
mRT ON 
m ~ n i ~ b S ; r N C d  OF 

WXE CH AGFACh'k-J3AI ALASKA 

Arthur Johnson 
Tacoma, Iqashingt on 

J ~ u w ,  1950 



Lake Chackackama drains an area of approximately 900 square 
miles of very ruzed m ~ u n t a h  terrain In which are Eomd rimy large 
v d  active glzciers. He data is available an precipitation and run-off 
but in view of t he  high altitude of much of the basin it is believed 
to be fairly heavy. The run-off pattern is belzeved t o  be similar 
to that of stream near Anchorage and on the  Eienai Peninsula which 
show that the run-off is concentrated during the Burmner m o n t h s  uld 
very low during winter months. A large storage capacity is therefore 
necessary f o r  an;J satisfactorx power development. Construction of 
a dam at the lake outlet is not p ssible as thz l e f t  bank is formed 
by the tarminus of the Barrier Ghier .  It is believed that the  
only possible location for s, dam wnich would control the  Lake is 
in the canyon section &out 6 miles dovrnstream from the lake outlet 
where a dm about 350 feet in height would be required, Neither 
topog~aphic or geologic data is available to evaluate the f e a s i b i l i t y  
of such a site. Storage development by draw5ng the lake below its 
normal level ,  thus  obviating t n e  necessity of building a dam, is a 
possibility that should be considered. d gross head of about 850 
feet between the lake and where t hd  o u t f l M n g  stream, the 
Chackachatna River, merges f r m  the mountains is believed 
susceptible of development. Using m assumed value of stream f l o w  
the potential  power is in t h e  magnitude of 125,000 horsepower or 
more. In view of its remoteness and inaccessibility development of 
Lake Chackachama is undoubtedly very far in the future and there 
seems l i t t l e  reason for including it in my early program of s m e y s  
and investigations. 

Purpose md Scope 

The purpose of this brief investigation was t o  obtain general 
information on Lake Chackachma and i ts  water-power possibil i t iss  
which w u l d  serve as a guide in ? l a m i n g  and executing future 
studies. F ie ld  investigation consisted of a flight to the lake in 
a small f l o a t  plane (see Pla te  I-B) by the writer on August 3, 1948, 
landing on the lake near the outlet,  making a brief study of 
conditions there anc taking a number of pictures of which severa l  
are included in t h i s  repbrt with ag;>ropriate descriptions. The 

I flight m s  made with Jack Carr o f  ~ n c h o ~ a g e  from whom the' plane was 
charterec, It was rather rrindy at time of landing on the lake  and 
as t h e  wind velocity  as increasing &ir. Carr recommended that t h e  
stay there be made as short as possible and m s  consequently less 
than an bow, 

Previous Investigations 

far as h o r n  no other jnvest igat lons from the viGwp05nt of 

0 
mter-power potentialities have b o a  made. At least two Geological 
Survey Bulletins deal with the  area Sn which Lake Chackachama 5s ' 
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located. Tness are BuU. 8104, The Iiount S:;urr Region, ~lcska, a d  
Bull. 862, The Southeim Ahskq Rrmge, both by St qhzn R. Ca?ps a 

Laps cad Aerial ?hotographa 

Lake Chackachma and adjacent areas are shown on t h e  
following maps: 

The Mount 3putr Region, Alaska 
Scale 1 : 250,000 
Contour Intern-33 X X 3  feet 
Published in 1933 

Bg U, S. Geologicnl Survey 

World ~eronaut ice l  Chart 
bit. Ncliinley, Alaska ( ~ 8 )  
Scxla 1:1,000,000 
Contour Internal 1,000 feet 

Sixth =%tion, ;larch 1749 
By U, S. Coxst  & Geodetic Survey 

The Lzke Chackachams basin is partially covered by 
AGr" Trimetmgm Photogmphs es listed below: 

Project a, Alaska, Flight 32X, Roll 1, Bposures 60-90 
Flight  4DX,  R o l l  1, mosures 123 to US 

and 153 to 170 
Prod ect  2011 Flight  38, Roll 1, &posurea 40-60 

omm 

_/ Capps, Stephen ii., me Southen1 d w k a  hnge ,  U, S. Geological 
Survey B u l l e t i n  g62, 1935 

which the  Chhchatna River has i t s  source, lies in a great east- 
west  glacfal valley, the headwad portion of which is damned by 
Barrier Ghcier, a vigorous i c e  streamthht descends the  southwest 
slope of haunt Spurr* -%Re lake is a superb body of water 15 
m i l e s  long and on the average 2 miles wide, enclosed to the n o r t h  
and south by steep, rugged, lo f ty  mountains that rise precipitously 
f r o m  the shorss. It is sepzrated by the snollC of Shamrock Glacier 
from Iienibuna Lake, ~ h i c h  is 7 dies long and occupies a part of 
the same deep glac ia l  trough. Several glaciers from tributary 
valleys descend into Chakachanma =ice, or almost to it, end nearly 
every valley of the surrounding momtafms contains a glacier at 
its head, The water of Chsbchama Lake is a1ightJ.y turbid in 
summer f o r  a l l  the streams thzt flow i n t o  i t  are glacial streams. 
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The steep cliffs that i q  m o ~ t  places rise from t h ~  shores of the 
lake cm its north and south s ides  render land travel along 5 ts  
sho€es d i f  f %cu l t  or impossible, though by boat alJ. points on the la1 
could be reached with ease." 

The rugged character of the terrain In which Lake Chakachma 
3s located is clearly shorn by the photographs in Plate I, The 
Barrier Glacier is shown -In Plate IV-A. 

The Chackachatna River is 38 miles long, m?tying into Cook 
Inlet 20 mi les  southwest of the  Indian vi l lape  of Tpnek, for the 
first 15 m i l e s  downstream f r o m  the lake it flows in an easterly 
db-ect im through the: mountains with a very steep gradient, After 
emerging from the mountains it flows tn a southeasterly direction 
across a flat, marshy lowland, The following table gives an idea 
of t h e  approxhate gradient of the stream. 

Distance From 
lake outlet, Altitude Fall in feet 

miles feet per nila 

0 U70 
4.2.5 

4.0 1000 
91.0 

6.2 ROO 
$7.0 

8.5 600 
55 * 5 

12*1 400 
3 5 .$ 

17.8 XK) 
9.9 

38.0 0 

Betueen about mile  5 and mile 7, domstream Tram the lake, there 
is a pronounced canyon section, in which any dam for controlling 
the lake would apparently have t o  be located. 

The drainage area tributary to Lake Chackachamna is not complete 
an the  map of the haunt S p r ;  Region. U s i n g  an assumed drainage 
area boundarj in the jncomplete portions of the map the area tribu- 
tary to the l a b  was found to be W square wiles. T'nis figure 
could easily vary as ~t~tlch as 100 square miles e i ther  way but at 
the same t h e  does give a good idea of the size of the basin. The 
area of b k e  Chackachma, as measured on the a b v e  r,~entioned map 
was found t o  be 24 square niles and of Ilenibuna Lake 4,s square 
miles. The altitude of Lake Chackachma is shown as 1170 feet.  
Tns 1200 foot contour is shown as crossing the channel between 
lake Cbaekachama md Kenibuna Lake but it is not  h o w  just haw 
much the latter lake is above LXX). 

a A t  present t 3 e  nnly practicable means of reaching Lake Chacka- 
thaama 5s by float pL-me, Horses were used by the exploratory 
expeditions in 1921 and 1928 but required considerable trail building 
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and entai led many other difficulties. A t  preaent it is believed 
that the transportation problem can best ;be solved by the uae of 
f lwt plane, smalluheel plane, or helicopter. 

The general geology of the area surrounding lake Chackachma 
5s described in Geological Survey B u l l e t i n  862 and is also shown on 
a map, Plate 2, accompanying this buUetin,  T h i s  information is 
&ly of an exploratory nature, pointing out only the main features, 
A geologic examination of any probable d m  sSlte would be a pre- ' 

requisite to my evaluation of t h e  wat ercpwer possibilities of 
Lake Chackschma. 

In view of its isolatad location and absence of settlements no 
cUmatic data i a  available w i t h h  the Lake .Chockackmma basin. The 
nearest settlement is the Indian vi l lage of Tyonek on the west shore 
of Cook fnlet, 40 miles  southeast fmra the out le t  of Lake Chackn- 
charma, Incomplete records avzilable during t he  period 1848-1909 
show a mean ennual precipitation of 22,80 h e h e s  at t h i n  station, 
A record at Susitna, 65 miles northeast fm the o u t l n t  of Lake 
Chackachmn, d u r h g  the period 1933-1945 shows a mean of 27.75 
inches per year. The high altitude of the area tributary to tha 
lake would uncioubtedly result in, a much heavier precipitation 
than at the two foregoing stattons which are at low altitudes. 
The pesence of numerous vitorousl$ active glaciers in the bash 
would  also indicate a heavy preci.>itation. The exact amount of 
this precipitation an6 resulting run-off 18 a matter of conjactm 
but probably would be well in excess of 30 hchea anlluallg, 

As far as horn no data is aval'lable for the --off from 
Lake Chackaehma. Ushg the  area of 900 square miles and ass* 
30 inches rulr-cff the t o t a l  ~ e l d  would be 1,440,000 acre-feet. Thsa 
is the equivalent o f  a mean annual discharge of approximately 2OKl 
second-feet, If the m ~ 2 f  was 24 inches over t h e  bash the  
equivdcnt dhcharge would be 1600 second-feet or if it was 36 
inches it would 'oe 24UO second-f eet . 

The variathn in strea~i flos throughout the year would M 
vary pronounced and would tindoubt- be sjmilar to the conditions 
&sewed on Lklutna Creek. As shorn by ~ohnson/over half  the 

J~ohnson , M h u r ,  Prelininar~. Report on Water-Power Resources 
of Wutna Creek, Alaska, kigust, 1947 

annual run-off m Wutna Creek occurred during Jw and August 
and about thee-fourths during the  four month period Jme t o  
September. 

It is believed that lake Chackaehamna exhibits ,a! ph 
s-r to that of Lake Georze as described by hrtsance, 

mu*.-. . , 4 
Y" 
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- .-- 
Lawrence, F. F., Ihik Rkver ~ l i d  of. July  - ~ u ~ u s r 1 9 4 8 ~  

h 

This b e l i e f  is brought about by the following observations, Just 
upstream from t h e  lake outlet  and on the right side there ie a 
gravel area that is practically f la t  and had the appearance of 
water having passed over it at a high velocity. This gravel area 
is seen as the l i g h t  colored area at the lake outlet in Plate I-A. 
plats III-A shows the upstream end of the  gravel area along the 
right bank and upstream therefrom is clearly visible s high 
water shore line on practically t h e  same level as the top of the 
gravel area. Plates 111-B and W-A also show this  gravel area, 
The top  of t h e  gravel area was 20 feet above lake surface a t  t h e  
observed. Plate 111-B particularly brings out the  flatness of 
t h i s  area as above referred to. The emlanation of this condition 
is believed to be as follows. As previously pointed out the  left 
bank of Lake Chackachama is fornad by the  terminus of the 
Barrier Glacier, During the winter illonths when the outflow from 
this lake is low the terminus moms across and blocks or dams 
the channel in much the sane way as the glacier does at t h e  outlet 
of Lake George on the Ymik River. In t he  l a t s  Spring and early 
S m e r  this ice dam holds the  water kn t he  lake u n t i l  a stage ks 
reached where it begins to overflow the ice barrier after rhich 
it is quickly worn through and releases the entire storage h 
the Lake b~ a very short time. During this  2eriod t he  lake 
surface drops around 20 feet or rare, releasing over 300,1000 
acre-f eet of water. Due to the fact tha t  there are no settke- 
mmts along the Chackachatna River t h i s  phenori~ena probably has 
not been observed but conditions above described strongly indicate 
its occurrence, 

No use 5s being made at present of the tuater-power possibilities 
of Lake Chackachma, 

Any development on Lake Chackachma is considered be a 
long way in the future due to its inaccessibility and remoteness 
f ran centers of population, 

The regulation of t h e  flow from b k e  Chac iracba  could, in 
theory at least, be acl=omplisi?_ed by either construction of a dam 
to raise t h e  lake level  OF bz drawing it below i t s  natural level to 
develop the  required s t o r ~ g e ,  3 s h g  an assumed value of 1,500,000 
acre-feet as the annusl rur-off and further assuming that 35$ of th i s  
would have to be stored to acc.sri~piish complete regulation, the lake 

e would have to be raised 31 f2et, The k a v - d m  below nstural lake 
level to develop this storage would be somewhat mare but probably 
m u d  no t  exceed 50 f aet. 



The eonstru:tLcl?. of a d m  at  the 1& outi.?t Ps not possible 
as the left bank of =he chmnel at t h i s  pkt !.a forned by tk 
terminus of the Barric;: Glacier. From the available infomation 
there does not appear to ba any possible location for a dam untfi 
t h e  canyon section s t a r t h g  about 5 milea downstream from the lake  
outlet and extending for 2 ralee is reached. Assuming a site at 
the m i d  point of the canyon section, 6 miles domstream from the 
lake outlet ,  the c h m e l  alevatian m u l d  be about 850, thus 
requiring a dam 320 feet high j u s t  to reach the  lake elevation. 
To develop any appreciable volume of storage a dam a b u t  350 
feet in helght would be roquircd. 1t is not h o r n  whether 
topographic or poloeie conditions wcruld pennit t h e  construction 
of such a dam. 

In the draw d m  method the natural dam or barrier causltng 
the lake wauld serve as the dam, thus obviating the con Stmetion 
of me. The Lake would be tapped by outlet works at some distance 
below its natural l e v e l  and water diverted by tunnel therefrom 
to a selected power house location. The diversion m?iLd be on the 
south sfde of the lake, pmbably abut  one mile upstream f r o m  the 
outlet. 

An alternative method that at fbst rnay serm preposterous c d d  
wsll be mentioned in a report of t h i s  kind whkch sceks to present 
the general conditions and possible plans of uti l laat im.  As 
previously pointed out, t h e  lake out ld  is apparently dannnetl by 
the terminus of the Barrier Glacier each a t e r  and holds the water 
in storage the following sprine or early s m e r  u n t i l  s lakc 
stage is reached which overbops the ice and t h e  outflow then 
quickly cuts through the ice until the natural channel lnveli is 
reached. If proper spillway provisions could be made sa as to 
prevent water frm going over the ice, the latter could then 
serve aa a permanmt dam. Just how h q h  t h i s  dam would becam 
tf e n n d  overflow was prevented md haw stable and impervious 
it trould be l a  a matter of specuhtian. It is believcd to be 
a possibUity, however, that should not be completely $piormi 
but should merit further study and consideration. It is passible 
that B cmbhatim of the "ice dam" and lrdraw down methds 
could be used so that the necessary storage could be developed 
by raising and lowering the lake above and below its natural 
level instead of entirely by raising or l o w e f i g .  With t he  above 
thought in njnd it muld be desirable tu obtain observations on 
conditions at the outlet of l a k e  Chaclcachama prior to the time 
of overflow as w e l l  as dufing overflow, m n g  the  points to look 
for would be these. 

1, 1s thera my outflew E m m  t h e  M e  prior t o  tho time the 
ice dam is overtopped or does it completely block the f law7 

2. 1- stage reached by lake to be correlated wifh 
stage f ollowlng the break through and emptying to determine 
the raise caused by the ice dm. 

3, Events following overtopping-does the channel through the 
5- increase gradually h e  to erosion only, or does t h e  
flowbg stream quarry out large blocks of ice? 

4. The  elapsed from overtopping until lake has been! emptied. 
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j-4$-l+lJ Aug. 3 - South bank of Lake Chakachme just above 
outlet and Laaklng upstrean. Note gravel, bank in l e f t  part 
of picture and t h e  high water illark an the r i g h t  s ide  of t h e  
picture which coincides quite closew Kith the  top,of the gravel. 

- -1 ,7- . - -.- -- - - -  - - - 
5-k8-44, X q .  3 - Bge of gravel barah just above outlet of 
Lake Chakachama, !he t op  of this bank rras 20 feet tbove lake 
level on above date. 



There is no developed power in the basin. 

The potential power can only be very rougm astimated in 
d e w  af the lack of stream flow as well as other  data* Xn es tha t -  
ing potential power it is assumed that storage can be developed to 
provide c w l e t e  re-aulation of the stream flow. In view of the 
pronounced variation in the distr5bution of f l o w  throughoutthe 
year this is cansidered as a prerequisite, Actual development 
could be accomplished by several different  methods, 

One plan would contenplate the  construction of a d m  in the 
canyon section of sufficient height to not only reach the lake level 
but raise it sufficiently to provide the necessary storage for stream 
regulation, a power house at the dam, and development of the head 
bekw~en the clam and where t h e  streu emerges f r o m  the momtaka by 
diversion and conduit methods, either in one or more stages. As 
previously pointed out such a dam would IM in the magnftude of 350 
feet or more. 

Another plan would be to develop the required storage by 
drawing the lake below its natural level, diverting the flow by a 
tunnel through the right bank t o  a puwer house site along the 
Ckackachtna River near where L t  emerges f m m  the mountains, thus 
developing the entire  head Sn. one stage, or first  t o  a sLke abut 
7 miles downstream from the hake and then a second diversion to 
t h e  site first mentioned. The first scheme wuld  require a tunnel 
between 13 and l4 mi les  in lengbh. If two stages were used the 
aggregate length of tunnels would be essentially the same. Another 
schema would be to have the tunnel eaerge In the creek valley 
draining southward to the beArthur River, or  in the FicArthur River 
valley, or at some point along the foot of the slops between these 
two  streams. This plan would require a tunnel from 12 t o  U miles 
In length, 

To arrive at soma idea of the potential. power available it 
has been assumed that the entire head bet- t h e  lake, elevation 
U70, and edge of the mountahs, at elevatim about 300, i s  
susceptible of development. A value of 850 feet has been assumed, 
Using a value of 2000 second-feet as t h e  m e a n  annual flow w * d d  
give a value of 136,000 horsepower using the formula HaFm = 0.08 Q.H. 
The assumed value for strearr, flow i s  more likely to be too low than 
too high so the foregoing figure would be ah the conservative ssde. 

fn evaluating the power resources of this basin the problem 
of transmission must bz considered. Although the outlet of Lake 
Chackachma is only 85 iniles (air Line) from Anchorage it wuld 
require c3.ose t o  150 miles of transmission line to reach it. Much 
o f  t h i s  distance m u l d  be over low,  swampy terrain makhg cm- 
structim d i f  f i c d t .  liabt m a c e ,  especially during winter months, 
would also be dif f icu l t .  .. 

Although M e  Chackachama appears b have a fairly high 
potential power value i t s  remoteness and baccessibil i ty seem to 
make any consideration of its development a matter far h a  the future. 



From the above it is seen that the basic data f o r  a true 
evaluatim of the power possibi~Uties does not exist. In further 
study of these possibilities the following infomation should be 
obt abed. 

I. Traverse f r o m  lake downstream through canyon 
section to obtain stream profile and enough 
topogrzphy to show my likely dam sitesr 

2. Rough map or cross sections of possible dam 
sites to determine whether or not a dim of 
sufficient height  could be constructed to control 
t h e  lake. 

3* If ths foregoing is possible, then fo l low with 
enough of a geologic stucig to d e t e n h e  the feasi- 
b i l i t y  of any p s s i b l e  sites. 

4 ,  If t h e  above is f~vorable, then i n i tLa te  a 
prowam of stream gag ing .  The most desirable 
location for a station muld be necr t h e  lake 
outlet.  Nhether or not tkis would be p ~ a s i b l e  
would have to be investigated, As shorn on Plates 
14, and Ilf-B e h m e l  conditTons are by no merms 
favorable fo r  the  ins ta l la t ion  of a gaehg station. 
The nex% a l t e r n ~ t i v e  would probably be a location 
near the L~outh of the Chackachstna River well above 
influence of high t ide s ,  Such a Location would be 
more readily accessible than one near the laks 
outlet, 

5 If topographic and geologic conditions at dam 
sites are favorable then plans should be made for 
a resenair site survey of the lake and river down- 
stream therefrom to the  dam site areas and the mudl 
detafled mapping of t h e  possible dam sites, The 
mapping should &so h c h d e  possible twutel routes, 
In view of the L?accessibi'lity and rugged terrain 
as much as possible of t h i s  work shoulC be done by 
photogrsnrmetric methds, 

6* Following coxplztion of the above maps make 
geologic hvestigations of the  various si tes .  

7. Vith maps, stream flow data arid geologic reports 
available prepare a complete report on water-power 
possibilities, 

As previously stated t h e  remoteness and inaccessibfiity of 
Lake Chackachamna w i l l  unquestionzbly make my consideration of its 
development a matter far in the futwe. For the present, therefore, 
it is believed tkt the f i e l d  surveys and investigations of water-power 
possihilitias In other areas will be more beneficial than on M e  
Chackachsmna, 



J-413-30, ~ u g .  3 - Outlet of h k e  Chakachamna. The l 6 w  ridge on 
the right s ide  of the picture is the te rn inus  of the Bwrier 
Glacier. The lighter colored spots showing on t h i s  ridge are 
ice faces, The light colored area at the  lake outlet is an 
area of gravel and is pract ical ly flat and with no vegetation 
on it. It appears as if it may have been scoured off" by water 
m j n g  ever it. TbAs 1.w result from the ter:;tinus moving 
across the channel and bloc'tdng it up during the winter months 
and then during the smriler it may cut through rather fast and 
l e t  out a large volume oE water in a comparatively short time. 

5-48-U, kug, 3 - V i e w  looking up Lake Chakachamna. Note dust 
clouds in rLght center of picture originating fran gravel bar 
at mouth of  valley entering from right, 
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J-4$-4.2, A%. 3 - V i e w  of Barrier Glacier. Note t he  amount 
of the shore line m t h e  l e f t  bank formed by t h e  terminus of 
th is  glacier. 

J-48-28, Aug. 3 - Tributary stre- entering Chakechatna River 
on right baqk three n-Ales do-nstreaa f r o m  outlet of Lake 
Chakachma. 


