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_ ) , SUMMARY

lhe physical characteristics of'Eklﬁtea 6reek are favorable for the
development of water pewer. Stoiage to equalize the stream flow.can readil&
be provided:ln Eklutna Lake,_whlch lies et an altitude of 876. The entire
fall tovsea level ean be developed by the construction of aﬁ eight mile
pipe llne or a five nile tunnel° Storaée of abeut 150,000 acre-feet is
sufflclent for regulatlon of the stream flow in most years, and can be
provided by a range in lake stage of between 40 and 50 feet. About 15,000
E.W. can be develoﬁed 100% of the time and about 18,000 K.W. 50% of the

time. These figures, however, must be considered as prelimlnary as the

water supply data on. which they are based is someWhat uncertain.

INTRODUCTION
Purpose ana secpe of the investigation
\iﬁiutna Creek is well suited to1use'ae a source of power because of -
the character:of‘its basin. Fklutna Lake, at an altitude of 868 feet,
offers an excellent storage site and its proximity to tidewater makes it
possible te develop a large amount(of head. For this reason the United

!

States Geological Surve& made an investigatien during the 1947 field season -

S

to determine the amount of ﬁower available and to examipe the public lands
‘that will be affected by any development ‘

The field investigations by the Goologlcal Survey included mpping
Eklutna Lake and bordering hillsides to an altitude of 950 feet on a scale
1:12,000 (1 inch:T 1,000 feet)_with 10 foot contour interval; mapping

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

e
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1:24,000 (1 inch = 2,000 feet) with a 20 foot contour interval; and mapping
Tklutna Lake dam site on a scale of 1:4,800 (1 inch = 400 feet) with a 10
foot cp;tour interval, Prelim1nary maps have been prepared of the lake and
therdam a}te aﬁd are included as Plate 2 and Plate 3 in this report.

Gealogic examinations were made of the Eklutna Lake dam site, a pro-
posed conduit route along the creek end a prcpoeed tunnel route through the
mountain between Eklutna Lake and Knik Arm,

Prior to the work by the Geological Survey the Anchorage Public
Utilities, in February, 1947, made soundings of Eklutna Lake to determine
storage cepacity'that could be developed by drawing down the iake below its
natural level. The author accompanied the party making the soundings, act-
1ng mainly in an advisory capacity as a representative of the Geological
Survey. A map showing~under-water contours based on the soundlngs was pre-

pared by Mr. Larry Dahner who also did the field work to determine the

location of the soundings as well as the lake shore. - This map and supporting

data has been furnished the Geological Survey.

Acknowledgments
The Anchorage Public Utilitiee, through its board members and various
employees, ‘gave much helpful cocperation and assistance in the work carried

on, Boats and motors were furnished for the field parties while working on

. the lake, A truck was also furnished for the.use of theafield parties when

needed., Recorde of etream flow and other data wers gladly furnished,

Geography
Eklutna Creek has its source in thechugach Mountains, flowe generally
northwestward and empties into Knik Arm, about 27 mlles northeast of

Anchorage, near the village of Eklutna. The basin is long.and narrowv,

'
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having a length of about 27 miles and a maximum width of 10 miles. The main
-tributary is Thunder Bird Creek, which enters ﬁklutna Creek 2 miies above

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

above the Anchorage Public Utilities Diversion Dam is 140 square miles,

end the portion above the outlet of Eklutna Lake is 119 square miles. In

'

the present study only the portio‘ln of the basin above 'l‘huncier Bird Creek is
consider;ad. ‘

The most prominent feature in the ;oaéin is Fklutna Lake, wﬁich is 7
miles long, has a maximum width of a mile and an area of slighfly over 5
square miles. The topography of thé basin is ruggéd.' Altitudesl vary from
sea level to 8,000 feet. The dist;-ibution of aréa with respeét to altitude

is shown below.

. ' . Area below indicated altitudes,
Altitude Eklutna Creek above ~ Ekxlutna Creek above outlet of,

(feet) - diversion dzm o Eklutna Lake
‘ Area % of T Area % of
Sg. miles ~ total Sq. miles total

1000 15.1 10.8 10.3 8.7
2000 38.0 27.2 2l s ‘ 20,4
3000 _56.6 4o.5 39.4 33.0
Tooo 83.6 59,7 . 63.9 53. 5
5000 118,56 85.0 - B2 82.2
6000 135.8 97.0 , 115.1 96.6
7000 139.3 99.6 118.6 99.4
8000- 139.9 100.0 119,2 . 100.0

There is one large glacier é.nd' several small glaciers, in the basin,
the run-off from which all enters Eklutna Lake. The total glacier area is

6.2 sg‘.:aré miles. ) .
' The Alaska Railroaé. crosses Eklutna Creek 0.8 miles above the mouth
and the Anchorage-Palmer highway crosses l.4 miles above the mouth. A
road extends from the latter to the outi_l.et of Eklﬁtna Lake, .

A map of the Eklutne Creek basin is shown as Plate 1.
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Geology
' Géqlegic coanditions, as related to\power development, were e#amined
by Mr, A, F. Bateman, Jr., and Dr. F. F. 3arnes, both of the Geological
. : , n : .
Survey. The forrzer examined a proposed dem site at the oﬁtlet of Eklutna
Leke and the latter exarined 2 vrojosed tunnel route for divertigg water

from the lake to a power hcuse location near tidewater. Reports have been

prepared by each on the subjccts indicated.

- Climate
The Eklutna Creek basin rangés in altitude from sea level to 8,000
feet and it ié presﬁmed tﬁat the usual variation in climatic conditions
due &c variation in altitude exiét. Records of‘teﬁperéturé and precip;-

tation are available at only one point in the basin, at the power plant at

anAaltitude of only 27 feet. Other stations near the basin are also at low

altitudes. Table 1 shows daté on temperature and precipitation at Anchorage,

Eklutna, and Matanuska. | |

A stﬁdy of ﬁhe’table shows that the monthly mean temperature is below
freezing from.ﬁovembér through March., The maximum monthly mean occurs in.
July with June and August values fairly close to thé same amount. Augﬁst
values are slighfly greater thap the June‘ﬁalues. The hinimﬁm temperatures
occur during December and January.

August has the gféatest monthly mean pfecipitation with Septembe;, July
and &une,néxt in ofderf The precipitation during this four month period is

A

over half, about 54 of the annual value, April has the least monthly mean

precipitation. Values for February. March and May are also low, The four

month period, February through Méy accounts for only about 15% of ?ha
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 annual precipitation, The distribution of precipitatien ...! within the

year is clearly reflected in the run-off distribution.

Factors affectirg hydr'aulic structures
As shown in Table 1. - nthly mean terveratures are below /freezing for
five months of .{"::.3 vanr, - .2e¢ conditiomns and other effects of low\tempera:f
tures must therefcre, b2 récognizted in %he design of hydraulic structures.

Although Zklutne Cresk is noi within the usually accepted areas of

perma frost, frozen grovsd was noted during the latter part of June.

Whether or not this remnrins frozsa the entire year is not known but its

>

-~

existence and poseihle affacts must »e considsrald.

Strong winrls with reg L”mg n:?,h wavay freguently ocnur on Eklutna

" Lake. Proper._ pr'\tec“'i" rgainst vavs action wu3% therefore be provided.

The tidal rangs in Z:ik &rm is sba kvl 3 teet, If a power house is
located on tidewater 1% way be necessary Lo me* the. ta,.lrace somewhat above

the h:.gher hlgn tide Jevel %o avoi:i te2 conditionsa If ice conditions could

. be overcome part oz ths fead within ,bd tiial range could be ut;.llzed by

a

the use of a properly dec,:.gnea drait ‘m’be,‘

The a.va.lla.blc s"r=am 1"1 ow records, temperature, and precipitation
records, all irndi ca+e that kigh di %I*argeb sceur only cluring the "\Prlod of
June througl; Septerber or sarly October. It d.‘oes not seem likely that the -

operation of spiilway gates would b2 necessary during periods of -ice nOVer,

No provision for fishweys will be necessary.



Table 1

SUMMARY OF CLIMATE AT LOCALITIES NEAR EWLUTNA LAKE

. Eklutna

Matanuska </ Anchorage
Latitude . 6le2pt 610341 61013!
Longitude . 149020 149916! 1499 50!
Altitude c.oeveevecnceeesns feet 27 166 132
Length of record eveeeeesss. years L L1 28 4/ 28
Annual mean preczpitation .« inches 18.57 15.90 14, 56
Monthly mean precipita.tlon eoinches _
January 1.34 .86 B84
February 59 o7l W67
March .71 .58 .55
April L2l Ll N
Ma.y .81 72 950
June al 1,42 1.22 .70
July Pé 2,01 1.98 1.63
August 2/ 3,85 2.92 2,60
September . 2.82 2.66 2.58
8ctober -’-f; L 1.79 2.18
November -f?:ii 1,04 .95 1.0k
December a  ,7 1.04 .86
A.nnua.l mean snowfall (,.es.. .inckec 43,2 e/ 45,2 8/ 58.0
Annual mean temperaiuTe s..s ¥ 37.1 35.8 « 35.0
Monthly mean temperatare ... €T
January ' 15,3 13,8 11,6
February 25,3 19. 4 18,6
March 25- 4 z4.3 23.7
April ,35.8 36.5 35.4 -
Ma.y ) 14'80 2 Li’éo 9 4’50 0
June’ - g/ 57.2 5o b 2345
July a/ 58,8 57,6 57.0
August - 2/ 56.6 55.6 55.6
September 2/ 19.0 47.8 47.8
8ctober 2/ 35,4 36, L 36,0
November a2/ 19.1 22.0 22,4
December a/ 13.9 14,0 13.3
Highest temperature eeee.... °F 90 8L 92
Lowest temperature nasecce... CF - 35 - 36 - 36

a/ p yr. record

b/ Records incomplete for 1932, ;9 33, 1934, 1935,
__/ Weather station moved frem Ship OSreek to Airfield in 1922,

i/ 30 yr. temperature record,
e/ No record for 1936,

G
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WATER SUPPLY

A record of the flow of Eklutna Creek at the diversion dam, located
3 miles above the mouth, has been obtained in connection with the operation
of the power station sinee October, 1929. This record, however, is not a
gaging station record in the usual meaning of the term but is a compiled
record made by totaling the flow through the power house, the flow over
the diversion dam. and at times leakage around a sluice gate in the dam.
The flow through the pewer house has been based on a manufacturer's rating
of the turbines showing the theoretical relation between power generated
and water required. The flow over the diversion dam is based on a theoreti-
cal rating curve but, so far as known, _has never been checked by cm;rent
meter measurements. The leakage around. the sluice gate has been estimated.
T"he record is based on observations é.bout every third day and is not a
daily record. .

The Water Reseurces Branch of the Geological Survey izistalled a gage
on Eklutna Creek just below the outle} of Eklutna Lake in November, 1946.
Daily gage _readings have been obtaineld since then by an employee of the
Anchorage Publie Utilitieg. Sevarall discharge measurements have been 0b-
tained but te date (July, 1947) a.' sufficient range in stage has not been
covered to allow for a reliable correlation between the flow at this station
and that recorded at the diversion dam.

A recerd of flow on "Eklutna River at mouth of Canyon® was obtained
from January, 1924 through October, 1927, the results of which are shown on

a graph in the files of the Anchorage Public Utilities. The exact location

. at which this record was obtained is not kmown but it was apparently down-

-9~



stream from tlie mov*l o7 Tlunler Eizd >:,“.,reek. e srtant of curreat meter
measurements and gaze helzht observations on which the foregoing record is
based is not known., In view of these uncertaintiec_this reccrd has not been
used in the water supply analysis for this repcrt.

The record of discharge at the diversion dam for the 1?7 year period,

N : )
October, 1929 through September, 1946, has been used as the basis for the

- water supply analysis in this report. The discharge at the outlet of

Eklutna Lake has been considered as 85% of that recorded at the diversion
dam, the drainage area atifhe lake outlet\being 85% of that at the di-
versionrdamr This relationship may vary appreciébly during different times
of the year due fo variations in altituda._snow cover, glacial run-off,

temperature and precipitation. \Uhtil 2 correlation is established between
thé flow at thc lake outle; and the diverslon dam the drainage area re- '
1aticn geemed the most logical to use, As prev1ously stated the record at
the diversion dam is a ccmpiled reeord and has not been checked by currenti

meter measurements.. Until an adequate correlation can be developed between

_the record at the recently established gaging gtation at the lake outlet
.end the record at the diversion dam the figures on water supply given in

-this report must be considered as preliminary and suhject to change when

more adequate data becomes available. - N

Seasonal variation in stream flow
- The mean monthly and mean annual digcharge at the diversion dam for

the period ®ctober 1, 1929 to Sept. 30, 1946 is ghown in Table 2. This -

. table showsrthat there is a marked variation from year to year‘and,a very

pronounced variation within each year.
The maximum annual mean of 514 second feet in 19&0 is more than double

the minimum annual mean of 239 second feet in 1943, The maximum mean monthly

LY 9 -
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fiowfwas in August Tor elsven years of the record aﬁa iﬁ July for éix years.
The minimum mean monthly/flow was in March for 10 yearsg, in February fer
six years énd was the same for both months in one year,

Ag shown by the mean values in Table 2 July and August account for
about half of the annuél flow and.the four month period June to September
accoun£s for about three-fourths. The three month ﬁeriod'of January through
March has less than 5% of the annual flow and the five month period of
December through April has less than 10%. This pronouncéd’variation in
distribution throughout the year makes storage regulation necessary for

any satisfactory power development,

The distribution of flow with respect to time is shown by the duration

. curve in Figure 1.

N " Annual Yield‘and Minimum Flow

The:seventeeﬁ year record at the diversion dam gives a fairly good

indicétion of flows that may be expected on this stream. It must of course,

be récogni;ed that lesser minimum flbws and g:eater maximum flows may be
éncbuntered as the lenéth of record increases. As shown in. Table 2 the mean
for the period is 406 éécond feet., The annual meéns vary from a‘minimum of
239 second feet to a m;ximum of 514 second feet. The minimum of 239,
occurring in 1943, was unusually low as the néxt lowest value was 339 which
occurfed in 1942, The two‘loﬁest years of\record were therefore in censecu~
tive years, making‘this a critical peri&d for water supply. |

Tablé 2 shows minimum;monthly means of 18, 20 and 22 second feet,
oécurring in January, Pebrva%y ahq.Maxch, 1932, These values, however, were

the flows througl the pewer house orly and may not truly represent the actual

- flow at the divgrsion dan. The value cf 3% second feet in March, 1934 is

-
-t
!
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probably a more rsliadle vaius.
The minimur values shown, howevei, may not be true minimums as water

is beiﬁg drawn from storage during these periods, thus increasing the

‘natural flow. A further analysis of minimum flows would require a record

of lake stages in order to correct for draft from storage. Such records,
however, are not available. _ . ‘

As previously stated, the values of discharge at the lake outlet are
estimated as being equal to 85% of \t;he. values shown at the diversion dam.
Using this conversion factor the mean annual flow at the lake outlet is
345 second feet, the maximum annual mean 437 second feet and the minimum
annual mean 203 second feet, The estimated monthls‘r mean values‘ at the lake

outlet are shown in Table 3. -

Mggnitﬁdé, durati'on. and frequency of floods '
Eklufna Creek is not subject to floods in the usuai sense of the term.
It does have a very defin'iter high water périod. in July and August of each
year, which coincides with the period of maximum mé;n monthly temperaturs
and precip;tatioﬁ; The ma.x:unum recorded discharge at the diversion dﬁm

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

Year ' Date Max. Disch.

in c.f, s,
1930 ‘ _— Aug. 9 1850
1931 © Aug, 18 1910
1932 C ‘ Aug, 24 . -7 2210
1933 ’ - Auvg, 1 1401
1934 » July 31 - . 173
1935 K , - - ‘ -
1936 Sept. 3 : 1588
1937 , Sept. 2 , . 1528
1938 - - . . Sept. 14 1496
1939 ' Avg. 5 _ 1489
1940 - T ‘ 1665
1941 o Ty 19 : 1850

1942 July 283 ' 1039



Year L Date Max. Disch..

in c.f. s,
1943 Aug, 22 . 952
1944 Aug, 4 ] 3098
1945 Aug, 13 | 1971
1946 July & 1678

The foregoing values are understood to represent natural flow as
during high wayer periods all the gates in the dam at the lake outlet are
kspt spen €0 there is no regulation of the lake outflow,

The maximum value recorded was 3,098 second feet on August 4, 1944,
Thi 8 represents a run-off of 22.2 second feet per square mile. Using
this same value of unit run-off the maximum disdharge<a£ the lake outlet
would have been 2,650 Second-fget. It seems probable that the intensity
of run-off at the lake outlet would be somewhat greater than at the diversion
d@n‘dua to-the fact that a larger percentage of the drainage area is at thg
higher altitudes which would normally have greéter precipitation. The
glaciers and snew fields in the hiéher altitudes would also tend toward a
_ greater intensity of run-off. . o - ‘

During tﬁé 17 year period of record the maximum recorded d;scharge was
above 2,000 second-feet only twice, 3098 second;feet in August, 1944 as
above men?ioned aﬁé 2210 second-feet in August, 1932.

The date of the maximum discharge varied from the earliest on July 4,
1946 to the latest on,Septenber 14, 1938, The average aate of maximum dis-
charge is August 12, | ‘ |

Prior Water Rights
The Anchorége Public Utilities hés a licensé from‘the Federal Power

Commission covering the presént plant and includes certain storage rights

13~
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on Eklutna Lake. Further develspment by the Anchorage Public Utilities

would require en amendment to the present license.

River Gontrol_ : -

’

Eklutna Creek has a comparatively long period of low flow each year

so that storage is necessary to fully utilize the available water supply.

EklutnaALake is the only storage site within the basin. This site im de-

scribed under the heading of Storage Sites,



' Table 2
Summary of Menthly mean discharge, in second feet, .
of Eklutna Crezl at Anchcrage Puhlic Utilities diversion dam near
Exlutna, Alaska,; 1930-1946.

Climatic : ‘

Year Oct, Nov. | Tec. Jan, | Feus Mar, Apr. - May “June July Aug. Septe Year
1929-30 453 221 120 61 50 & 80 166 413 1009 1360 904 419
1930-31 236 86 80 , 60 0 100 132 245 5é7 1410 1500 623 h27
1931-32 152 174 v 8/ 18 & 2 2l 22 ¥ oaow 156 586 022 1557 sk 356
1932-33 131 184 98 142 65 69 127 212 sk lozz  itkw - 411 341
1933-3% 73 102 . 53 - 38 39 36 329 zl2 520 1234 112 618 391
193435 271 22b 251 106 75 58 70 84 ¢/ ¥ /1200 &'15¢0  </800 437
1935-36 ¢/300 ¢/ 230 ¢/ 260 130 <o/ 85 <65 ¢ 73 90 679 1301 1408 842 157
1936-37 220 269 126 64 64 78 287 Loz B4 1214 981 1164 478 ¢
1937-38 283 17h. 125 ¢f 65 <f 60 /6o ¢ 90 . 130 Bk 768  1122° 1198 376 ¥
1938-39 . 416 347 170 66 79 wr s Loo 6€7 1310 1302 656 465 t
1939-40 606 266 78 66 A 80 83 ish . 643 1316 1526 1274 514 .
1940-41  shd 129 83 66 66 55 5% 79 - 968 1205 1203 ‘ 535 419
1941-42 180 111 115 97 73 . .61 52 483 718 . 838 541 785 339
1942 43 422 111 160 118 108 86 - 58 77 - 290 310 884 224 239
1943..444 198 241 138 119 111 106 116 218 982 1414 1801 - 512 499
194b4-ls 244 112 115 115 112 92 68 170 639 1243 1203 307 376
1945-46 280 131 122 130 - 129 57 | 39 . 187 766 1330 846 k30 374
Meximum 606 347 260 Wz 129 106 329 s 582 T I8Ih 1801 127h . 512
Minimm 73 8 - 50 2/ 18 af 20 &/ 22 39 77 290 310 541 224' ' 339"
4Mean 295 183 127 86,5 74.8 68,5 107 204 ' 6200 1132 1251 699 Loé

g/ Threough power house onlf
b/. April 18-30
¢/ ZEstimated



: Table 3
__Summary of estimatdd monthly mean .

] diécharge, in second feet, of Eklutna Criek at
eutlet of Eklutna Lake, near Eklutna, Alaska, 1930-U46,

—16.-

Climatic ’
Year fct. Nov. Dec. Jan, Feb. May. Apr, May June July Aug. Sept. Year‘,
11929-30 7385 188 102 52 42 sy 6 W1 355 93k 1156 768 | 356
1930-31 201 73 6 5. 68 . 85 112 208 48 1198 1275 50 , 363
1931-32* 129 148 54 15 17 19 .88 133 328 869 1306 505 303
1932-33 111 156 83 121 55 59 108 . 180 386 869 969 349 289
1933-34 62 87 L2 32 3 30 260 180 L2 1049 1200 525 333
1934-35 230 190 213 90 6l 50 60 71 484 1020 1275 680 372
1935-36 255 196 . 221 10 - 72 55 6 76 577 1106 1197 716 389
1936-37 187 229 107 5k Sk 66 2Lk 342 717 1032 834 989 ko6
1937-38 . 241 148 . 106 55 51 51 76 110 352 653 954 1018 319
©1938-39 354 295 144 56 67 64 b6 350 567 1114 1107 . 558 396
193940 515 226 66 56 7 68 7L 131 547 1119 1297 1083 437
C194o-41 462 110 71 56 6 W 48 67 823 ' 1024 1023 455 356 -
1941-42 153 . o4 . 98 82 . 62 52 0 4 L1 610 712 460 €67 © 288
1942-43 359 94 136 100 92 73 L9 65 2u6 264 751 190 203
1943-44 168 205 17 101 9l 90 99 185 835 1202 1531 435 o b2k
195445 207 95 98 98 95 . 78 . 58 W4 586 1057 1023 261 319
1945-46 238 - 111 104 117 110 . 4 33 159 651 1130 719 366 317
Maximum 515 : z95‘ 221 121 110 90 280 k11 835 1202 - 1531 1083 W37
Minimum 62 73 42 15 17 19 33, 65 246 264 U460 190 203
Mean 250 156 108 72 64 B 91 173 . 527 962 . 1063 594 345

The monthly values in the above table were derived by taking 85% of the corresponding:values
in Table 2. The drainege area at the lake outlet is 85% of that at the diversion dam.
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STORAGE SITES
Developed Siteé

The Ancﬁorage Public Utilities, as part of its power development, has |
a dam at the outlet of Eklutné Lake which regulates the lake through an
8 foot range in stage, from 860 to 868. The capacity within this range is
25,600 acre-feet., This storage is drawn on primarily during the winter.
and early spriné months for use in the pewer-house 8 miles downstreap~from
the lake, ' , o

Undeveloped Sites

The only fossibility of deve;oping additional storage is by increasirg
the capécity of Fklutna Lake. This can be done by constructing a dam to
raise the lake level above its present maximum stage, by drawing dowﬁ the
lake level below its presgnt minimum stage, or by a combination of two
methods.

| Figure 2 shows area and capacity cruves for Eklutna Lake., These curves
show the area and capacity above the 800 fobt(contour; I§ does ﬁot seem
probable that-any'plan of developmenf would draw the'iake down that low,
However, from tﬁese curveg the available Qapacity for any selected operating
range can readily be deﬁermined. Data.on area énd cepscity are also shown
in Table &, A ‘

A study of the discharge record for the 17 year period sho&s»that regu-
lation between the"énnual low flow period; would bave provided mean flows
ranging from a minimum of 201 éecond—feet, in only 4 years, The maximum
storage required for the year to year regulation was 148,000 acre-—feef°

7
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Regulating from year to year, allbwing for no carry over storage, the flow
for.50% of the time would have been 350 second-feet and for 90% of the time

265 éecon&-feet. )
A floﬁ of 300 second-feet could have been maintained dufing the entire
period of record with a maximum storage of 166,000 acre-feet., Storage }n
excess of 100,000 acre-feet was only recuired in 3 ether years of the 17
year period to mainta&n this flow. C_arry ovef-sterage would have been re-
quired in 1933, 1942 and 1943.
Referenée to Figure 2 and Table 4 shows that a sterage capacity of

150,000 acre-feet could be provided by raising the .lake iz feet »r 40 feet

above the present low and high stages of 860 and 868 cr by drawing it dcwx

51 or Q9‘feet below these same stages. fa other words raising the lakce leovel

" about 40 feet or drawing it down about 50 feet will provide sufficient

storage for regulating the stream flow. Storage development by raising the

- lake would provide a mean head cf aboub 40 feet more than development by

drawdown, or approximately 5% of the total availedble head.
~ For the purpose of this report a continucus regulated flow cf 300
second feet is assumed as available anﬁ a reguiated flow of 350 sécond—feet

for 50% -of the time. .

-18-
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EXKLUTNA LAKE RESFRVOIR SITE ' Table No, & -
© Areas and Capacities

“Altitude “Area - Capacity be- Capacity Capacity Capacity ' Capacity Capacity

(feet) (Acres) tween success— above BO0 -  ‘above 860 below 860 above B68 bvelow 868

ive altitudes (acre-ft,) (acre feet) (acre feet) (acre feet) (acre feet)

(aqre-feet)

800 2699 0 - 174,500 - 200,100
: 27,340 o .
810 2768 : 27,3450 - 147,200 - 172,800
. - S 28,020 o 3 , '
820 2837 . 55,360 . = . 119,100 .- 144,700°
28,700 ' ' ‘ , ' -
830 2903 . A 8L, 060 - - 90,440 - 116,000
. 29,380 , ' ’ '
840 2972 - : 113,400 \ - 1 61,060 - 86,660
30,100 ‘ - \ '
850 3049 143,500 - - 30,960 - 56,560
30,960 L : o ' )
e/ 860 33 174, 500 0 0 - 25,600
T . , 25,600 : ’ .
b/ g8 . 3256 ' 200,100 © . 25,600 ’ - 0 0
3562 241,000 - 66,500 - 40,910 ’ -
36 ? 860 ' ‘ ’ ‘ 9 -
890 3810 , . 277,900 103,400 L - 770 -
0,2m0 . ) 77,77 )
900 4038 317,100 . 142,600 - 117,000 -
510 Y ba,240 , ‘ ‘ ' :
211 ~ 358,400 183,800 - ! -
g | X 43,000 , 3, , 158,200
20 388 ‘ 401,400 226,800 - : :
o o 44,780 : . , _ | v 201,200 -
3 569 " 446,100 271,600 - '
. o 46,620 ’ | 71, 246,000 -
75k ' 492,800 . 18,200 - °
48,460 ; 318, . 292,600 -
950 4937, 581,200 366,700 - 341,100 . -

a/ Minimm lake level with present re i
gulation
b Maximum.lake level with present resulation. .
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'~ WATER PCWER
Teveloped Sites
The Anchorage Public Utilities has the only developed power site in
the basin, Water is diverted from Eklutna Creek at a peint 3 milues above
the mouth into an 1860 foot tunnel which terminates in the peqstocﬁs. leading.
to the power house; which is located abecut 1 milg frem the village o:t’- Ekiutna.
During periods of low flow sv’corage water is released fr'-om Fklutna Lake and '
flows d$Wn Eklutﬁa Cfeek ;o the diversion dam which is 8 miles from the lake
outlet, The turbinss afe at altitude 27 and the crest of the diversion dam
at al@itudev259,‘giving a gros; head of 232 feet, There are two 1,000 K, W;
generators installed. : 4 . |
A 27 mile transmission line leads from the plant to Anéhorage where
most'of,thevpowef isrused{- The Palmer a;eé is also supplied from this plant,
The plant was built in 1929 by Mr. Frank I. Reed at which £imo ono
genera"cor wa.s instaiied;', ‘T'he s.e'acond unit was installed ‘in 1935, Thef plant _
was purchaSea by the Qity>of Anchorage in }9&3.. |
This plant uases a maximum of ab‘Op.'t 1’-&0’ c.f.s. and onl:jfl- utiiizes 232 feet

cf the 860 feet of fall in Eklutna Creel.

Undeveloped Sites
This repcr% considers bnly one éite, the Exlutna TLake powe_.r site é‘or
develcpm_ent; The plan .for thi»s'site conteinplatés development of suffi’g:ie‘nt
\Vs’cora:ge in Eklu’gﬁa"lake.‘to fully utilize fhe ava.ila;z)lé stream‘fllow, and |
u.tiiiziné the e;ntire ‘fa'll between the lake /a.nd tidewater by carrying the
storage watér. from the lake through a pipe line down the va.lle‘y"of Eklutna -
Creek t‘o';a pdwer house near the present one or by a tunnel through the

nountain between Eklutna Lake and EKnik Arm to a pdwer house located about



i

Ly miles northeast from the village of Eklﬁtna..'fhe latter method of dével?p—
ment is considered vreferable as the'operétion/and mainfenance of a tunnel

. woulﬁ be less expensive then a pipe line, there would not:belthe danger of
flow stéppage due to freezing and there would be an appreciable difference
in the loés of ﬁead between the pipe line‘and tunnel, the_difference being
‘in favor of the tunnel. A

The loss in headlfdn,several.sizes of pi@e and quantity of flow are

shown in the following tablé;} These figures are based on a formula develop~

ed byQ/Mr.‘Scobey for woed stave pipe. The formula conforms with the

Vi

a/ Urqpha:t{s.Ciﬁil Engineering Handbock, p. 321

average of a large number of experiments but individual experiments varied
. as much as 30 ber'cenﬁ both plus and minus. Consequently, head losses may

be greater than shown in the following table.

Diameter‘of _ ; ' Flow'in " TLoss of head in
- pipe, feet ] T - second~feet o feet per mile

6 - .3000 7 19.1
6 350 ‘ 25.2
6 oo ) 31.8
7 300 | 9.2
7 350 , 12,0
7 . Loo 15.4
8 300 . 4,86
8 350 - o 6.39 :
8 7 Loo 4 : 8.13



The required slope for a tunnel will of course depend on 1ts size and

whether or not lined. Due tc the needs for convenience in construction a

tunnel would undoubtedly have a considerably larger area than any'pibe'line

‘that would be considered. 4 9 foot wood stave pipé would reouire a slope

of about 3 feet per miie for a flow of 400 second feet. This figure has been

taken as the head loss in a tunnel.

In arriving at the potential power of this site the following assum?tions

'

have been made. GSterage will be develeped by the construction of a dam at

the lake outlét, regulating the lake between elevations 870 and 910. The

mean 9levation for determining available head-has been taken as 890, _Watak _

would be diverted frem the lake either by a pipe line or a tunnel to a pow%r

_house site located on tidewater, The power house elevation has been taken

as 20 in order to be above high tide levels, thus giving a gross head of

870- feet. The pipe line would be ? feet in diameter, laid on sufficient '

slope to éllow a flow of 40O second-feet. It would be at‘least 8 miles long

and thus have a head loss of 120 feet. The tunnel would be 5 miles long and

Li7e a head loss of 15 feet., The potentiai power has been cemputed by the

“ormula, Horsepowef = (0.08)(Q)(H) @= the flow in second-feet and E the

head in feet.

Potential Power at Eklutna Lake Fower Uite

With pipe line diversion

Head 'Regulated flow,'(Seccnd-feet)' Horsepower Kilowatts
(feet) -' continueus '50% of time 'continueus'50% of time'continuous'50% of
! ) 1 : 1 1 1 ' time
1 1 1 v 1 T
750 T 350 t 18,000 ' 21,000 ' 13,430 ' 15,670

300

~22=



- Potential Power ét Bklutna Lake Power Siﬁe
With tunpel diversion

Head 'Regulated flaw'(Second-feet)?! ‘ Horsepower ' ' Kilowatts
{feet)! continuous ' 504 of time 'econtinuous'50% of time'continuous'50% of time
’ t 1 ! t i 1

855 ' .300 ' 35  '20,50 ' 23,9% 15310 ' 17,80

-23~
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