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SrnB-LARY 
> 

The physical c b a c t e r i s t i c ~  of Xklutna Creak aro favorable f o r  the 

developnIent of water power. Storage t o  equalize the stre- flow can read54  

be provided fn EklutneL W e l  which liee at an altitude of 870, The entire . 
fall  t o  sea level caa be developed by the construction of an eight mile 

pipe'line or a five mile tunnel. Storage of about ISO,DQO acre-feet is 

sufficient far regulation of the strean f l o w  in most years, and can be 

by a range in lake atage  of between 40 and 9 feet.  About 15,000 

a K, W. can be developed 100% of the  ,time and about 18,000 E. W. 9% of the - 

time, Fheae figures, however, must be considered as preliminary as the 

lratsr supply data on which they a r e  based i s s oneldhat uncertain, 

Purpose and scope of the Snve stigat ion 

m u t n a  Creek is well  suited t o  use as a source of power, because of 

tb character of its basin. Eklutna Lake, at an altitude of 868 f e a t ,  

offers an excellent sf orage s&ta and its proximity t o  tidewater makes f t 

passlble  t develop a large amount 'of head. For this reason the Unit ad 

States  Geological Survey d e  an lnvestIgation during the 1947 field season - 
1 

t o  determine the amount of power available an8 t o  examine the public lands 

that w i l l  be affected by any development. 

The field fnvestigations by the Gaological Survey included mppf rig 

Rklutna Lake an4 bordering hillsides t o  an altitude of 950 feet on a. scale 

1:12,000 (I inch E 1,000 feet) wtth 10 foot contour interval: happing 

EWutna Creek from outlet of Eklutna Lake downstream 4 miles on a scale of 



a l t24,006 (1 inch= 210QO feet) with a 20 foot contour interval: and mqgillg 

Eklutas mp @ si te  a scale of 1:4.,800 (I. inch = 400 $set) with a 10 

f 06t ~pq!pw interval. Preliminary maps have been prqared of t h ~  lake and 
' !  1. 

tw a m  g l t a  and are included as Plate 2 d Plate 3 in thi la report. - - 

~ n e l o g i c  examinations were made of the Xklutnafiake dw p ~ +  
> - 

po~~~,canduit route along the creek and a proposed tunnel r o u t e  twough the 
. ; 

mountain !stween Eklutna Lake snd Itnik Arm. 
' I  t - 1 1 1 .  

prior t d the work by tha Geological Survey the  Anchorage Publla 

Utilities, in February, 1947, made soundings of Eklutna Xlake t o  determine 

gtarsge capacity thnt could be developed bp drawing down the lake below i:s 

natural levsl. The author accompanied the party mking the soundings, act- 

ing mainly in an advisory capacity as a representative of the G.eological . 

Sume;g. A map showing tznder-water cnntburhl based on the ~oundinga was pre- 

pared by Mr. Xlarv Dahner who alrso d id  the f i e l d  work t o  astermine the 

location of the soundings as well ae the lake shore. This may md aupportlng 

Bata has been furnished the Geological Survey, 

a Bclmoylsdgment s 

The Anchorage Public U t i l i t i e s ,  through its board members and various 

employees,. gave much helpful coopsratlon aad assistance in the work carried 

on. Boats and motors wers furnf shed for the f i e ld  partiee while working an 

the lake. A truck w e  aleo furnished for the use of the S ie ld  part1 es when 

needed, Records of stream f l o w  and other data were gladly furnisheb 

Il.e ography 
< 

Eklutna Creek has i t o  source in th&hwaeh Mountaino, f lows  generally 

northwestward and empties into lh ik  A m ,  about 27 miles northeast of - 
Anchorage, near ths village of Mlutna. The basin is long- and narrow. 



uv iag  a length o f  about 27 m i l e a  and a maximum width of 10 miles. The main 

t r i b u t w  f s Thunder Bird Creek, which enters Eklutna Creek 2 milea above 

its mouth ,  The area of the entire basin is 172 square miles, the portion 

abme the Anchorwe M l i c  Utilities Diversion Dam is 140 square miles, 

md the portlon above the outlst of Eklutna Lake i a  119 square milea .  In 

the present rrtu89. 6nly the portion of the basin above Thunder Bira Oreek I s  

consideredm 

The nset praminen+ feature in the baefn is Eklutna Lake, which i s  7 

milee l ong ,  b s  8 maximum Math of a m i l e  and an area of slighfly over 5 

~qwre 1111~8. The topography of tha basin is w e d .  Altitudes vsry from 

sea lave1 t o  8,000 feet. The dfstributian of area with respect t o  altitude 

is ~ h o n  below. 

Area below indicated altitudes, 
Bltf tude JYk3utaa Creek above Eklutna Creek above outlet of. 
(feet) 8ivession dm Eklutna Lake 

Area k af Area % of 
Sa. m i l e s  total SQ. miles t o t a l  

1000 15.1 10.8 10.3 8.7 
Z O O 0  38.0 27.2 24.4 20.4 
3000 56.6 40. 5 , .  39.4 33.0 . 

4000 83.6 - 49.7 63,9 53.5 
000 118.8 8 5.0. 98,  2 82.2 a b o o  175.8 97- o 115.1 96.6 

7000 139.3 99.6 110.6 199.4 
8000 139.9 100.0 119.2 100.0 

I 

There 5s one k g e  glacler and several, small glaciers, in the basin, 

the m - o f f  from which all  enter^ Eklutna Latree The  t o t a l  glacier area i r  

6.2 e q w e  milea. 

The Aladca Railroad crosses Eklutnn Creek 0.8 miles above the mouth 

W B  the Anchorage-Palmer highway erosees 1.4 milee above the mouth. A 

r o a d  extends from the latter to the outlet of Eklutna Id+. 

A map of the Yklutnsr. Creek basin l a  shorn as Plate l r  

-1 ' ' I " '  I I 



Geolagio coabltions, as related t o  p G i * r  development, were eramine& 

by ~ r ,  8. Fa Batsmag, JY. and Tk. F. F. Barnem, both of the Geolqgical 

smsy. The forcer examined a proposed d m  site at t h ~  o u t l e t  of 8klutna 

~ a ~ s e  and the latter exmined a nr~,msed tunnel route for aiverting water 

from the lake $0 a >@#er bcuse l o c a t i o n  near tidewater. Reports have been 

prepared by each on the s d j c c t s  icdicated, 

Climate 

The Rlutna Creek basin ranges in altitude from sea level t o  8,000 

#"eat and it 16 preeu~ed that the usual variation in climatic condi tione 

aw t o  variation in d t i t u d a  e x i s t .  Records of temperature and precipi- 

tat ion are atrailable at only one poict in the basin, at the power plant at 

an altitude of only 27 feat. Other s t s t i ons  neex the basin are aleo kt l o w  

altitudes. Table 1 shows data on temperat,are end precipitation at Anchorage, 

Zklutna, and ].fat anusks, 

A stuQ of the table shows t'rat the nmthly  mean tempera.t;ure 1s below 

freezing from. Fovember t hough  Nzrch. The ~ = i m w n  monthly mean occurs in 

July with June and August values f eirly c lose  t o  tha same amount. August 

values =a al ightly greater t h an  the dune. r7elues. 'Phe minimum temperatures 

occur during December and January. 

August has the &satest monthly mean precipitation with September, Jwly 

and June next in order. The precipitation during this four month period l a  

over half, &bout $$ of the annual v~-lus,  April has the least monthly mew 

precipitat 5 on. Paluetr far Febru?~. Itmch and Enlay m e  also  low. The four 

month peri od, February through May ,weonnt s for only aBout 159 of the 



--I preeip3 tation. Tha distribution of preeipitati ca 2 .! within the 

year 5s clnar2y reflect.ed in the rim-off dfetributionr 

..- 
~ . a c t ~ ~ $  ~ff~ctlrg hydre-~lic strucf wes 

AG shown in Ta5Ze. 1. r, :-.ltP> j zean f sz~eratu~ss are below f resz5 ng for  

five months ~f t i e  ;-?.:zr. ,125 c o ~ C i t i c a s  and other e5f acts  of low teznpara- 

t w e s  must tharefcre, bb r?~r;~=isrd  i:l tha design of hydraulic strucfureo. 

Alth- E r l v t u ~  Srw:k is ~ 1 ,  within the usllally accepted areas o f  

perma f r o s t ,  f roze3  g ' . s ~ z 5  vsc noted d - s i x  ';he 1a;tter part of J-me. 

Whether or not t h i s  r-ea%ns f r o z m  the ontire yenr is not kno1.m but i t e  

exi stsnce and posc?Xe r : i f  nc*.a m ~ s t  3 s  con:~ilars,t, 

S t r q  winas v%fk -.-ciZAing i11$* i ' l iTnu fru~;~m+!p ~ c r , u r  on Eklutne 

Lake. Proper pr?2ect.j.?*. : : ~ , ~ i ? s c  tiar-7 ar ; t r3~ t h ~ r ~ f o r e  be prmidsd. 

The tidal r a v e  Ir, >:.-.l!: dm i.s zb xf, 30 fclet, Xf 9 power house is 

located on tideru~-+.a~ 5t z.3:; -9e necesa.wE+ 3 3  h e 7  tho tailrace somewhat above 

the higher hi& tlde Je-=u:L t o  &mi5 t c ~  c z o ~ d i r i o ~ s ,  Sf I c s  condit'fons uould 

be dvercme part or' ths 5 ~ 2 5  :-5thia .;ha t=f.~C. r q e  could be utilized by 

the use of a p r ~ ~ r l y  d t 3 s i p i  d ~ ~ t  bibs,, 

The available strqan i h k i  r e c o ~ d s ,  temperature, and precipitation 

records, all i d t c a t ~  that kAgh disck.arfes sccur only during the p r i o d  of 

June through pep:cn3er 3r e.a=:~.y October. It does not easm l ike ly  that the 

operation of qi;iw g~%.ec  wodc'_ b5 necesszzz during p e r i d s  af 108 COVET* 

no pr ovi ti5 on f 3r fi~hwzys w L L I  be ~;scessaxy,  



Table 1 

SUbIURY OF CLlf-UTE AT LOCALITIES NlMR EYLWA 

Zength of record ........... years 4 

@ Monthly me= precipitation . . inches 
Jmuary 1.3b 
February 59 
Mmd 7 1  
Aprll 2b 
MW .81 
June d 1.42 
JlL3.r 2.01 
A w s  t -51 3.85 

I 
September 9: 2-82 
acto'ber 5! lvlg 
x~vemb er -9:: 04. 

I .  - December .H.l -73 
$liaual&ean snowFal~.3..I..Uia~k~r il3,,Z .... Annual aean tsmpers-LvI??e CZ 3') 1 ... Monthly m e a n  temprat r-r; cT 

J ~ ~ y  lG*3 
February 25.3 
Wch 25,b 
April 35: 8 
M a y  .d 4a,2 
June - 1  57.2 
Jfi$ d 58.8 
August .- &/ 56-6 
Sept emb ex -d 4.0 
6ctober , -"/ 35.4 
Yovember a/ 19.1 
December a/ 13-9 

Righest temperature ........ OF 93 
Lowest temperature ......... <-F - 35 

m ,a.j 5 yr* record 
b/ Records incomplete f c.r 1932, 1933, 1934, 1935. - 
c /  Weather atation a w e $  l r rn  Shtp ?reek to Airf ie ld  in 1922. - 

3Q yr, temperatxe I-ccard, 
e/ Bo record f o r  19.56, -- 

. .;-. 

-- 
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A record of the mw of mptna Creek at the iaitrersf en dam, located 

3 above the mouth, has been obtained in canmetion with the operatioa 

,,f the paner ~ t a t i m  sin- Srct6bar. 1929. T h i s  xeoord, however, is not a 

Gag iw station record in the usual meaning of the term but l a  a compiled 

rec~rd made by totaling tbe flow thraugh the power house, the flow over 

the diversion dm, and at tihea leakage around a sluice gate in the dtm. 

flow t h r o e  f he pawer house has been b a ~ e d  an a manufacturer' a rat itrg 

of the turbines ahewfng the thearetical relation 'between power generated 

and water reqdulrsd. The f l o r  over the diversion dam 5s based en a theoreti- 

cal rating cume but, aa far ae h o r n l  U s  never been cbcleed by current 

meiier measurements, The leakage mound the sluice gate has been estimated* 

The record i a  based on abservatSons about every third day a d  ig not a 

&dl$ record, 

The Water Resources Branch of the Geolag5cal Survey installed B gage 

an Eklutna Creek gust belaw the outlet eP Eklutna W e  in Bcwember, 1946, 

lBl4 gage ~aadinge have h e n  obtainma since then by aa employee of the * Anchorage k b l i o  Utilities. Severaz discharge measurements have been o b  

tained but t o  date (~u lg r .  1947) a sufftclent raagcr In stage has not been 

copered t o  a l low for a reliable correlation betwen the f l o w  at tthi skatlon 

1 .  ::* and that xecordad at the diversian 8am, 
Y .  

' . 
A renerd 09 f l a r r  on m'EJrlutna River at m o u t h  of Canyonn was obtained 

from January, 1924 through October, 1927, the results of which are shown w - 
a graph in the f i les af the hchorage Fubl5c Utilit-les. The exact l b c a t % O l l  

.-; . - at which this  record was obtained is not h o w n  but it waa appaxently down- 

- - 
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e, atream from the ~ G Y %  2:: -'Pl.;zr,Ler 1ir.d Crealc, 2:s JI-l; +nt of cureat meter 

and gq e  !-~elgk?t obsematiorls en k3lich the faregoing record is 

baaed i s  not known. Tn view of theoa uncertaintiem this record hae not been 

used $D, the water ~wply d y a i a  for this  rqort, 

Tha record of discharge at tha diversion dam f o r  the 17 year period, 

Oetobarw 1929 through Septeaber, 1946, has besn used au the basis  'for the 

=tar s w l y  wnalyeia fn this report. Ths discharge at the outlet ef 

a l u t n a  XPake Mr. besn considered as 85% of that ramrde8 nt the diveraim 

w, tha drainage area  at the lake outlet belzrg 8 9  of that &t the di- 

version bypa !!!his relationship may vary appreciably during different times 

1 
of the  yea^ due t o  variation8 in altitude,, rnow cover, glacial run-off, 

t emperatme and preaipi tat3 oai Until a correlation is established between 

the flow st the lake outlet and the diversfon dan the draimge are& re- 

l a t i o n  seemed the m a l t  logical t o  uese, AB previously stated the record at 

t4e diversion barn i o  a compiled record and has not bean checked by current 

meter measuraments. =ti1 an adequate correlation can be nsrslopid between 

the record rt the r s o ~ n t l y  established gaging rtatioa at the lake outlet - 

and the record st the d i ~ e r a i o n  aam the f igurea on xstsr supply given in 

thia rspmrt magst be oonsiderea as preliminam aad subject to oh-@ when 

more adequate h t a  bscomeo availdle, 

Seasonal variation in stream flew 

The mean monthly and mean annual discharge at the divermfon-dam for 

the p e ~ i q d ~ l c t o b e r  1, 1929 t o  S q t .  30,  1946 I s  shown in Sable 2. Thls , 

table showa that there is a marked oarlation from year t o  year and, a very 

pronounced variation within each yew. 

The m a x i m  anxllual m e a n  of 514 sscormd feet in 1940 is more thm d d l e  

the mfninrum mual man of 239 second feet in 1943. The maximum mean monthly 



f loor  was in A u p s t  f o r  e l a w n  yaP.rG 05 the record and in Jv.ly for six years. 
,' 

 he mininun naan montkly f l c w w a r  n:March fsr 10 year?, in February fir 

years and #a the 6- f o r  botb nonthe in bne year ,  

As shown by the me= values *in Table 2 July and August account for 
, 

about half of the annual f l o w  and the four month period June t o  September 

account e f OF about three-f ourths. The three month period of January through 

w c h  ha8 l e i a  than 5% of the annual f l o w  and the f ive  month period of 

December throwh April  has less  than 10%. Thie pronounced variation in 

distrfbut3.0n throughout the yew makes storage rsgulation necessary f o r  

any satisfactory power development. 

The distribution of f l o w  with 'respect t o  t ime is shown by the duratfan 
I 

curve in Figure 1. 

' Annual Yield and M i n i m  Flow 

The'seoenteen year record at the diversion dam gives a fairly goad 

indication of flods that m a y  be expected on this stretun, It  must of course, 

be racagnized that lesser minimum f l o w 8  and greater maxinum flows may be 

enaountered as the length of  record increases. As sham in Table 2 the 'mean 

f o r  the period is 406 second feet, The  annual means vary from a mCnimwa of 

239 second f ee t  t o  a m a x i m u m  of 51b seaand f est. The m i n i m u m  of 239, 

occurring in 1943, was unusually low as the next l owes t  value tras 339 which 

occurred in 1942. The twa lawest  year^ of record were therefore in consecw 

t i ~ e  yews. making th i s  a c.=iC,icsL period for ivater supply. 

occurring in January, I'ebru~zg x d  i.:&;ch, 1932, These values, howsosr, were 

the f l ~ s  throvg;~ the Fcwer bcuee ur;y and m y  not truly represent the actual, 

flow at the di~orrslm ?-w. The 1~t i1 . l~  cf 95 second feet in March, 1934 is 





miIlfrmxlf.~alue~ shown, hokre~di',  may n3t be t rue  rnlnimums &r water 

%a being drawn from storage during these periods, thus increasing the 

natural flow. A further analysi a of ~inimum f l o w s  would reauire a record 

of lake s t w e e  in order t o  correct fcr d r a f t  from storage, Such records. 

however, ere not  available, 

Aa previouely stated,  the values of discharge at the lake outlet are 

estimated as. balllg equal t o  85% of the ~ a l u e s  shown at the diversion dam. 

Using this conversion factor the m e a n  mual f l o w  at the lake outlet i s  
' 

345 second feet, the maximum annual mean 437 second feet and the mini- 

mual man 203 second feet ,  !Fhe eatlmated monthly maan values at the lake 

outlet nrs shown in Table 3. 

Magnitude, duratim, knd frequency of floods 

Eklutna Creek is not subject t o  floods in the u e d  sense of the term, 

f t aoes have a rsrg definite high water period in July and August of each 

year, which coincides with the period of m a d m  ms&m monthly temperature 

and precipi tatiaa. The -mum recorded discharge st tha diversion d m  

during the period of record is shown in the following table: 



Date 

dug. 22 
Aug. 4 
A%. 13 
July 4 

Max. Disch, 
In c,f.s* 

% f o~agbing value8 a r e  understood t o  represent aatvrnll flow as 

duriw bigb water periods all  the gates in tb dam at the lake atlet;  are 

kept 00 there is no replation of the lake outflow. 

maximum value recardad was 3,098 second feet on August 4, 1944. 

Thi s rwraaenta a -off of 22.2 second Zest per squara mila, Using 

this rme rdus of' unit -oiZ the ma*imum disdharge at the lake ovtlet 

w-a have been 2,650 seeend-f eet. It seams prokale that the intsaelty 

aC -off st the lake outlet would be aomewhat greater than at the divereion 

dam due t o  the fact that a larger percent- 09 the drainage area is at the 

higher altitudes wMch would nomal ly  have greater precipitatfon. Tha 

 glacier^ and anew f ields in the higher altitudem would also  tend t o w a d  a 

greater inteaeitg of XM-off. 

During the 17 year period of record the maximum recorded discharge was 

0 ab w e  2,000 ascond-feet only twice, 3098 seealla-fast in August, 19bb as 

above mentioned atid 2210 second-f eet  in Auguet , 1932. 
The date of the =ximum discharge varied fram the earliest an July 4, 

1946 t o  the leteat on Septelaber 14, 1938. The average aste of maximum die- 
s 

charge is Buguet 12, 

P ~ i o ?  ;ktsr Rights 

The Anchorage Riblic U t i l i t i e s  haa a "Lcensa from the Federal P m t  

Commission covering the present plant and includes certain storwe rightu 



I I ~ L ~ .  Fu~thsr de~elopnent by the Anchorage Publio V t i l I t i a a  

-quire aa amendment t o  the present license. 

~Qclutna Creek hafa a comparatively long period of low f law each year + 

a. t h t  storage i e  necessary t o  fully utilize the availsble water supply. 

~ ~ U ~ D I P  Zake is the only storage site within the basln. Phir gfts i s  d- 

#mibed under the heaaing of Starage Sitee, 



Table 2 
Sumaflr;rr of Monthly mean discharge , in second feet , t 

cf Eklutna. Crmk at Aachcrage P-:.xlic ~t ilit i e a  diver sFon dam near 
E k l u t n ~ ,  Alaska, 1930--1946. 

Climatic 
Year Fat, Nov. , rec, 3%. FeL. Nay$ Apr. . Nay Jw3s July dug, S q t ,  Year 

260 
-- 

~a*ilmrm 606 347 142 la. 106, 329 483 982 1414 1801 1274 - 512 
~inimm 73 a6 9 d 10 s l m  d 2 2  39 77 
Mean 

3Q 3 10 224 
127 295- 183 86.5 74.8 68.5 107 204 620 1132 1251 541 699 406 

239 

Through powor house only 
b/ April 18-30 - 
c /  Estimated - 



Table 3 
S u m m y  o f  estimtdd monthly maan . - * !  

d i  scmge,  in aecoid foet, of E k h t m  ~r iek at 
a t l e t  of Fklutn~ LRks, naar Eklutna, ~PReka, 1930j46. 

Climatic 
Year Ic t .  wcvm nee, Jan. Peb. Mar. Apr, Hay June July A=* Sept* Year 

-- 

Xarleum 515 291 221 121 110 90 260 411 835 1202' - 1531 1683 
Uiaue 62 73 42 15 17 19 33 65 246 264 460 

437 

Mean 
190 

108 6b 
203 

250 156 72 93 - 91 173 527 962 1063 594 3 45 

me m o n t q  vduea in the above table were &etf+ed by takfng 854 of the corremandiag'onlues 
in Table 2. The d r d n ~ e  arm et the lake outlet is 85% of that at t h ~  diversion dam, 



STORAGE S I T S  

Developed Si t e a  

The Anchorage Public  Utilities, as part of i t s  power development, has 

a dam at the outlet of Eklutna Lake which regulates the lake through an 

8 foot range in stage, from 8& t o  868. The cqacity within this range is 

25,600 acre-f eet. This s t o x e e  i E dram on primarily during the winter 

and sarw spring months for use in the power house 8 niles downstream from 

the lake. 
4 

Undeveloped Sites 

The only pose ib i l i ty  of developing add3 tional st arage is by I n c r e a a i c ~  

the capacity of Eklutm Lake. This can be done by constructirig a dam t-a 

raise the lake l eve l  above its present maximum atage, by drawing down tho 

lake leve l  below i t s  present mini- stage, or by a combination of two 

methods, 

Figure 2 shows area and capaci.t,v cruvaa for Eklutna Lake, T ~ P I B B  curves 

show the area and capacity above the 800 foot contour, It dues not seem 

probaBle that any plas of dewlopaent fvould d r a w  the lake dotm that 13w. 

@ Hwever. f rom these curves the r-ni lable  capacity far  m y  selected operating 

range can readily be determined, Data on area eu;d c ~ p ~ c i  ty are a l s o  shown 

In Table 4. 

A study of the discharge record f o r  the 17 y9aiw period shows that regu- 

l a t i o n  between the m u a l  low f l o w  23eriods w u l d  have prar-ided mean flawa 

sanglag f rom a minimum of 201 second-f ee t , in only 4 years, The m a x t m u m  

atorage required for the gear to year regulati,.on wan 14-8-I)OO &ere-feet, 



m Beplatfng from year t o  yo-, a l l o d n g  for no carry aver a t ~ t ~ e ,  the flow 
- 

f o r  50% of tho time would havs been 350 second-f aa t and f BE 90$ of the time 

265 second-f eet. 

$ flow of 300 necond-feet could havs beon mainta%ned dmarfng the entire 

period of record wf th a maximum s t  orwe of 160,000 acrt+f set. S t  orwe in 

excess of 100,000 acre-f aet was only requkred in 3 ather years af the 17 

year poriod t o  raintain this flew. C arry aver storage would have been r+ 

in 1933 , 1942 and 1943. 

Reference t o  Figure 2 and Table 4 shcws that a storage capacity of 

150,000 acre-feei couldbe  provided by raising the .lake hi fbet'rr b3 faei 

above the present low and high s t e e s  of 863 gild 860 c r  by drawim it dca 

51 or 49 feet  below these w e  s t ~ ~ s s .  13 o*uhE~- words reiging,%he Iak, l ~ r s l  

atout 40 feet or d m i ~  i t  down abaut 50 f s a *  yiI.1 prclvido sufficient 

storage f o r  regulating the e t r e a m  f low.  Sterap daxlclpndnt by raisin5 the 

lake w o u l d  provido a mean head cf about 40 feet more thm develqmant by . 

drawdown, or approximatsly 5s of. the total  availr,blc head, 

Far the p ' q c e e  of th ia  rcpcrt B c o n t i n ~ c ~ a  regulated flow cf 300 

sezond feet is assumed ea available and a rs&atsd Pluw of 350 second-f eet 

Enr 9% of the tima. 



Arene evld Cnpncitfes 

Alti tuda A ~ B R  c e r p ~ ~ i  tg be- C V ~ C ~  tft Capnci ty 
enp-I tg Capacity C ~ p s ~ f  ty  

{ fea t )  (.Acres] tween saeeese- abme 800 'Rbovc 860 below 860 
above 869 below 868 

i ~ o  altitudes (acre-f t. (acre foet) (acre feet) (acre feet )  (acre feet )  

- " 

30 ? 106 
3 w  143,m 

30,960 
3 1.43 174,500 

25,600 
3 256 200,100 

4a ,910 
3562 241, UQO 

36,860 
3910 Zn DWO 

39 1240 
4038 317,100 

41,240 
4211 3f;aAf3Q 

43,000 
43m 401,409 

44,780 
4569 446,100 

u , 6 m  
4754 WtmQ 

48,460 
4937 541,200 

a/ Minimum lsLe level with present rcylnt lon . 
b/ Maximum Inke level with ~ r e n e n t  r e d ~ . * , i n n  

.-. 

0 

44399lO 

77 ? 770 

l l l ; t ,OOO 

158, zoo 

201,206 

zL6,ooo 

292,600 

341,100 





WATER Pcwm 

Developed Si tes  

The Anchorage Public Utilities hae the only developed power site in 

the basin. Water is diverted from Xklutna Creak at a point 3 miles above I 

the mouth inti 1800 f o o t  tunnel which terminates In the penstocks, leading 

to the pcwer house, whtch is located abmt 1 mile f r o m  tho v i l l a g e  of Eklutna, 

Furing periods of l o w  flow s t  orage water i e released f ram Xklatna Lake an8 

f lews  down 3klutna Creek t o  the diversion dam which is 8 miles from the lake 

outlet,  The furbincte are at altitude 27 and the creak of tho diversion rlam 
I 

at altitude 259, g i ~ i n g  a gross head of 232 feet. There are two 1,000 g,  ib*. 

generators installed. 

A 27 mile,transmission line leads from the plant t o  Anchorage wherk 

m o s t  of the power is used, The Paher ares is a l s o  supplied from this  plant. 

The plant was buif t in 1929 by Frank I. h e d  at  wAieh time one 

generator was installed. The second  it was i-netalleel in 1935* The p?-ant 

was purchasad by the City of Anchorage in $943. 

This plant aaes a maximum of abmt lh c,f ,s ,  and only-utilizes 232 feet 

Undeveloped S i t a ~  I 

IChia reptrt considers only one site, the Dlutna Lake power site for 

bavelcpment. ?he plan for t h i s  site conteaplates development ef sufficient 

ntorage in Eklutna lake t o  fullp ut i l i ze  the available strcam,fllow, an& 

utilizing the entire f a l l  batwoen the lake and tidewater by earrylng the 

atorage water from the lalza through a pipe line down the valley of Eklutna 

Creek 'to a power house near the present one or by a tunnel through the 
. 4 

uountain between Eklutna l e e  and Xnik Brp! t o  a power house located about 
I 



4 miles northeast from tho village of Eklultna, The latter method of develop 

' meat i s  cansiderod preferable as the. aperation ernd maintenance of a tunnel 

, vmld be lecsa expensive then a pipe line, thcre would not be the danger of 

f law stoppage due t o  freezing and there Would b c ' m  appreciable difference 

in the loss of head between the pipe l ine  and tunnel, tho difference being 

in f avos of the tunnel, 

l%e loss in heed f o r  several s i z s a  of pipe and quantity of f l a w  are 

shown in the following table, These figures a r e  based on a fornula aevelap- 

o& b&r. Scabey f o r  wood stave p i p .  The formula conforms with the 

a/ Urquhart s Civi l  Engineering Bandbock, p. 321 

average *f a large nutz%er nf experinonts but individual eqsriments varied 

as n w h  as 30 per cent both plus and mime. Oonsequently, head losses may 

be greater than shorn in the follawing table. 

Diameter of Plow in Losa of heaa in 
wipe, feet  sec ond-f ee f feet per ~ i l e  



The required ~rl~j?e far a tunnel w i l l  of course depend on its size and 

wbthex. or not liae8. Due t c  the neodc f o r  convenience in construction a 

tunnel would undoubtedly have a considerably larger area than w g i p e  line 

'that would  be c~nsidered. A 9 foot  weed stave pipe wculd reouire a slope 

of &out 3 feet per mile f o r  a f l o w  of 400 second feet. T5is figure  ha^ been 

taken as tho head lass in a tunnel, 

In arriving at the potential  power of t h i s  site tho f a l l ~ w i n g  sss*mptions 

havc been -de. 3tcrage w i l l  be develcped by the ~ ~ n s t r u c t i m  of a dam' at 

t h ~  lake o u t l e t ,  regulating the lake between elevetions 870 and 910. The 

@ m e a n  elevation f o r  determining available headmebeen  t&on as 890. Mat-.. 

would be diverted f rm the lake either by a pips line or a tunnel t o  a poxthl 

house site locatsd on tidewater. The power h~use  e lwat t  on ms been taken 
I ' 

as XJ in order to be above high tide levels, th~s giving a grass head of 

870 feet.  The pipe l ine  wculd be 7 fcet in dimeter, l a i d  on suff fcient 

*.lope t o  allcw a f l a w  of 4.00 second-f eet. It would be at least 8 rciles long 

and thus have a head loss  of 120 feet, The tunnel would be 5 miles leag and 

i, r e  a head loss of 15 feet. The pctential power has been cmmputed hy the 

Soiula ,  Rorsopower e (0.08) (2) (14 Q= the f l c w  in second-feet and B the 

bsad in feet, 

Potential Power at Eklutna Lake Somr Uita 

With pipe lire d i ~ e r s i a n  

Eead 'Regulated ilow,~(~eccnd-feet)' Bor sepowsr Kilowatts 
(feet) continueus ' 50% of time ' continumust 50% a f  t inet con+uinamsg 50s of 

I r I I t t time _..____-I---- 
1 1 t t I 1 



Fntent ia i  ?ewer ~t Ekklutna Lake- Power Site 

8 With t q m e l  diversion 

Head 'Xogulated f lswt  [~econc-f eet)  Ifcrsep @wer I Kllowat t s 
(feet)' continu~us ' 50% of time 1continuotls'5~$ cf time'contin=zoasg5jb of time 

t 1 I T I 1 


