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Potential Waterpaver of Lake Chal~~chAmnn, Alaska 

By 

Bruce L. Jackson 

Iake Chakachauw, I n  view of  i t8  area, altitude, tsnd locatLon i n  a 

region of hi@ gorecipittbtian md runoff, hsr, e large potential power 

value. Sbc outflow from the lake, based on fgnnited e t ~ ~ l o w  reccrds, 

vuriee fkm leas fbea 6Q cfs t o  w e l l  over 15,000 cfe, with an musf. 

flow In 1960 of 996 cf6 or 2,320,000 acre-feet . With thfe pronounced 

warfation in flow, regu&"Vion by etarage is mceassry for pcmr d@vc4.op- 

me&. T&e ragul8ite sfarage can be devebged by &wing the lake be- 

~ t s  natural &-1. mr coa@ste regulation, a drewdown of 70 feet w o u  

be required. Regulation of  90 m a t  of man flow can k eccompUshgd 

with a drawdow~ of  @ feet. Cowtructian of e dsm a t  or near the btrs  

eppears to be in the McAzWur River Valley where a man bead of as much 

crs lU% test could ~K I  ut i l lesd which with a man flow of 3196 cfe 

dibwslop 238,000 kw. 'Ebe pcincigef. market tor tbb paver vould be the 

and vicinity ares and tbe Ebtui Penlnsul.. 



fbtroduct ion 

Lake Chakachauma i a  a high mounfxin glacial hike Zocated in the 

Alaskan R a w  ~ w r e  80 ntlee vest of Anch~rage. Mo roads or gassabh 

trails exist into the lake, anrl at present this area is imcceseible 

~~~h'intersst has been ehavn In recent yews coneernbg the eater- 

been tmde and s gaging station eatabliehed just bslar the klar outlut'io 

order to obtain date on stor- cagecity and runoff clRarectzri8tZcs of 

the l ab .  

!i!k gunpaee of thfs report ie to premmt fhe date now smileble 

. .end estimate tbe potentla1 power which could be developd in t;h4s region. 

p s e n W d  ae a meme of emluetin(g the potential power. 

CI: 200 feet. 3QS1. 

TycmeIr - A-6, k, A-8, scale 1:63,360. CI: 100 feet. 

(fn preparation. ) 

&take ~~ - Scale 1:24,006. Cf: 20 feet, vith 

undorwefer contours to e depth o f  240 feet. 

(b prsgeratlon. ) 



Isks Chakechspma and vicialty is hcluded on the eerial photographs 

l&t& below. Thr! film6 for tbetse are on file with the Geological E;wvey, 

Denver Federal Center, Wnver, Colorado. 

Fllgbt Altitude Exposures 

w-653 2%m 19, 1358 136r 137 

M-222 ;r4,85O 5851, 5B523 B 5 3  

M-237 24,000 1011'7, 10U.6, 1OU$2 

Ime Bureeu of Reclamtion office in d b ~ ~ u  Furnished fuads fur 

approximately one-helf the coet of the f i e l d  ogeratioas. 

RevLou& invest $gat 1 on8 

Tbe earliest authentic i n f ~ ~ - ~ ~ ~ t i o n  about this part of AZeslcEt was 

that  obtahed by the Britbh pavigator, Captain Janeo Cook, who in 1778 

Bl~covered the inlet that beare hia nams. A secotir3 British ex_oadlfbn, 

baded by W g r e  Vancouver, returned to tbe in let  in 17% for fux*ther 

e x p ~ t ~ .  I 

h urgsdition by J. E o  8grrrr a W o  S o  P~et -=reed =st 

Cook u f  -6 tbe Alaskan t0 tbe h o f  L a b  Chaksr- 

w. Ib 1902 en expedition o o ~ u e t s d  by Allrod H. Brooks win went 

of ldoe ~~ d a u w e  the Alaskan Ran&e. mils expeciltioa 

use ths firet krto this regtonbut rttll bft t b  eres eround Lake 

cbadam% une~rg-. 



In lg2'j' an exploratory party headed by S. R. Cappa traveled irom 

Tyonek, an Indian vil lsge on the west shore of Cook Inlet, qp tbs 

Chakackatna River an8 acmes Barrier Glacier into Iake Chakachmm. 

lmie m y  fumed north up t b  Wgiehlamlne RIVBP, acrOa8 B high mountah 

WP, and Into the Chill- Valley. I h e  lateness of the seaeoa form 

tbem to retrace their stape end leave the upper part of the lake 

@+8, and -pet3 a reprt on the pdential power evailable which waa 

placed ia ogen fD. 

Present inveetigttioarr 

A survey was made of the during July and A-t m. A map 

of the ohorelhe aad underwater contours at 20 foot lntalYals to a depth 

of 240 feet vas made, an8 rdcm ~ o u n d w  below the 240 foot depth were 

ma& to &ow the glaxinwD &ybh o t  the labte. 3bpogrephy to 100 feet 

rrbove lake level wae conpihe8 froln aerial photomphs by t& benvrrp 

office of the 'Popog~e~pbic Dlvieioa, U. 8. Oeobglcel Survey. Sm 

underwater contouring baa k e n  co!nbiaed w i t h  this caqpiletlon and the 
. 

reeulticg i a  now in preparstioa for publication. This map w i l l  be 

at e e c d  of 1:24,000 vith a 20 foot contour interval. Th4 control. for 

fbe field mpping and colqpibtion was baaed on e network of trlanguletion 

along the lake established by tOcr Coast and Geod4fla Survey. A 

teg lins sbawrd the Bccuracy to bs quite satisfactory - t b  dlf%rence 



1 determined by planetable mpthode Araem stations along the lske shore, 

dietancee belug reed on e stedla rod munted l n  ths boat. Wo-way \ 

I radios were ueeii for cummlcatiioa between the planetebb ead the bat.  

I - 
'Ihe use of the f ~ ~ r  resultad Ln 8 tinm sew of appKurimetely 

Une-and-weight . A l l  tramporttation for this survey vas by air. 

A station we8 eetebli8hed at tbe lake OUflht iD 3(113R 1959 

I by the (Zeologlcal Survey in cooperation w i t h  the Bumwu o f  Reclamation 

I The United Statea Firah and Wildlife SeMFiCe had a crew on t& lake 

Ln .July and August 3.960 t o  make studlee of tbe selm,n rn in this m a .  

ArreW- a t  Zetituds 61°1.3' 8.r WtU 152O23' W. (figure 1).  he' 

Fim 1. - fr>cation nap. 

&ika is at elevation 1342 feet, is 15 mlbe Low and an emraga of' 

I abxelinc, aad dram an area of 1120 sguero mitrw. It lies in a doep 

eost-vest oriented glaclal valley that hes been ef'f'ectivoly blocked by 

Dsrr2er Glacier, which descends the eouthi'tsat slope of Mount 8pufi. 

BQbpeslcemu@8te48tarolndfheZake,andfarfhsn#et~,tbb 

a y  vsUs rise very abruptly f rom the water's edge, 



' 0  Palmer 

NOTE: DASHED LINES INDICATE POSSIBLE 
TRANSMISSION LINE ROUTES. 

FIG. 1-LOCATION M A P  



Keniberne Iake, s mailer wh'ich bas been f m d  by the b- 

of the Neaco1.e River by Sbamwk Olecier a t  tha ugper end o f  Lctke 

chakachamna, ie at an ehmtion o f  feet, 80 feet abow the elevetion 

of Iakc C ! h & a c ~ .  Ibe area of KenitJune Xake ae measured from the 

1:250,000 reconnaiseaoce q u a b r ~  l a  4.5 square miles. 

The area muad LeiPe ChakarrhRl;mn 1s unsettled. Ihe oeareet 

U g e  i s  'qrorsek, vbich is some 38 eiP mlho t o  the eaet. 

Ibe lend would be useless for agriculture, ee the climate I s  severe 

and the I& totally unsuited for  aay type of fermin@r. Som scrub 

timber fs present, but none ie of any cormrercial value. 

Oerars in th i s  area i6 abundant. Moose, bhck bar, end wolverine 

were spotted freqwntly dur- the 1960 mpping operation. 

The dominanf -logic feature o f  the area around fskc Chakackmma 

"It l a  l i ke ly  that t h l a  motm%aia, like ofher 
volcanoes, hae been active bkrmittently, the active 
pxioda erlfernatlng vieh p i o r b  of relative quiescence. 
VoLcanic a ~ h  1s widely scattered in thia reeon, and i e  
found ~ d i s t e l y  benen%h the turf, indicetirzg that the 
laet  violent eqloaion, probrlbu from Mount Spurr, took 
place within &tie laat  far centuries. A t  present a 
moderate eteam plume l o  the ozdy indicetion of activity." 

!bunt Spsxrr erupted in 1953, causing a mW1w down the aoutherv 
- 

flanlo of the m ~ ~ i n  atad th? damning of  the Chakachatna River at e 

pht 5 to 6 u e  domtreem from the outlet of h k e  Chahcharnne which 

f o m d  a labr a m  5 m e  long, t& upper end of which is- 1.5 milea 

from the hiss outlet. Zhis eruption wae described by Juhle and Coulter 



A quite noticeable steam plune f r o m  Mount Spurr was observed by the 

0 f i e l d  party vhila am-d on the lake during JWy and August 1960. 

TtEe geologic rnap of the area included in Geol. Survey Bull. 8104 

ahow tbt the domiaant rock type L9 g;r@te htrrasive with t&mr 

"A large part of the area here conaidered is 
occup5ed by ~ ~ n t t l c  mka tbat form e notable elmeat 
of tihe A h s h n  Rsuge f r om Iake C-b northward to Mount 
t.IcKinley s3d beyond, Quite p a l b l y  grani+&s of actmal 
a s s  are reposented, but in the Mount S p r r  region, 
there i s  evlderrce for t k  bgllef that the major 
intrusions too'& ~ h c e  in laPR bkeoeoic tipls, altho..@ 
earlier granites ere prosonti also." 

Chshecham hse been formpd by a dan of g h c i a l  m1:aj.nal 

depoelte From the still active Ba"rZer Glacier on the eouthvestern 

elope of Wunt Spurr. Other deposite in t h i s  area ere the gravele, 

sands, and sllta of present streens vhich form river delta8 an8 beech 

depoalts at  the ent&s of t&e EJagiehleminet Chi31iganJ and Raco3a 

Rivers. A large & i c W  moraine l a  piresen& at  the bse of W e  

Glacier. 

Aerial photagraph6 of t h b  region show a series of parallel 

lim.?slmerrfs which t rer td  row mW-&E. These feeture6 are quite eviBent 

in the field, end eeem to extend for some dietance. are marly 

imtim in the fault or fracture cone. A tunnel irosn W e  Chakacbemae 

f o the P4ckbhur River V U y  would roughly perellel the strike of these 

feat urea, 



0 '  hetore affecting hydraulic structtcree 

The area eround LBkR ChakclchemE)a l 6  sol~rmtcally actf we, as evidenced 

by t;bs mlmr erupt- of Mwt @ u r ~  in 1953. Large scale faulting and 

severe Jointing gLve an Indication of the inotabiltty of t&e area. %e 

design of all h y d r a W  etructuree should recognize t& poaeibfflty of 

future distrtibancee. 3be topograptiy of the area 18 eueb &t amlanebee 

are possible, and in tbc area mud the tunnel lnlet, a w l a t e  

I . aafegurds should be included in the project design. 

The etreems which feed Isko CWcachnmtlR are a l l  heavily laden with 

eedinaent. 'IhE! sedLment is primarily t'rock-flour" of glacial orlgln, and 

much of it eeeme to stay  %n euspnaion even af'ter it reachee tbe calm 

watera of the M e .  There are no diete available as to the! rate of 

eccumulation of e e d b n t  Fn the lake, but the abrupt "leveling off" of 

the lake bottom at depths below 210 feet seems to indics%e a considerable 

a c c ~ t i o n  of sediwnt. Large deltas have been farmed Prom the e t r e m  

c a ~ i e d  etsdmntrj a t  the entrance6 of tbe MagiehILFlminrJ, ChiUigsIl, and 

feeacola Rivere. Tkee deltas fom hrge o&LUcm Wrwater plafns which 

drop off rather ekupt ly  ~it ve;~.~%rq dietances f'rorn the shore, -re is 

little likelihood that the eedimnt a c c ~ t i o n  w i l l  affect the ua5ble 

capecity of the lake vlthin the l ifetime of  any project underteken here, 

but tkre "rack-flour" in suepeneion olay have an abraelve effect on the 

plant fec illties . 
!&ere are no tageraturs data sv~ilsble et  or near Ieke 

Chakechama. If it ie aesuoed thst teaperaturea in this area a m  



sMhr to the teqjpraturee at exist- s t~ t ions  at roughly the same 

0 atit-, an average a- tem_aeratum of irool 30°F to 400~ m y  be 

exgected. Icing conditions e x h t  from 7 to 8 m&hs of the year, end 

hydraulic strwCttres l rnxt l t  bo deuigwd accordin&. 

There aro m, precipitation records available fbr the ere6 arortad 

Ink! C h a h c b  or tbe CBakac%tna River. Pibrat of the precipitation in 

the srea unaoubtedly o c c m  8e enow with consequent lcnr rates of mf'f 

in the late f d  end ~?int;er month arrd high runoff rates dur ing  the 

8pr.U a8d summr months. 

R u m f P  Fs derived frcrn tke IX?itirl& of snow arid ghc ia l  ice abcg 

with n ~ m l  reinfall dwhg t k  s m r  mn-. JuJy and A u g ~ ~ t  are the 

mntb of k a v b a t  &9*^f. k the tmter year 1950, 83 * r e n t  of the 

amwl m f f  occ~~sred in *d period .June thro@ September, cr during 

33 percent; of the year. 

A gaging etation dea-ted, "Chakchatna River near Tyo=ko " waa 

inste;lled on the Chakachatna River in Jlane of 1959, making a record of 

16 = n t h  avalbble at t k  end of the 1960 watsr year. Tbe aronth3.y 

mnoff, in thou~ands of acre-feet, for this period fs  tebulafed on the 

foU0avb-g page. Ihe average Cliecharge for the we.ter year 1960 uas 

9% cfs br 2,320,000 acre-feet. Ihe equivalent runoff is 39 inches. 

!&c ' k x b m  man dally diechar@ for this priod was 8722 cis on 

A u g w t  28, X959, the mindnarm m a  undetemined b a u e  of ic ing conditions 

which Interfere3 &th gage action, but vae gmbably less than 60 cfs , 



Monthly diecharge, Chakachatna R i v e r  

- 
1959 1960 1949 1960 ' 

mnth 103 103 ~0nti2 103 103 
(ec-ft  ) (ac-pt ) (ac-ft ) (ec-ft ) 

o ~ t  . om. w m. -.... 15 

Hov. --- 59 tW ow.. 91 

kc. ..-0 to &me 457 379 

Storage regulation 

Ibe capacity of Lake Ch&a&iama belaw Its normal elevation of 

1142 ieet is ahown in tabu 1, a d  graphically in figure 2. ~hs totel 

Figure 2. - Lake Chakacheuma Reservoir Site, Area and Cepeclty. 

capacity between ohvations ll42 and 900 l a  3,261,000 acre-feet. 

A conpetrison of the mnthLy flow records of the Kseilof, Iliannra, 

S?ewhalen and Susitne Rivers i d l c a t e s  that t i e  flov in these rivers in 

1360 wae 3 ta 4 gercent below no&. A cormletion of annual flow for 

theee rivere over a 10 year period, 1951-1968, showed little a h i h r l t y  

ic the5.r records st3 to t h ~  yeas of htgh and low flaw. Far thb reason 

the water yeam l*, the only mr@ete war o f  record, v i l l  be the only 

basta fcr power eatfnabe. 



I Q Teble 1. -Area and capacity of Uke C u e  

Altitude Area Capacity 
(feet ) (acres ) (ac-f't ) 





\ 

A mas diagram barred ma the 1960 record 16 shown In figure 3. 

0 
Mgure 3. - Cumulative monthly dlschsrge (1960). 

&-tion of mean annual flaw, 3 9 5  cfs, would regutre a drawdown of f l  

feet. A flow of 90 percent of annual, 2876 cfs, would reguipe a draw- 

of 67 feet. 

For the purpoms of this  report, power eetimatee w i l l  be aide on 

the basis of meen mual flow. 

Potential power 

AL1 plans of devebgment on Ch&echaznna L a k e  will depend on the 

tapping of the W e  at some pint be- lake level  and diversion of the 

water t o  a powerhouse site l0ca-d at eone point on the low Igting plains 

to the east or south of the WE. The tunuel inteke viU. grobably be 

located e t  ecma point on the south ehose, approximdltely 2000 feet west 

of the Irtks outlet (see figure 4), T h b  area is of a fevwable rock 

Figure 8. - Tunnel mutee and povlerhoiase sites. 

type\, 1s uniformly steep, and is the cloeest euch m a  t o  the promsed 

powerborne sites In the addecent McArthur River Valley. 

lhree possible powerhouse si tes have been considered a t  approximate 

e & ~ t i o n e  of 100, 200, and 300 feet. %be lncation of the powerhow will 

depend on a number of factors, euch ee topogr@y, gemlow, and accea- 

s lbl l l ty .  The lare gbciar (lettered Q, figure 4) could ovemun one of 

the proposed powerhouse rritce if it advanced 2 miles or so from i ts  







present location. It seem unlikely thst an advance of t h b  me&niturle 

0 vould take place, but e ot* of tb¶s glacier ebould be nrrda before any 

devlslopnont I s  undertaken. 

W i f h  re-ted men now (3196 cfe), tk average elevation of water 

ia the reservoir will be 1104 feet. With regulaeed flnv equivalent to 

90 percent of men flasJ (2676 cfs), the average ahvation of watcr in 

the resemir ofill be U l O  feet, Xn sU. phns of developl~ent -ling 

v l l l  probably be through rock vhich I 8  primwily granitic in nature, 

W e e  feulte or fracture zome arc encountered, losses due to Zlcake(pe 

en8 groundwater cncroaclunnt should be o f  very little bpcrbme. 

Appzwxima* tunnel and, gextock distcsaces and power estlnmee at 

regtilated meen annual S'lm end flw equivalent to 90 percent of meen 

anaual are sho-an fn table 2 for tbe 3 powerhouse sites which have ben  

~osuaed.  Power is baaed on formah: E(W = .O@ efI, which assume 

en overall efficiency 91 80 percent. 

VarZauo ackms of waterpower devejnlrment through the use of danrs 

&wmtr@EsP from lake Chahchmm on the Chakachatna River ha8 bees 

poatuhted, but nanc eecm ~6 practtcabb ae the method outlined ebm, 

!E&= is at  present no lccerl marbet far the puer which would 

rzault from this  proJect, T b  nearsst potential market is la A n e w ,  

hdu6try would hsve b & developed concurrent with power to 

gchfcve f'uU utilization of the power. Four poesible trenamission 

roufes to Anchorage f'rom LekE Chakecha~lne are ehwn on flgure 1. 

Skirting Cook Inlet to the north would involve r o w y  79 mibee sero8s 

land ubich is for the =st part marahy and umettlcd, vith 1.8 miles of 

tmderwater or suopermian cable across Knik Arm. A direct mu- between 





the puerhouse an8 Anchorage vla Fire IeSand would cover 43 miles ' overlend enJ 34 -9 ~ ~ ~ w w & E T .  The two mutes to the south ore 

long8r, but owe a c m e  Cmk Inlet would be readily eccesslbfb APm 

&r;tlng roads. A 10 m i l e  crossing of Cook fnlet btween East and 

West Fareland and a 2 lnile croselng of Tmm@in Arrn at  S n i p e  Point 

would regu2re underwater cable. If the SterlZng Highvay were followed, 

the @nth% route would be appro..vimetely 17'7 miles. A direct route from 

West IbrelazlB to S w i e e  would be 138 m i b e  long. 

It is not unreasonable t o  vlsuaUze an Imilnruater cable acros8 

Cook Inlet ae magge~ted above. A 16 U, 138 kv cable between 

Vancouver Islad, B. C. and the Canadian msinland arsa completed in 1956 

dl 88 ftw as is kmm, has groved to be satlefectory. 

A l l  esti~~&?~ of power mark fa this report are based exclusively 

on the disclam?@ record for the 1960 water year. 2he actual diecharge 

over s period of tba, may m y  somewhat* but the figures do, at lewt, 

indicate the order of @tu& of the p e r  potentlel of Leke 

ChtWchamna. 




