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llaterpower possibilities of 
Bradley Lake, Alaska 

by F. A. Johnson 

INTRODUCTION 

Purpose of report, and general conclusions 

The purpose of this report is to give a 

preliminary estimate of the power possibilities of 

Bradley Lake, Alaska, and to describe outstanding hydro-

logic, geologic and topographic features that might 

determine the character of development. Bradley Lake 

lies in the Kenai Mountains near the southwestern end 

of the Kenai Peninsula. It is at an altitude of 1,090 

feet, at a point about 25 miles northeast of the town 

of Homer, and about 3 miles southward from the head 

of Kachemak Bay. 

A survey of Bradley Lake and Bradley River 

made in July and August 1955 provides a basis for com-

puting the potential storage capacity at the lake, and 

for studying the possibilities for diversion of two 

nearby streams into the lake basin. Geologic examina-

tions of different features of the power site were made 

concurrently with the topographic surveys, and the tenta-

tive geologic conclusions are presented in a section with 

this report. The geologist, Kenneth S. Soward, has in 

preparation a more detailed report, which will include 

geologic maps and cross sections. 

1 



























































































































































	

length of steel pipe from the discharge portal to the 

surge tank; and a penstock about 4,400 feet long to 

the powerhouse. The first 3,300 feet of this tunnel 

would be in massive graywacke; the next 2,400 feet 

in the chert beds; and the last 3,400 feet in the 

interbedded graywacke and chert beds. 

If a steel pipe conduit is sufficiently 

cheaper to justify its use, the tunnel section could 

be shortened to 6,700 feet. Under this plan, a pipe 

section 1,600 fet long would be needed from the dam 

to the intake portal. From here a tunnel bearing 

N. 55° W. would extend 3,400 feet to an angle point 

beneath the deep draw where a bore bearing N. 43° W 

would extend 3,300 feet to daylight in the small 

cirque. A steel pipe about 6,000 feet long would be 

required to convey the water to the surge tank and 

penstock. The approximate length of this line would 

be 18,700 fc,et. From the portal to about 2,400 feet, 

the tunnel would be in massive graywacke; from 2,400 

to 4,600 feet in the chert beds; and from 4,600 to 

6,700 feet in the interbedded graywacke and chert 

beds. 

The tunnel line proposed by the Corps of 

Engineers under their basic scheme, and alternative 

78 



	

Bradley Like project - A reconnaissance report on 
potential power developments together with auxiliary 
possibilities, Corps of Engineers, U. S. Army, Office 
of the District Engineer, Alaska District, March 1955. 

tunnel A, would be in massive graywacke from the portal 

to 2,400 feet; in chert beds from 2,400 to 4,100 feet; 

and in interbedded graywacke and chert beds from 4,100 

feet to the discharge portals. Alternative tunnel B 

would be in massive graywacke for its entire length 

of approximately 4,000 feet. 

The proposed penstock line was not examined. 

Preliminary exploration of the project should include 

work to determine if excessive rock creep or soli-

fluction has taken place in the hillside above the 

powerhouse site. Permafrost may occur where there 

is a heavy soil cover. 

Powerhouse site 

The powerhouse site on the N. 37° W. conduit 

line is on argillite. The rock in the vicinity of 

the site appeared to be of good quality for a power-

house foundation. 

Nuka River diversion 

No geologic problems appear to be involved 

in this diversion. The preferred location is on the 

north side of the valley just east of the divide. 

79 



Here the Nuka River swings around a small morainal 

ridge that dams the valley and forces the melt water 

from the glacier to cross to the north side before 

the stream turns to the east. 

The moraine appears to be composed of till, 

and the shallow cut required to divert the water should 

be in gravels or possibly in till. If a cut deeper 

than 25 feet is necessary, tests should be made to 

determine if bedrock would be encountered. 

Diversion of Bradley River tributary into Bradley 
Lake 

About 21 miles west and one mile north of 

Bradley Lake outlet, a tributary of Bradley River can 

be diverted into the lake. A low dam possibly 10 feet 

high and a canal about 450 feet long with a maximum 

cut of about 20 feet will divert the stream. Rock 

appears to be present at shallow depth at the dam 

site, but the diversion canal will be in pervious 

gravel possibly with a short section in rock. 

Construction Materials 

Some small exposures of gravel were noted 

along the North Fork of Battle Creek and gravel 

probably underlies the grassy meadows for about 0.6 

of a mile downstream from the small lake that is 0.5 

8Q 



of a mile S. 10° W. of Bradley Lake dam site. See 

Seldovia (C-3), Alaska quaddangle. However, the gravel 

appeared deficient in sand, and the volume of the 

deposits is small. 

An adequate supply of sand and gravel is 

available at the upper end of Bradley Lake. 

Dam site at Mile 6.7, conduit line, and 
related possibilities 

This dam site is just upstream from a 35 to 

40 feet high falls formed by a thick resistant 

quartzite bed that crosses the river channel at a 

right angle. The bed dips 71°E., and appears to be 

overturned to the west compared to beds just upstream 

that dip at a high angle to the northwest. The founda-

timand abutments of the site are in an argillite bed 

in which numerous sand and pebble-sized pieces of 

quartzite are embedded. The rock is closely jointed, 

and breaks into small blocks. 

The site appears feasible for a small arch 

dam that topographically is limited to a maximum 

height of 60 to 70 feet with a crest line at altitude 

590 to 600 feet. The canyon is 160 feet wide at alti-

tude 590 feet. 

The tunnel line to the northwest will be in 

argillite, cherty shale, and quartzite beds. The 

81 



strike of the beds is approximately at right angles 

to the tunnel line, and the dip of the beds is at a 

high angle mainly to the northwest. 

Only light support will be required at a 

few places during construction, but the tunnel probably 

will have to be lined. 

A reservoir to altitude 600 feet would over-

flow through a gap 2,400 feet north of the dam site. 

Rock crops out in places across the gap, but a large 

fault, with a probable bearing of S. 35° W. 65° SE. 

exposed in the right creek bank to the north of the 

gap, would be in the foundation. Marshy ground in the 

gap may contain lenses of permafrost. The poor founda-

tion conditions require investigation by core drilling, 

but a small retaining dam probably could be built here. 
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CONCLUSIONS 

Topographic and geologic conditions are 

favorable for creation of a large reservoir at Bradley 

Lake with a dam of moderate height. Considerable 

storage also can be obtained by drawdown of the lake 

surface, or by combined damming and drawdown. A head 

of about 1,100 feet can be utilized below the reser-

voir with several miles of waterway leading to a 

powerhouse at tidewater of Kachemak Bay, and several 

alternative routes and powerhouse sites are available. 

Further investigations, such as stream gagings and 

sub-surface geologic examination, would be needed to 

determine the optimimum plan of development. 

The area tributary to Bradley Lake can be in-

creaaed about 25 percent by diversions from two nearby 

areas that could be tapped with relatively minor con-

struction. The total water supplies thus available 

can be estimated only roughly from information now 

available. Tt seems likely, however, that the average 

flow, including the proposed diversions, was as much 

as 375 cfs during the past 30 years, and possibly was 

10 or 15 percent more. The power possibilities are 

estimated accordingly as 25,500 kilowatts, 100 percent 

of the time with utilization of 90 percent of the 
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estimated discharge; or 29,000 kilowatts, 100 percent 

of the time, with full utilization. 

It is provisionally estimated that a reservoir 

with a capacity of 250,000 acre-feet would be adequate 

to provide a uniform power flow of 338 cfs, equal to 

90 percent of the average discharge. Utilization of 

much more than this amount on a uniform basis may 

not be practicable because of the considerable 

duration of dry and wet periods on the Kenai Peninsula. 

A reservoir with a capacity of 500,000 acre-feet, or 

more, might be required at Bradley Lake for a uniform 

monthly draft equivalent to 375 cfs, if that is the 

average for many years. 

An uncertain factor in these estimates is 

the effect of the extensive glaciers on the amount 

of runoff during periods of abnormal precipitation, 

which may last for 7 years or longer. Ice and snow 

storage undoubtedly has a considerable effect on the 

runoff from year to year, and it may have an appreci-

able equalizing effect on the averages for wet and 

dry periods of several years. If this effect is 

found to be relatively large in the Bradley Lake 

basin, the estimated requirements for artifical 

storage might be reduced substantially. 

(34 



Runoff r,,:cords are a pr!_mary requirement 

for close determination of the potential power, and for 

closer determination of reservoir and plant capacities 

needed for a given degree of utilization. Records 

for only a few years, if carefully interpreted, 

probably would lead to a much more reliable estimate 

of the amount of runoff and of the character of its 

variation. If a gaging station cannot bc establish-

ed on Bradley River in the near futurc, a series of 

discharge measurements made systematically throughout 

the months of heavy runoff would provide valuable 

information in the meantAme, and would constitute a 

useful supplement to a future record. 

The potential power of the Bradley Lake site 

is much more than could be used by existing communi-

ties and industries in the) probable service area, 

but it may b(_, considered for use in new industries. 

Further investigations, such as a stream-gaging 

program, seem well justified. 
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WATERPOWER POTENTIAL OF BRADLEY LAKE NEAR HOMER, ALASKA, REPOR1ED 

Waterpower potential appreciably greater than that of the recently completed 

Eklutna 1)roject near Anchorage has been reported by Geological Survey engineers and 

scientists investigating Bradley Lake on Kenai Peninsula, the Department of the 

Interior announced today. Field surveys and investigations made in the area near 

Hamer„Alaska, during the 1955 field season indicate an estimated hydroelectric 

power potential of 25,000 kilowatts for 100 percent of the time. 

Bradley Lake is located in a mountainous region near the southwestern end of 

the Kenai Peninsula. It is at an altitude of 1,090 feet and is Jess than four 

miles from tidewater at the head of Kacheaak Bay. It has a drainage area of 54 

square miles. Field investigations showed that the outflow from a glacier which 

now drains into the liuka River could readily be diverted into Bradley Lake, creat-

ing an additional four square miles of drainage area. The flow from a stream basin 

north of Bradley Lake could also be readily diverted, adding another ten square 

miles. In other words, Bradley Lake could be used to control the runoff from an 

area of 68 square miles. 

A topographic map was made of the Bradley Lake reservoir site, including 
underwater contours, and surveys were completed for dam sites at the lake outlet 
and on the Bradley River at a point three miles downstream. Geologic investiga-
tions were made of the reservoir site, dam sites, and probable tunnel diversion 
routes for conveyinc, water from the lake to possible powerhouse locations. 

No streamflow records have been obtained on Bradley River, the outlet stream 
from Bradley Lake. The report discusses available climatic and streamflow records 
at other points on the Kenai Peninsula and on the basis of the information esti-
mates the probable runoff from the Bradley Lake area. 



	

With storage developed by damning to raise the prescnt lake level 90 feet, and 
with a powerhouse located near tidewater of I:achenak Bay, the averse gross head 
that could -ee utilized would be roughly 1,120 feet, pro:.ucing approximately 25,000 
Hlowatts. Hol,ever, if the lake outlet were 2ammed to :ro'.uce an average gross 
head of 1,150 feet, the corres7onding power available woulf. be 29,000 kilowatts. 

At present the ne,arest settlement to Bradley Lake is the town of Homer, on the 
north side of Kachemak Bay, about 25 miles to the southwest. Homer is a fishing 
village of around 300 population, at the end of Sterling Highway. This highway 
oins a surfaced road between Anchorage and Seward at Kenai Lake. 

There are at present no large communities or industries in the probable serv— 
ice area that would provide a ,market for the power. Any power development would 
have to be coincident with, an industrial development which together with the sup— 
porting community would :rcvide an adequate market. 

Copies of the "Preliminary Report on Waterpower Possibilities of Bradley Lake 
Area, nenai Peninsula, Alaska," by F. A. Johnson, with a chapter on Tentative 
Geologic Conclusions of Bradley Lake Power Site by Kennet.1 S. Sowards are available 
for public inspection at the following offices of the Geological Survey: Library, 
1033 General Services Administration Building, Washington, D. C.; 244 Federal Bldg., 
Tacoma, Washington; in California at 4 Homewood Place, Menlo Park, and 724 
Appraisers Bldg., San Francisco; 46 Customhouse, Denver, Colo.; and in Alaska at 
117 Federal Bldg., Juneau, 210 Clover B1dL., .1nchorage, :'right Bldg., Palmer, and 
Brooks Eemorial Mines Bldg. at College. 
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