S-)!
UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

Pe. Oe Bax 1827
Great Falls, Lhontana

larch 28, 1952
Yenmoranium
Tes Rezional Geologist, Great Falls, lontana
Frcas A. Fo Eateman, Jr., Gealogist, Great Falls, Mcntana

Subject: Frogress Report ocn the geology of Big Bottom dam site,
Lewis River, Washingtan

) A;t%u\ Introducticn

Eiz Botta d 4 site 1s on the Lewis River, 52 niles frau its mouth,
in section 25, T Ne, Re 5 Es, Uels, Skamania County, Lushington.
Geclozy of taa (efy) abutzent was mapped by C. B. Lrdcann and 4. Fe idatean,
Jre, Septecbar 12 to 20, 1951, and approximately 25 par cent of the left
abutzent was mapped by A. F. Batexan, Jre., Septeuber 24 to 27, 1951.
Topography and geclogy are shown on the accompanying map, figure l.

General

rurpose of a dam at this site would be primsrily the develomment of
electric power ani secandarily flood contrale Altitude of the low water
surface is about 700 feet. kaximun pool lsvel is nct controlled by
topogcrapaye Strean flow records from Getober 1924 to September 1950 show
that a usabls storaze capacity of 500,000 acre-~feet would have given
cczplote yearly regulation of flow for 17 of the 25 years, and that a
capacity of 600,000 acre-~fast would have given cauplete regulatica for
all but three years. Consequently, a tentative pool level has been
selected at altitude 1,050 feet. The impounded reservoir would store
about 650,000 acrs-feet of water, thus allowing some dead storage and
providing a minimum head of slightly more than 100 feet. A dam to
this altitude would stand approximately 360 feet above the strean bed.



Topograpny and Geoloygy

Minimum valley section is between C-C' and D-DY, figure l. At this
locality, Lewls kiver valley has bean modified by alpine glaciation.
It now is over-aeapanad and partly refilled, resulting in the inharmoni-
ous coubtination of a wide, flat floor and amocth, extremely steep walls.
Wiith of tne valley is appraximately 1,700 feet at ths surfacs of the
valley fill and 2,735 feet at an altituie of 1,050 fest. Depth to bed-
rock founiation is not known, but is estimated to be in the nelghborhocd
cf 300 to 350 feot below river level., Little is known of the character
end arranyesent of the valley fill beluw strea. level, since its suriface
is ccverad by a veaaser of alluvial gravels andi sands. However, it no
doubt cocnsists predominantly of unconsvliiated glacial depcusits. Glacial
clays, till, and sands overlain by cutwash gravels and sands are exposed
in cuts beneath a terrace leval developed on the right bank about alti-

tute B840 fest,

‘Charwtcr &nd attituds of rock benesth the vallsey flcor is unkncwn.

ioek in the rignt abutment conaicts of & seriss of cluer velcaulc
rucke unconfanusbly overlain by a series of younger volcanle rockse. Tue
cldsr velcanics include aniesitss, basalis, agglouerates, and tuffs.
All are cut by joints and small shear gcnes. kLxposures are limited to
two scall arvas at water level un the right bank where these rocks aip
stesply tc the wist ani northwest aud to several s-all areas along the
boettan of tha ereek in the ncrtheast corner of tis riap area where they
ars folded into a snarp gymolins. Tue youn.er vulca ies appear to have
coverad the right wall of a broadur strews valley ocut into the clder
rockse IDie younger serics consists of more than >J fvet of az lomerates
a.d twT overlain by two tideck lava flouse fine lover fiow, a ueanss,
rassive, noderately-jointe: anseaite, variuvs ia tidcinass frau 90 to 120
fest. 1Ivs upper surfacas is extrenely irre .ular anu i3 separated fra.
tue overlyins lava flow by 20 to 40 feet o cuarse ao jlurorate. The
upper flow 48 a Might gray, hard, denss anissite tanat is considerably
Jointed ani in its upper part is separatea iutc tuin plates by a sheeting
developed roughly parallael tu tne flow surface. Tfotal thickness of this
liva shest 1s probably a little wors than 200 fest. both of the flows
dip intc ths valley. Tae azocunt and directicn of dip varisa greatly
from one locality to ancther, as is siown by the individual aeterminations

plottea on figure 1.

-

The left abutment is unierlain by coarse, clastic sedimentary rocks,
with suase interbedded lava flows anl fluw Lrecclas. Taess beds are
saparates into two unccuicrmable series. At the eastern wargin of the



dam site, the lower series dips southeastward at an-angle of 9 degrees,
whereas the upper saries dips scutheastward at an angle of 17 degrees. -
At the western margin of the dam site map area, only the upper series

is represented. In this locality the beds dip southeastward at angles
varying fram 12 to 23 degress. The intsrvening area has not yet been
xapped. Tnhne exact relationship of these sediments to the volcanic rocks
in the right abutment is not known. However, they are no doubt more
cleossly related to the clder series of volcanic rocks because they under-
lay the left wall of the old valley whose north wall was covered by lava
flows and flow breccias of the younzer volcanic rockse.

Several feet of fine, puniceous sand covers portions of the surface
of all depositis representeld in the dam site area except active and in-
active alluvius. This ash was ejected from lt. St. Helens during a
ccaparatively recent perioi of explosive activity.

Ground Water Conditiona

A saries of eprings discharge through surficial depcaits on the
stecp slops below the road on the right abutment. Total flow was esti-
natedi at 3 to 5 eublc fest per second during Septeiber 1951 near the
end of one of the longest periods of dry waeather on record. Flow frou
these springs represents drainage of an area covnsiderably larger than
that of the mountain alope behini the right abutment. From the geclogic
structure of the right abutment, it is concluded that the water comss
froz ths s:all stresm in the northeast cormer of the map arsa. It enters
the pervicus agglcaerats between the upper and lower lavas of the younger
volcanic rocks in the bad of this stream at an altitude estimated to be
betwsen 1,300 and 1,400 feet. The water travels under gravity down dip
through the agglomerate until it emerges at the wall of the main valley.
Frem this pecint the water moves down the bedruck surface of the valley
wall until it is deflectea by a small rock-cut bench and discharges
through unconsclidated surficial depositu.

The parmeables agglousrates between the lower flow and the older
valcanic rocks furnishes a similar hydraulic system with intake area in
the bed of the saxe creek at an altitude of 1,050 to 1,150 feet. In this
casa, howsver, water amerges from bediruck below the level of fill in the
xain valley and does not appear at the ground surface as springs.



Suitability of 8ite for a Dan

The sodiments in the left abutment, ths older volcanic rocks in the
rizht abutment, and the two thick lava flows in the right abutment are
alequate to support any load required by a dam of the desired height.

All of these rocks are relatively impermeable except for the upper lava
flowe 1In it, the ghesting oriented roughly parallel to the wall of tne
old valley furmishes seepage paths through the right abutment. However,
they could be eclosed by groutinge. katerlals making up the two agglcmerate
gcnes have sufficient strength to support a dam and are insoluble, but

they are quite permeable.

Selection of the type of dan best sulted fcr this site will be in-
fluenced by the followling factors:

1. 8ince the depth to rock founiation in the center of the
valley is probatly 300 feet or more, any dam that might be built
will rest on valley fill.

2, The i1l materials may be rather permeable, making
desirable & dam with & wide base so as tc provide the maxdmum
length of the path of parcolation through the fourdation.

3. The i1l meterials will probably suffer consziderabls
settlerent unier load. This factor would no doubt eliminate a
dan of gravity concrete type.

In view of these lirmiting conditions, probably an earth or & composite
reck-411 dar wourld be xost suitable.

Conclusions and Hecamendations

1. Since the "Oig Bottau" offers the canly reservoir area on Lewls
River of sdequata storage capacity for stream cantral, and sincse this
site appsars to be the only one capable of supporting a dam of the ro-
quired height to make use of this reservoir arsa, big Sottom dan site
warrants further investigation. Une principal problexs that need
further work aret ,

A. Depth to bedrock floor of the valley at the dam site.

Be Character and arrangement of the valley fill naterials
in the foundaticn.



C. Posalbility of leakags tnrough the agglamerate sgones
in the right abutment. -

De Cmplgtion of geologic mapping of the left abutuent.
2+ The following recammendations are made:

A« . Depth to beirock flcor of the vallaey be determined by
geophysical methods. Either selemic or electrical resistivity
methods could be used, but in view of the expected depth, seimmic
methods would probably prove more effective. Approximate center
locaticns for 21 proposed determinations are shown an figure 1.

It is estimated that it would take one field party 4 to 6 weeks

to do this worke For a ccmplete picture of founiatiecn conditions,
all of these determinaticns are desirable. tHowever, in csse all
could not be mads, they are ssparated on figure 1 into 3 categories)
6 that are most desirable are given first priority; 9 are given
second priority; and 4, third priority. In sach cass, direction

of shouting or of electrocie spread is shown. In general, this

is parallel to the axis of the valley, to obtain as uniform
gealogic conditlions in the foundation as possible.

Be Investigation of the character and arrangement of the
valley £ill naterials and of the possibility of leakage through
the rigat abutmwent would invealve consijerable drilling. This
work is not within the acops of the present inveatigation, and
should be done by the arganisation conteuplating construciion of
a dam at this site.

C. Geclogic mapping to be campleted during 1952 field
8uasone
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