea between Vee Domsite
and Devil Canyon Damsite e weight of 1.2, Using these weights snd the
design storm aversge ﬁyeclpi%azian of 6,8 inchas over 6 Eéﬁ square
miles (eren used in Devil Caaven study for Cold Creek sagﬁ;§ the follow-
ing subbasin 72-bouyr design storm values we ere computed:

Drainsge area Lverage grac;p.
Subbagin Azouare-miles) (3nehes)
Avove Denali Dem 1,280 - 7.8
" Intervening area, Denali :
Dem to Vee Damsite 2,860 6.0
Vee Damsite to Devil
Cenyen site 2,020 7.2

Incremental Z4-nour emounts were made pr@ps“*i@nal tw insremental amounts
of the Devil Cauyon design storm. Listed below in design exrangement aye
sdopted subbasin design stowmm values elong with excesses computed using
g daily retention loss of 0.8 ineh,

It



Deaton Storm

Above Denali Dam Densli to Vee

1,280 gouvare miles 2,860 %awﬁre miles

Precip, fxcess Precip.  Excess

ime, how {incheg) (4inches) {inchen) {inches)
) 0 = 2‘{# 202 1¢:‘.§. 3»0‘? Gg%
24 « 48 4.0 3.2 3.1 2.3
L8 - T2 1.6 .g.8 - 0.4
7.8 A 6.0 3.6

hverage precipitaticn over 4,140 square miles ebove Vee-«0. 50 inches

The sdoptlon of the veltention lose of 0.8 insh per dsy was discussed
in tbe D@vil Cax aryon study, pointing out that Gue to liwitsd deta it
ghould be congidered as an "index" velue, and wos “%3@ =in" with the
desipgn stomm devivation, There is no basis for chapging this rate f@r
thic ebudy.

Degisn flood glocier-meltl base flow., Available streardlow records ot

Demali gnd for the Mellaren River show thet the perded of maximm apnusl
15=gay volume of runof? fyom the uppey portion of the watlsrshed most

often hes been within the yericed July 20 1o dugust 10, Although intense
reinstorns causing the largest rainflecds in the briefl pexriod of record
have ocourred after midefugusd, it ls belisved reascnable for desimm to
sombine the computed design ralpfliocod with the maxis iate July-August

=y vl Fa mend
ey X M e T F wasd s e
mmolf of »eeowd, The 1G82 runs®f woets this criterion,

A maximum 15-day runoff at Densli gage of 191,400 efs-deys was recorded
July Zl-fugust 4, 1962, This volume was divided Ly 15 to give an svers
age Qaily discharge of 12,760 c¢fe, which was used as an everage 1l5-dsy
vage flow for degign ;1@@& cunput ati@ns of inflow et Densli Damsite,

The recorded 15-day valam@ at Vee gite, July Zl-August 4, 1952, vwas
332,000 cfe=daya, Subtracting the volume recorded at Denall from that
et Vae end dividing the resull by 15 gave en avevage dally discharge of
2,730 efg, vhich was used as an average l5=dey base flow originating
from the arsa between Denall Damgite snd Vee Damsite

Inflow design flood--Denali. Dam not constructed, Design relnfleod runeff
for the ares above Denoll Demsite and for the intervening area batween
Denaii Demaite zed Vee Demsite was eomputed using respective 2i-houy
distribution gronhs and the respective excesses previously tebulsated,
Regpective bage flow was edded to esash rainflood, The total flood
computed at Denall Damsite was sdded directly to the flood sapuited

for the intervening area o Vee glite withoubt routing because of %

short travel distsncs bebween Denall Deamsite and the bhead of the pro-
pozed Vee Beserveir. The hydrogreph shown oo Plate 1 having a pesk

b
i,



discharge of 140,000 ofs end e 1S5-day wvolume of 1,575,000 ecre-feet
was construsted using the compuled delily dlscharges,

;nf1®’ design floode-Denall Don construsted, The design reilnflocd

£
eriging émy %bav& Densli Dowslis wes rﬁv‘@é through Densli Reseyvolr
vaing recomnalissance designs for thet strusture, aseuwning the regere

vody full te top of esotive couservation Svﬁfﬁge et the beginning of

the veinflood, The culflow dlscharges of this reouting wers added

directly to the reluflood ecauputed for %&% intervening aves, Denall

Damsite 10 Vee Demzite. The Iydrograph shovn on Plate 2 having a p%ak

discharge of 105 yGQQ efs end a Li-dey veoiuma of 1,575,000 acre-fes

ves consirusted using the computed mean dadly éi&ﬂhazf@sg Denall ng

w&ll veduce the peagk discharvge from the uwpetresm erea but aaxy temporeyily
delay a pert of the ruwnofl volume,

Fovelorne Curves

Envelone curve data fovy recorded mawimgn pesk dischiarges for Interior
Alaske stresmg éye presented on Plete 7. Sugitna RBlver basin puints

are indicated by epecial eynbol, A curve has besn drawm contreiled

by Susitns bagin polmie; Sesitna River eb Gold © Creck, 6,250 square miles,
80,600 ofs, June &59 w@fzs end MeClarven Hiver uneav Paxsen, 2080 square

miles, 8 92& efs, September 13, 1980, This curve envelops all plotied
points ezce?t ﬁhﬁge for the Copper River near Chitine, ihe Little
Sapitng River gnesr Peloer snd the Matsnusks Kiver near Palmer, Jursery

iﬁspeeulen inddcetes these stvesnws bave highsr siorn poltentlal than

does the Susitna begin., It is believed ressconable 1o use the curve as
drawn for comparisons al Vée gite because the gege at Golf Creek measures
totel basin runcef? from over 6,000 squave miles end the MeClaren River
gege meosures munofl from the aigh clevelions for 2 relatively small
area, Thig curve indicstes a pealk dischavge of 60,000 cfs for 4,140
sguare mileg, ares apove Vee Damsite.

Moximm 15-dgy volumes resorded at steliong within the Susiitna River
basin have been plotted oo shown on Plate 8, A curve indicetive of
-volume &t Vee Damszits is controlled by o 15=day volume of 414,000 ecre-
feet, Juns 4-18, 1957, at Denali and a 15-day velume of lSDSBVQGQ BCTe-
feet June L@~24$ 1962, at Gold Creek, This curve indicates e 1l5-day
vcla&e of 1,180,000 acreefeet for 4,140 sguare miles,

Divers é@n reguiremente during consiruntion

The anyear resord of streamfiovw ab Gold Crsek gage was used (o estimais
probable Se, 18-, and Z9-year flocds at Vee Demsite as follows: A
Hasen's ;rguuﬁnﬁf'cg& wbation was mede using annuel meximunm peek dige
charzes and spnual maxima T%«éay voluzmes at the Gold Creek gege, Ths
Huw, 10, and 25-year valucs at Gold Cpeek given by these compuiatione
were eﬁsgste% frem 6,160 sguere wiles o 4,140 square miles by ihe

ares felaticns in @agwn by the slops of the envelope curves. A summery
of these e@mga%&%ieas folliows.

L.



At Cold Creek, 6.160 scusre miles

Peak discherge d5«d8y volume
’ ce""'? 632{3 O‘gl
C:Qgt 3‘.08:’:} laeﬁ
mean : 49,023 ofs 1,044,780 sere-fect
Frequency in Pesk Vaioms
vesrs (ofs) ({eoye-foot)
5 57,360 1,190,000
16 66,180 1,337,000
25 77,950 1,536 000
Adjustment fector, 6,160 square miles to 4,140 squave miles
Peak discharge G744
15-day volume ‘ 0.743

Ab Vee Demsits. 4,140 scuare miles
¥

Freguency in Peek discharge  15-dey volume
pacicts {efs) {zerecfest)
5 42,7700 884 o0n
0 42,200 993,000
25 567000 1,143,000

The above fleod values at Vee Damslte were used to econstruet the dlvere

sion reguirement Iydrographs, FPlate 3,
NI
. ./ 7 /z/’/;/ D}?//MZ/Z/

I conour
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