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Preliminary Geologic Evaluation
0f a Proposed Nuclear Power Plant Site
Hawks Point, Pacific County, Washington

By
Robert H. Russell, Geologist
Chief, Basic Data Section
Division of Planning & Development
Department of Water Resources

PURPOSE AND SCOPE OF INVESTIGATION

The Washington State Department of Water Resources and the

Qffice of

Nuclear Energy are jointly making preliminary studies

of a number of sites proposed for nuclear power plants. To as-

sist with the studies the writer was asked to prepare a prelim~

inary report on geclogic conditions and potential geologic haz-

ards that

may be encountered in locating a nuclear plant at

Hawks Point, on Willapa Bay.

This
gy of the
which are
sance was
in recent

formation

outcrop pattern of surficial geology was taken from an open-file

report is based on my genggal-knowledge-ofkthg-geolo-
axea and a review of pugiiéhed ané open-file reports
available. A special trip for an on-site reconnais-
not made since I have visited the area several times
yvears and it was felt that insufficient additional in-

would be obtained to justify the special trip. The

map of the South Bend 15' guadrangle by Holly C. Wagner. Geol-
g ¥ Y g

ogy of areas not covered by the Wagner report were interpreted

from the geologic map of the state of Washington.



o

Geologic sections across the project area (Fig. 2) were
constructed without adequate data to verify the thickness of
the various materials or to accurately define the contacts be-
tween geologic units. Where data were lacking, contacts and
thicknesses were inferred.

Logs of test borings by the Department of Highways for
that section of SSH No. 13A between the North River and North
Cove were examined and did @rbvide a good soil profile and ge-
ologic data to a depth of 30 to 40 féét'below iand surface.
Foundation borings'for the North River bridge provide a good
section down to the bedrocck~overburden interface which ranges.

between 70 and 115 feet below land surface.

LOCATION AND TOPOGRAPHY

Hawks Point, the site under consideration, is a southerly
projection of the mainland into Willapa Bay and occuples a posi-
tion midway between the mouths of the Norith and Cedar Rivers in
Sections 3, 4 and 5, Township 14 North, Range 10 West, W.M.,
Pacific County, Washington. The area is served by State High~-
way No. 105 which connects the towns of Raymond and Tokeland
and has access from Willapa Bay by shallow draft water craft,
principally barges.

The area consists of an irregulax, hilly upland surface of
moderate relief ranging in elevation from sea level to slightly
in excess of 400 feet as you progress north. It is a part of
the Willapa Hills uplift and occupiéé a position on the west

slope of that structure.



Willapa Bay enjoys a maritime climate with cool dry sum-
mers and warm wet winters. Weather is strongly influenced by
storms approaching from the Pacific Ocean to the west. The
area receives in excess of 80 inches of rainfall annually,

occurring mainly during the winter and spring months.

GEOLOGY, GENERAL

Although very little detailed geologic mapping has been
done in the Willapa Bay area, it is possible to reconstruct
geologic conditions in. a generalized way in sufficient detail
to permit a preliminary evaluation of geologic problems that
may be encountered when locating a nuclear power plant at Hawks
Point.

The proposed project is underlain primarily by fluvial,
glaciofluvial and marine deposits of the Satsop formation herein
referred to as "terrace deposits'. The terrace deposits are
confined to an uplifted coastal plain lying west of the Willapa
Hills and north to Grays Harbox. The terrace deposits occur at
elevations greater than 400 feet above sea level and extend to
an unknown depth, perhaps as much as 200 feet below sea level
where they lie unconfoxmably on volcanic® (predominantly basalt)
rocks of the Crescent formation. The terrace deposits are over-
lain by up to 30 to 40 feet of recent marine mud, beach sands
and peat deposits.

There are no known deep wells on Hawks Point peninsula so
the total thickness of the unconsolidated materials is not known.

However, wells at Bay Center, approximately 40 miles south of



Hawks Point, were drilled to depths of 600 feet below sea level
;j and did not encounter the underlying volcanic rock.

Fine~grained mud and silt overlies the Pleistocene marine
sediments in Willapa Bay. The total thickness of the river-laid
sediments 1s not known, but probably is not in excess of 20 to
30 feet other than in drowned channels of the North and Willapa
Rivers which were subseguently filled with the bay sediments.

The Willapa Bay sediments are of concern since their abil-
ity to support the large dikes necessary to provide the fresh
water reservolr proposed for teméerature control of the nuclear

reactor is questionable.

GECLOGIC UNITS

Crescent Formation The Crescent formation is a predominantly

fine-grained pillow and blocky-jointed basalt at least 5,000 feet

_thick and is exposed in most of the stream valleys and on the
western slope of the Willapa Hills and is believed to underxrlie
Willapa Bay and the project area.

Terrace Deposits Within the area of the proposed proiject,

the terrace deposits consist mostly of massive to cross-bedded,
semi~consolidated fine sand and pebbly grﬁyel containing an iron-
stained cementing material. A

The terrace deposits contain a few cobbles and some gravel.
The gravels are generally silty and from cross-bedding and chan-
neling suggest stream deposition.

k= Silt and c¢lay beds up to 30 feet thick are present through-

out most of the area. The silt and clay beds are thin bedded to




massive and in places contain pebbles and organic material. The
stiffer, more massive clays in places express vertical jointing.
In most of the upland area of the project, the upper 30 to
40 feet bf material consists principally of fine-grained sand,
gilts and clays with numerous ?eat deposits. Deeper, the per-
cent of larger grain size materigls seems to increase; however,
since there are no known deep bore holes, the exact character of
the materials is ﬁot known and.can only be inferred. The terrace

deposits within the project area are essentially flat lying.

ENGINEERING PROPERTIES OF ROCK MATERIALS

The volcanic rocks which are believed to underlie the pro-
ject area at about minus 200 feet mean sea level are quite dense
and resistant to erosion and would serve as a good foundation
and should possess adequate loading capacity for major engineex—
ing structures.

It is believed that the marine sedimentary formations
(Lincoln Creek and McIntosh formations) af@ missing beneath
Hawks Point and the.margne sand ané gravel materials (terrace
deposits) probably lie directly on the volcanic rock. Although
the engineering properties of the Pleistocgne sediments are not
known, it is felt that they would possess properties similar to
ruch of the Vashon glacial drift materials of the Puget Sound
area which do support many major structures. Clay interbeds
should be considered marginal and subject to sliding.

The river-laid muds and silts of Willapa Harbor are the

poorest quality foundation materials within the project area



and it is questionable whether they would support the dikes re-
quired to provide the fresh water reservoir proposed for temper-
ature control of the reactor. It is quite possible that the
fine-grained deposits would have to be removed to a considerable
depth before placing the dike material.

It is strongly recommended that a seismic profile be con-
structed from Hawks Point eastward to. Kellogg and from the power
piant site southeasterly to Bruceport Park. This plus test dril-
ling on Hawks Point would cleaxly define the thickness and seismic
properties of the tidal flat deposits of Willapa Bay and the Pleisto-
cene sand and gravel materials of Hawks Point. The test drilling
on Hawks Point would also provide drill samples of the material

penetrated and permit pump testing of all water-bearing formations.

SEISMISCITY

Hawks Point on Willapa Bay like the entire west coast of
the state of Washington is in an active seiémic area and is sub-
ject to periodic earthquakes of varying intensity. Dr. Norman
Rasmussen, seismologist at the University of Washington, com—
piled an intensity-distribution record for earthquakes in the
state of Washin&ton that occurred between 1840 and 1965. His
compi.lation shows that there has been a marked increase in the
frequency of seismic activity in the Puget Sound area since
about 1940. Some of the strongest earthquakes recorded in the
state of Washington occurred during that period.

Dr. Rasmussen's intensity-distribution map shows Hawks

Point to be in intensity zone No. 1, a zone where earthquakes of




Generalized Seismic Intensity Map of State of Washington
by Norman Rasmussen
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