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Potential Waterpower of Lal:e Chaaamna Alaoka 

Dy 

Bruce L. J.Ehec:c.41 

Abstract 

Lake Chahachamna, in view of its area, cat7i,tude, mad lc::cad.on la e 

region of high precipitation and runoff, has a large potential power 

value. The outflow from the lake, based en limited strecmflow reccx.1:3„ 

varies from less than 60 alio to well over 15;000 cfs, with En aunuai 

flou in 1960 of 3196 cfs or 2,320,000 acre-feet. With this pronounec.d 

variation in flow, regulation by storage is necessary for pciwer ds,velon-

ment. The requisite storage can be developed by drawing the lab:: belou 

its natural level. For complete reGulation; a draddowa of 78 feet would 

be required. Regulation of 90 percent of nean flow can be aceenplished 

uith a drewdown of 67 feet. Construction of a dam et or near the la%e 

outlet is not considered feasible. The most likely site for a pouerLoue 

appears to be in the E' Arthur River Valley where a mean head of as much 

as 1004 feet could be utilized which with a mean flow of 3196 cfs could 

develop 218,000 ki. The principal market for this power would be the 

Anchorage and vicinity area and the Eenai 'E nirmlal i. 

https://lc::cad.on
https://J.Ehec:c.41


 

IntrodLIction 

Luke Chakachanna is a hih mountain glacial lake located in the 

Alaslmn Range son 30 miles west of Ar.ch.:)vage. No roads or passable 

trails e:det into the laael and at pre!)ent this area is inaccessible 

except by air. 

Mch interest has been shown in recent ye-kra concerning the trater-

-,:or 'oc.tential of this lake. An. underwcter contour map of the lake ana 

1Tee:l. rade and a g2gin3 station esteblicheci just' below the lake outlet in 

ordcir to obtFAin Jats on storzLe cc1.2ocity and runoff charzeteristics of 

th2 lake. 

Tbe purpose of thtr report is to present the data nr; available 

o2timste the potential power which could be developed in this realm. 

7The pl!:n of development discussed torein is provisional;end in 

xesented as a means of evaluating t'iLe potential power. 

MBIn rind aerial rhoto:panbs 

La17.c Civ_AncLsinaa is shown on the following quadrawsles: 

Tyorek - Reconnal.scancz: series, scale 1:250,000. 

CI: 200 feet. 1951. 

A-C, A-71 A-31 zcale 1:63,360. CI: 100 feat. 

(In prepnration.) 

ieke Chskechanne - Scale 1:24000. CI: 20 feet, with 

underwater contonrs to a ti,L,Dth of 21 0 feet. 

(In preparstiou.) 
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Lake 0122,achszlil and vicinity fl.f-J on th..1 

listed low. filEs fo7 4.0.:::)Lare on file ':7ith 

E:enver Federill Colora,dc,. 

Flit7.ht 
.•.•••••Etwa•••••• arse 

M-553 20,C00 134, 135, 136, 13y 

1. 14-222 24:850 53'4, 5852, 5C53 

1!-237 24,000 10117, 10110, 3119 

Acknouledo:ients 

The Bureau of Reclamation office in Janeau furl: doted .2c:o 

alaroxiontely one-half the coat of tlie ft-Ad opernt!.ons. 

PreviolAs inveztigations 

The earlieat authentic inforticn about thie nit of Aleoc w& 

tet obtained by the Zwit!..cA2 JamoL.; Cook, who in 1770 

discovered the inIcA that beara !second British ey1;edition, 

Lfia&.:d by GeorLiie Vancouver, rc;turned to the ii:aet ia 1794 for further. 

(:.cpioretion. 

An e:xnedition by J. 2. Spurr and V. S. 1)3t traversed west from 

Cook Inlet across the Alaskan Rano to the north of Lake ChnkacLamna in 

139a. In 1902 an expedition conducted by Alfred H. Broolm again went 

north of Lake Chakachemna and acrosu the Alaskan Range. This expedition 

was the first into this region but still left the area around Lake 

Chakachamna unexplored. 



1e. 1927 an exploratory party 1:sec,O.ad by 0. R. Copps traveled from 

7:7=1.7L, r...71 Indian villa on the west shore of Cook Inlet2 up the 

03.6:-Aki,ch-ratna ;River and acmes Barrier Glacier into Lake Chakachamna. 

;.Eaie party turned north up the Eac4shlqmtnn River, across a high mountain 

pa:it,:and into the ChilliGen Valley. The lateness of the season forced 

them to retrace their steps and leave the upper part of the lake 

une:Tlorad. 

Arthur Jcshnson made a brief reconePAssance of Lake Chakachamna in 

1940 and prepared a report on the potential power available which was 

plt?.eed in open file. 

Present investigations 

A survey was made of the lake during July and Auguot 1$G0. A map 

of '%te s:loreline end uniemater contours et 20 foot intervsls to a depth 

of 2I.0 feet was made, and random soundings below the 240 foot depth were 

rar4f2e to show the ma: iwum depth of the lake. Tbpography to 100 feet 

above lee level was compile from aerial photographs by the Denver 

office 0:7 the Topoeaphtc Division, U. S. Geological Survey. The 

ezi'ien;ater contourirK; hao been combined with this compilation and the 

resultiuG xreyi is now in preparation for publication. Thi3 map will be 

a ccole of 1:24,000 with e 20 foot contour interval. The control for 

tie field 11:71-gpinz and compilation was based on network of triangulation 

along the late established by the Coast and Geodetic Survey. A 

fnthomtor was used to obtain the eoundingss and spot checics with the 

tag line showed the accuracy to be quite satisfactory - the difference 

nover being uore then 2 feet. The positions of the sounding's were 

https://7:7=1.7L
https://1:sec,O.ad


	

	

	

	 	

-o121113 wthods t:ca static s along the lake shore, 

61tances being v,Lad ou a stQUe .1"od mottnted in the boat. Wo-way 

rndius were used for comlicvication tetween the planetable and the boat. 

The use of the fat hot resulted in a time saving of approNimately 

30-40 percent in the field as compered with sounding48 made by 

line-and-eight. All transportation for this survey was by air. 

A gaging station was established at the lake outlet in thine 1959 

by tiro Geological Survey in cooperation with the I3ureau of Reclamation 

and is still in operation. 

Me United States Fish end Uildlife Service had a crew on the ?eke 

Jilly and Auolzt 1960 to -.ire Gtudft.ea of the salaon run in this area. 

Ceoaraphy 

oiltlet of lake Cha',:eclaemna is located 80 miles west of 

*ucLoa:_e at lath; de 51°1=1' 1.'xigitude 152°23' W. (figure 1). The 
••••••• ••••••••-••••••••••••••• 

1-13ure 1. - Location =D. 
•••••••• ....164,4 -O.: •••••••••••14.•••••••••••••••. NOW N..1.10.4.0.4.1111...0,00.••••6011.•••••4 

is at elevation 1142 feet, is 15 miles long and an average of 

2 miles wide, hz13 on area of 26 square rIle3, approximately 45 miles of 

skl.o5?eline, end drains on area of 1120 square miles. it lies in a deep 

onst-eot oriented glacial valley that ho been effectively blocked by 

4rrier Glacier, which descends the nouthwest slope of ;,'count Spurr 

nah peass completely aurround the lnhe, end for the most part, the 

walla rise very abruptly from the water's edge. 

5 
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e srxeller ^ %hich has been formed by the blocking 

of t7.1e encole River by goalavock Glacier at the =per end of Lake 

Claalr.,,cbmn, is at an elvntion of 1222 feet, 80 feet above the elevation 

of Laa ChPlcachamna. The area of Kenibuna Lake as measured from the 

a1:250„000 reconnaissance quadranle Is 4.5 square miles. 

The area around Lake nakachapna is unsettled. The neereat 

villsce is Tyonek, which is 3C72 38 air piles to the east. 

The land would be u5e:I.ess for esriculture, as the cliwate is cevere 

and th.z! land totally unEulted for ay tyne of farmin6. Some scrub 

tfritler is present, but none is of clay comerciel value. 

Cmme in .*:.his urea is abundant. Moose, blEek beer, and wolverine 

were spotted frecuently during the 1960 onpping operation. 

Geolosy 

The dooluant geologic feature of the area around Lake nel:achlimna 

is 3bunt Fmurr. Accc;rdin3 to Cappo (1927, p. 170): 

"It is likely that this nountaln, like other 
volcnEc.cs has been active intermittently, the ective 
Nriodo 31ternoting with periods of relative quiescence. 
Volcanic ash 13 widely r:cattered in his recions and is 
fOund beaeth the turf, indicat1u that the 
loot v -,Nlent ex7loJien:7)robably frm Mor.ut Spurr;took 
pE:ce the ltiot fv:F cat....21o. At present a 

oteam plu= i2 the oily indication of activity." 

in 3..:?53„ cauJing a mudflow down the southern 

of the no=on gain end the daming of the Chekachatne River at a 

point 5 to 6 (..-,ydlistreEm from the outlet of Lake Chakachamna which1 

forine;SI a lake :about 5 miles long, the tipper end of which is 1.5 miles 

from thz lake outlet. This eruption was described by Juhle and Coulter 

(1955, p. 199). 

7 
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A clite noticeble steam p1ur from `aunt Spurr was observed by the 

1-)7,zity while encamped on the lake during 'Ally and August 1960. 

T'zio coolosic nap of the area included in Geol. Survey Bull. 310-0 

vnovc that the aominent rock tyre is Granite intrusive with minor 

aluna of basaltic intrusives. According to Capps (1927, p. 154): 

"A large part of the area here considered is 
occupied by granitic rcek thtit form e notable element 
of the Alaskan Rance from Lase Clerk northward to Mount 
IcKinley and beyone.. Quite posaibl-; granites of several 
aPvn are rerresented, but in the Mount Spurr region, 
there is evidence for the belief that the major 
intrusions took place in late lesozoic time:althouJI 
earlier cranites are present also." 

Ch,kachemna hes been ferned by a dam of glacial morainal 

del2csita fro= the still activ Barrier Glacier on the southwestern 

slope of .bunt Spurr. Other depot; its in. this area are the gravels, 

c.:,nds, and silts of present streams which form river deltas and beach 

et the entrances of the Nagisrlamina, Chilligen, and fleacola 

A large glacial moraine is present at the base of More 

P..e:!ial photographs of this re3ion show e aeries of parallel 

which tre:ad z:tDu3hly fl -S These features are quite evident 

1;:.1 field; cnd zeem to o:ctand for some distance. They are nearly 

,en.d elce e=lina.'61;.)11 C.110.3 revere fracturing and pulver-

ion in the fault rr yr,:ct;Ire cone. A tunnel from Lake Chahaelemns 

::c.Arth1).r River Valley wolqd romthly parallel the strike of these 

8 



	

	 	

		

	

	

	 	

Factors effectin,3 hydraulic structures 

prep around Lake Chakachamna is eeimoically active, as evidenced 

b Igo 2inor eruption of Ebunt Spurr in 1953. Large scale faulting and 

severe jointing give an indication of the instability of the area. The 

do5.1.a of all hydraulic structt,ree chould recognize the possibility of 

''ut-,12e 613truIancee. The topograpiv of the area is ouch that avalanches 

p(=ible, eE14 in the area around the tunnel inlet, appropriate 

eLould b Lac1TAf,ed in the project design. 

Ito otrer,r. hiCL feec', all heavily laden with 

r..z3JJJT17Lt. edirst 'Y'ocl/cur" of caciol origin, anj 

it F,c,e:1 to stay esi nsia even rfte7:. !t; rec.clie3 the cain 

te laLe. There ore no elata available ar3 to tho. rate of 

ociment fa t]::e. laite, but the abrqpt "leveling off" of 

t11- c depths tz!loa 240 feet scamp to indicate a consideroble 

(2c.lv-oa,ition of cedi,Aent. 7111-e deltas have been formed from the stream 

rJarzlecf, co linants at tte entrances of the KaGishlamina, Chilli fan, and 

Fe :..co? Rivers. Those deltas form lar.,:p shallow underwater plains which 

,ro7,, off rr!!:ler abr:Iptly ut varying distoaces from the shore. There is 

leln00% that the ced.tra:Lt ncenulation will affect the usable 

o lol;e1 uithin the life tine of any project undertaken here, 

rr:c!...-Elciur" in elmension hnve an at effect on the 

facilitien. 

There are no tenTerature deLa ovnilable at or acar Toke 

If it is aseumed thct tenperetures in this area are 

9 



	

	

	

	

	 	

	

	

	

	 	

	

	

,

F7 at ryoLly the sc.= 

anal ',:e - -zictuJ7e of from 30°F to 40°F may be 

(,-Irpzctc. ecsditicm) enist from. 7 to 8 mczsthl of the year, and 

11:12a.111:: otruti;rez roust t.,) designed accordingly. 

Water supply 

Mere are no precipitation records available for the area around 

Lae ribeilsona or the Chakachatnn River. Most of the precipitation in 

the undoubtedly occt.1r3 as enow with ccncenuent low rates of runoff 

:;11:3 late fell and wiuter mnths end hish runoff rates during the 

!.711x.zier moathe. 

13 del.ivoq from naltir7 of snow and , ia3. 

no=r1 (7.urin July and Augurt are the 

7" t!?-e unter year 1960, 03 percent of the 

occv, 7-_r.cd June t11:11 September, ar during 

c2 

L rn:An7, "Ci.nlqmentno River near T:lonekp" wets 

1.tAi.e. or_ ne Mrehntn:r. River in 011.ne o. 19590 making a record of 

m-)nt cl,.Tdicble at the end the 1960 water year. Me morthly 

_fr, *:::ou3arido zn-e-feet, for brio leriod is tabulated on the 

av3razo dischavG:: for the water year 1960 was 

acre-fat. Mc eqaivalent runoff is 39 inches. 

r117.zan daily dischnrge for this period was 8722 cfs on 

19590 the minin-zi lino undetermined because of is conditions 

Jzt7irfered 6a ;e act:!_on, but was probably less than 60 cfs. 

10 



	

	

	 	
	 	
	

	

		 	

	

			

	

			

	

		 	

	

		 	

	

	 		

	

	

	

	 	

	

	  

_______ 

, • RiVe.)." 

19:7") 959 IDEb 
laA lo3 Month 10-3 10.3 

••.:- rx-ft) ec'____....i_..)12c.:1. 

OW .4. ••••• 124 Apr. - 15 

59 Mhy -- 91 

I. oil, wle ko Jane 457 379 

31 July 676 645 

AM MD 4.1. 22 Aug. 674 634 

20 Br_Tt. 343 260 

cl-.2:,ty of T:tho norzal elevation of 

91;,7.: rt.n'ft '77rT1 icelly in fiche 2. The total 

2.1•1••••••••••! 

7-7.car Site, Area &nd Caracity. 

; 1142 and 9C.0 is 3, 261,000 acre-feet. 

lay2thly flo!.7 recr:rdo of the Nasilof, Mama, 

tint the flow in these river3 in 

'1.; .0 '::, to 4 rercent nornril. A con:elation of annual flow for 

.14e:r; over c 10 year pericd, 1951-1960, showed little similarity 

re-z,oraz an to the y.aaro of hicsh and low flow. For thiu reason 

ycg12 1901 tie on127 complete year of record, will be the only 

4),t estimate7,. 
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1. - Area and en:xcity of Lake Chahachanina 

aorm31 lake elevation. 

AO. bo.......•••••• •••a• 

Area Capacity
(feet) (ccreo) (ac-fQ 

1142 16,780 0 

1140 16,100 33,000 

1120 14, 620 340,000 

11C0 14)390 630,000 

10e0 14,170 916,000 

100 " a60-..J,7 1,197,000 

1,C40 13:740 1,474:000 

1C.;1C..' 13J50 1,746,000 

100 13 20'1• 2,014,000 

cf30 12,90 2,277,000 
,....,.:J 12,60 2,533,000 

12,20 2,783,000 

20 11,960 3,026,000 

900 3-1,J 590 3, 261,000 

12 



					
			 		 

	
			 	

	

Area: (thousands of acres) 
12 13 14 15 16 17 

1150 i ; ► --I ,-1---- 1 
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FIG. 2 

10 15 20 25 30 
Capacity: (hundreds of thousands of acre-feet) 

Lake Chakachamno Reservoir Site, Area oru Capacity 
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•••••••••••• 

A ‘.17, 19a) shown in fiGura 3. 

3. c moatta7 charGE.,(1960). 

ao.........•-••••••••••••••• •••••••••••••161,.... 

;.agulatin of mean annual flow, 3195 cfs, would require a drawdown of 78 

A flcu of 90 percent of ennuel, 2376 cfs, would require a draw-

down o2 67 feet. 

ror the Dun)oses of thin report, power estimates will be made on 

the b,nsis of wean annual 

Fotentinl power 

All p1c-2ns of ff,evelop:mznt on ChakachaaP. Lalc.e will e,erend on the 

1c1;.3 nt c c;:e lYylat 1:33.c l:•; level ead di7ersion of the 

;.c rj -protl.:a oito 1oo t oor:e point on the low lying plaIns 

t:) oo..t1 of the la070. Ma turmal iateka will probably be 

cn -na ccmth r:nore, _11pro:,timately 2000 feet west 

12*- (507J :tr!,%) c.rea is of a favorable rock 

4. LLL routes nnd powc,rnon;3e fAtc5. 

• .-• .• • ors,wur, •10.. 0.•••••••........••••••+. ..-•..a......a.r....,.......•••••••••••••• ••••••••••••••• •••••mmeemaint•••••••••• 

otee, and i tha closest such area to the proposed 

:Ateo 5n the .7.1ace-ot l'!cArtITAr River VUley. 

po3;Abla Ix.A7.z.!rhcyma ates7, hove bean considered at approximate 

of IOC:200, and .),,C,P0 feet. The location of the powerhouse will 

a wrif.?er of factors, such as torocraphy, geology, end acces-

on117. The lcro? Glacier (lettered G figure 4) could overrun one, of 

lx-Y:4arholA2e S-;V:,05 if it advanced 2 ailes or co from its 
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)7 (y, c2. .zt 

tic 1.1n j...1-.1ted flow cv.;,,uiwawat to 

r - - elestiatioa vato.:7 in 

t) 1r; oP fla7c-lo:/aant 

f.;%71-al.tio 

: 

Lc c.;.' 

c -

!1.- , ), til' c1:a of 

:_;aarlez anti zer OCittrate 3 et 

Dcw an:: cql-ssle.,:lt to 90 cmean 

'1Y- t:.:11a2 2 Co:: thc 31t th1ch hcve b ii;:p. hcu 

lc cc c tho *.?c="..c.;: IK!J . .063 QH, which assumes1 

)2f-;.c. of &.) t.arcon. 

thrcash the uE:e of daus 

LO c7.1 ala::acacItna Rivzv hn3 

cr,:,tvad 

for 1.71-11c11 

71r:ct. 1The Intential i3 in. Aucho;:aca, 

to C-22C=2:: p:rsr to 

iull u:All.,tir,T1 of Vac., 7,vx.3ible transmission 

() Anchcaicep from Lake 0.2.clazialln ere ahoven on figure 1. 

OLi2:7,inz Cciol:. Inlet to the nortia wol:ad involve rouGhly 79 milec, acroso 

for the nost part zar2hy and uncettled, with 1.6 mi1a3 of 

tyitor or ousrension cable acros Knik Arm. A direct route bettleen 

17 



	

	

	
	 	

				

					

	  

	

		 	

	

	

			

		 		

	
	

	

	

	

	

	

	

:11?, 2. - eotilaatea 

---------------------
bau stInual '21074 
lvoeca 

Powerhouse Tunael Pe Coca reservoir r.22.,,,-1 
elevation diat.:-Ince 6:7 3tJ::: TO- 1 elevation t'n71 
(feet) (rflo3) k7.1 c) mi1v3) (feet) (feet) 

exi7VT---9up oi man au2 ual. 
.vJeaa 

:ower reaervoir Mean. 
KV clevatioa head 

cfeet) (feet) 

c.c.,"R.) 

Power 
KW 

100 11.5 ,.i i2.2 1104 1004 213,000 1110 1010 195,000 

200 10. .) 10.3 110'4 9C 196,000 1110 910 173,000 

300 7.5 7.3 11o4 3c4 175,0100 1110 310 153,000 

2/ Baset2 on 1360 watar yccr. 



	

	

 

	  

Via r1n TF322.:v1oi,id cc2 ?::23 mi.7.;7if3 

=, aa to r,:;uteal to tly,: nouth c:)c).3. 34 

1177,c j tut olIce Llerca CGO1; •.Fould 1;,e repdily accessible fmm 

vor7q. A 10 nilc c3sin of Cco% Inlet betTen East and 

Tornd and a 2 mile cvossing of Turnariain Arm at Snipers Point 

wcald require undcrwater cable. If the Sterling Highway were followed) 

the entire route would be approximately 177 miles. A direct route from 

West Forelead to Sunrise would be 138 miles long. 

It is z.ot mrecsonable to visualize an underwater cable across 

Co::,!.7. Inlet as suggested above. A 16 mile, 138 kv cable between 

W;Kcolwer Island:D. C. and the Cnnadian =inland was completed in 1956 

&rd, a far as i6 ical.0..7:2;1136 proved to be satisfactory. 

Ala estimates of Txr,?%11* mnde in thia report are based emlusiway 

Xlsolorce crd fer the 1960 water 'dear. The actual discharge 

n of 1Z., .717:7 r;c1.13t, hut the figures do:at least;.7 !nay -

or6cx. o no r:1-! '(;11a powev :otential of Lake 
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A H ET S 

This is No. 1529 
also carried in stock in the following sizes 

HIGH 
1523 9 inches 
1524 10 g 

1525 9ft 
1526 95i ft 
1527 10 tt 
1528 11 ti 

WIDE THICKNESS HIGH WIDE THICKNESS 
7 inches 3iAnch 1529 12 inches 10 inches inch 
7 H 1530 12 9 93 9 ft 
litti it 1932 13 if 10 ti a 
754 t! t. 1933 14 II 11 11 " 

t. it7S '!. 1934 16 It 12 ti 
8 41 .. 

Other sizes made to order. 
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