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October 13, 1987

Mr. M, E. Blackford, MS-623ss
Project Officer
Geology/Geophysics Section

. Technical Review Branch -

Division of High-Level Management
Office of NMSS

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Subject: Transmittal of Reference Trip Report
FIN A0297

Reference: BWIP Trip Report, 29-30 September 1987, by R. W. Galster
(Five pages).

Dear Mr. Blackford:

Submitted herewith, please find three (3) copies of the reference trip
report prepared by Richard W. Galster. Galster reports that the trench
review with the U,S., Bureau of Reclamation team was a worthwhile event.
He also reports that discussions at the O'Sullivan Dam were led by
Mark Schaffer, at the Smyrna Bench by Mike West, both consultants to
the Bureau. The trench review was preceded on 29 September 1987 by

a field review of the geology of the Smyrna Bench led by Robert D.
Bentley, our team member.

Please note the summary in that Galster reports that none of the trenches
excavated were diagnostic in terms of uncovering fault zones. The
exposures along Lind Coulee Arm are clearly diagnostic, but the date of
the latest movement must await positive dating of the older Pleistocene
loess.

If you have any questions, please let us know.

Sincerely yours,
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BWIP Trip Report, 29-30 September 1987

01. At the telephone request of H. L. McKague on 20 August 1987 and H. E.
LeFevre of N.RC. on 14 September 1987. I participated in a field review of
exposures and trenches developed by the u. S. Bureau of Reclamation near
_O'Suflvlivan Dam and on Smyrna Bench on BQ September. This was preceded on
29 September by a fleld revieu of the'geoiogy of the Symrna Bench Ted by R.

i). Bentley. My observations and impressions of this field review follow.

2. ,Smma_Be_gh_gMy_ This very vaiuab‘le field review led by R. D.
Bent'ley inciuded H. E. LeFevre and Keith McConne11 of NRC and myself as

participants. West Smyrna Bench 1{es on the north face of the Saddle
'Mountains structure between 7 and 12 miies east of the Columbia River at
-Sentinel Gap and within the Smyrna Bench Segment of the Saddle Mountains
etructure as defined by Reidel (1984), East Smyrna Bench 11es between 13
and;is miles east of Sentinel Gap uithin the Saddle Gap segment. The
traverse on this field review was the entire length of West Smyrna Bench.
The area has been mapped by Gro]ier and Bingham (1971), Swanson and others
(1979) and more recently by Reidei (1984 and in press). For approximately
710 days prior to our review, Bentley and students from Central Washington
.University had been conducting field mapping in the area. |
,The face of Smyrna Bench is characterized by essentiai]y fiat-lying
Eiephant Mountain Basa]t overlain by fang1omerate facies related to the
‘Ringoid Formation which appears to be essentiaily at the attitude of
origina] deposition (Figure 1). The surface of the bench fis high]y

'irreiiu‘lar. the feature being cut by a seriee: of steep-sided north-trending
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val ‘leys cut into the basalt f'lows and interbeds of the Saddle Mountains
EFormation standing on end or overturned dipping steeply south, and into the
ffang1omerate along the outer margin of the bench. East-west va11eys are
falso developed along the bench. It is these that Bent1ey suggests are
igraben-iike features formed by tensiona1 deformation on the upper plate of

'the'Saddle Mountains thrust. Reide1 suggests that these features are

nothing more than differential erosion of the interbeds within the Saddle

Mountains Formation. The two concepts are 11lustrated in Figure 1. Upon

iexamining feld relations at the west end of Smyrna Bench ”fff;:ffilauhere»

the,ﬂanapum section standing on end was wa1kedfinsider(south) of undeformed

(Ringold) fanglomerate, I am inclined}toward the latter and simpler

ﬂexpianation. As much of the bench surface is mantled by Hoiocene and
%1oca]1y P1estocene (?) loess, it 1s often difficult to see exposures.: The
'g,inner margin of Smyrna Bench is bounded by a steep scarp formed by Wanapum

'and ﬁrande Ronde basalt flows standing on end or overturned.

'3;i Ljng Coulee exposures and 1:enche§.ff
= ia. A series of three exposures and two trenches along the south- side

'of the Lind Coulee arm of’Potholes Reservoir.(Secu 6, T17N, R29E). This

area was fdentified by Grolfer and Bingham (1978) as a locale where the

'“Roza was thrust over brown tuffaceous sand of the Ringold FormationJ' 1he'
YU. S. Bureau of Reclamation has been investigating this area as part of

'their continuing dam safety program for O'Sul1ivan Dam.

éb. The most easterly exposure shows basalt over what is identified

das older Pliestocene 1oess. The fau1t zone 1s a compiex shear zone about
itwo metres thick consisting of gouge zone at the base of the over]ying

basa1t dipping 55-60 degrees south._ Atftherbase of the shear zone is;a.
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~1ower shear zone in the older loess. Largetfragments of sheared older
| 1oess 11e between the two maJor shear zones,  This configuration has led

the Bureau's consultants to suggest two stages of movement with an

'estimated S metres of PTeistocene disp1acement. The exposure s overlain

iby 1ess than one metre of undisturbed Holocene colluvium,

'?%c, The central exposure shows a th1n 184 one metre) simp]e gouge zone

fdipping 45 degrees south with Roze Basalt thrust over old Plefistocene loess
_(?).» The gouge zone contains ca]iche. The exposure ifs overlain by about a

,metre of Ho1ocene loess.,

fd. The wester]y exposure shows fau1t zone dipping about 60 degrees

south wvhere about a metre thick)partly ca1c1f1ed gouge zone overlies the

o1der Pleistocene loess (?), 1n turn overlain by 2-3 metres of bad1y
shattered basalt breccia, overla{n by basa]t. Although poorly constrained
poss1b1e displacement of a 13-35 ky soil horfzon in the hanging wa11 1s
suggested but requ1res further 1nvestigatfon for confirmation.

j?e. Two shallow trenches were excavated across what was 1nterpreted

as a fault 1ine scarp between the eestern und central exposures. Both

trenches show similar re]at1dnsh1ps. Holocene loess overlyfing basalt

d1ré¢t1y or calichified sand on basalt on the south (up) side of the scarp

:snd;the loess or calichified sand under1a1n by older flood sand on the
north'(down) side of the scarp. The age of'the flood sand 1s based on the

fentfgu1ty of the caliche zone. The sands are 1interpreted as being

deposited in against a fault 1ine scarp.r There is no displacement of the

flood sands, caliche or loess. No fau1t zone n the basalt could be seen.
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5 This trench was excavated across a very subtle scarp on the surface of
Smyrna Bench 1n Sectfon 36, T16N, R26E. The under]ying geo]ogy is not well
'expoged though the trench appears to be ontboend (north) of steeply dipping
i?iephant Mountain, Based on aerial photobrqphy, the scarp was belfeved to
phe‘eiCOntinuation of the thrust fauit exposed at the west end‘ofjsnyrna
iéench; The trench exposes 3 to 4 m of Ho]ocene loess overlying calcareous
PTeistocene (?) soi1l. Fragments of the P1e1stocene {?) sof1 up to near1y a
;metre across are found 1n the 1ower portion of the Holocene 1oess. Thisr
has tempted the Bureau's consultants to 1nterpret this as evidence of
tectonio rollover in loessic soils across the scarp. However there is no
év1&énce of faulting in the trench.r The Plefstocene (7) sof fragmentsr
appear to be consistant to normal development of a colluvial deposit on a

gent1e slope.

5. Sumary f

?None of the trenches excavated wereédiagnostic'1n terms of uncovering
»fau]trzones. The exposures along L1nd Coulee arm are clearly diagnostic,
but the date of the latest movement must await positive dating of the older

'P1e1§tocene loess.
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