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April 2+, 198¢

Mr. J. J. Ray

Advisory Committee on Reactor Safeguards
U. S. Nuclear Regulatory Commission

H Street

washington, D. C. 20555

Subject: Wolf Creek site visit and review, April 21,
1-8Z2 - Seismic and Geologic Considerations

Jear kr., Ray:

As 1 understand it, the only open question con-
cerning geology and seismology of the Wolf Creek plant
and site concerns the calculation of site-srecific
spectra and seismic risk for seismic Category 1 struc-
tures outside the standard plant portion of the facility.
In my orinion the hipgh degree of conservatism built
into the assumed seismic risk, together with the wide
margin of uncertainty in relating spectra to seismic
loading of structures suggests the current design for
peak horizontel acceleration for SSE of 0.12, as
carried out by the arplicant, is adeguate.

In surprort of the above opinion I cite the follow-
ing points:

1., The seismic risk at the plant site is extreme-
ly low.

a. Presentation by Frank %ilson of the Kansas
Geological Survey, who emphasized the absence
of surface, subsurface or geophysical evidence
for faulting near the plant site, and the
absence of seismic activity in the 19 counties
of southeastern Kansas, including Coffey County.
Dr. wilson noted that the distribution of micro-
earthquakes observed on the state network close-
ly arproximates historical earthquakes, and that
neither has been recorded from southeastern
Kansas.

b. Note also that the controlling earthquakes,
the 18€7 listed as intensity VIII, and the 1906,
intensity VII, together with 8 other felt earth-
quakes (1C of 25 total in the state) are arrang-
ed in an east-west belt in northeastern Kansas,
and that a concentration of microearthguakes
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occurs in the same area. This reinforces the
opinion expressed in my letter of 11/26/79 to
Fr. Hiiold Etherington that the controlling
faults trend easterly rather than north-south,
the trend of ancient bounding faults of the
Nemaha uplift. The current regional maximum
compressive stress is oriented east-west
(7Zoback and Zoback, Jour. Geophys. Research,
Nov. 1980, p. 6148), hence, reactivation of
easterly trending normal faults would be pre-
dicted., There is no indication that such
faulte exist in the Coffey County region.

The above letter alco notes that the 1867
earthquake should probably be listed as in-
tensity VII as in earlier catalogues, rather
than elevated to intensity VII-VIII, as in
NUREG/ CR=-0<9%.

£. Gross assumptions and highly imprecise calcula-
tiones of seismic spectra are involved, especially when
based, as here, on intensities deduced from a limited
( number of newspaper reportes. Dr. Trifunac emphasized
this point during the review in Elmira.

Respectfully submitted

John C. Maxwell
Consultant

¢.¢c. Dr. herr
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JDN'N C. mMAXWELL
GECLOGIST
£322 WESTERN HILLS DRIVE
AUSTIN. TEXAS 7873

81248592
Novenber 2¢, 1979

¥r, Harold Etherington
Advisory Committee on it2actor ..afegusrds
Nuclear Hepulatory Co~miszion
Fail Stop E 101¢€
Washington, D. C. 20555
Deer Mr. Etherington:
Subject:

Additionzl comments on my letter of Cctober 1,
1979 referring to the Wolf Creck Froject

At the time of writing my letter of Cctober 1, 197+ 1
4id not have aveilable to me NUREG/CR-0Z94, containing infor-
mation on damage reports relating to the 1867 Manhattan,
Kansas earthguake. I have now had the chance to examine this
material. It gypears that the authors have thoroughly research-
e?! the available newspsper sources and have produceéd a reason-
able isoseismal map for this earthquake (figure 3, page 17
in the NURLG/CR-0274). On the basis of this study the loca-
ticn of the 1€67 epicenter was shifted about 20 miles south-
eastward to the vicinity of the subcrop of the north-south
trending Humtoldt fault, bordering the turied Nemeha uplift
on the esst side. It was further surgested that the intensity
of the earthqguerke was in the range of VII-VIII rather than VvII
as previously listed.

The isoseismal lines shown in figure 3 are reasonably well
established for the esstern half of the figure, but the shape
and extent of the wectern half is unknown, Note also the
highly elongated intensity VII zone, which could extend west-
ward or southvestwsrd for an unknown distence. From reading
tue accompanying dsmage reportc, it ceems to me that the
choice of a locaticn for the ericenter within this 15u-mile
lon; zone of intensity VII is quite arbitrary. &#or exavple,
at the western end of the zone, location Zu, it was noted that:
"train on Facific Railroad violently rocked by shock, locomo-
tive was stopped and train men abandoned cat for fear th
voiler was atout to blow up," and to the east, at lccation 13,
[eavenworth, ransas, "man shaken off lcad of heay; tw«o contiguous
buildings lifted up, separated two inches, settled back; nearly
everything toprled over in private homes; several chimneys
overthrown.” At the site chosen for the epicenter near Wauego
(number 30 on figure 3) the damage to buildings appeared to

- )
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be comparable to that observed throughout this long zone. The
apparent reason for locating the epicenter here, other than

its nearness to the trace of the Humboldt fault, was an observa-
ticn that "on the farm of John Cotton . . . . during the earth-

guake the ear z ore 1ed and water wag thrown out of the opening
in congldeg 1antities, A* another placg not far distant
from the a ove, the earth opane. and fire and smokxe issued

out., Co one of our papers states". To this phenomencon the
writers assirn a Hueetlone* n*cnxzty VIII. If this were &
tonafl‘e major occurrence of sand boils in unconsolidated
sediments, then en assign-ent of intensity VIII would probably
be justified. Houwever, in view of the very similar degree of
dawage throughout the isoseismal VII zone, and the lack of
evidence of v reater danage in the YWemezo area it would seem to
me more probable that the observed phenomena were related to
eccare of =marsh gas and acccmpanying water. 1 see no compelling
reason for raising the intensity in this area to VIII.

L

5

If the 1267 earthquake resulted from movement on the
Humboldt fsult, it Nould indeed be logicel to assuuze similar
mo.;-n could occur along the general extension of that fault

outhward, etout 75 kilometers west of the Wolf Creek site.
Ei:ure 3 of NURLG/CR-0¢6€ shows that this fault is discontinu-
ous and the continuity and displscement diminishes in a souther-
ly direction. Furthermore, the locations of the three earth-
quakes for which isoseisrels were prepared (lus?7, 1875, end
1906) lie on an east-west trend approximating the VII iso-
seismal zone cf the 1£67 earthquake. The center trace of the
isoseismal zone and egicenters of the 1867, 1875 eand 1906
earthquakes are ,lot.ed on figure A,N”RSG/CR- 6€6 (photostat
attaeched). The possibility that the 1£67 and 1906 earthguakes
are related to *xe basic intrusive rocks of the Keweenawan
mafic igneous belt, as initially jostulated by the applicant
is guite arparent, To me it seemes more likely, however, that
these and other earthquakes shown on figure 2, NUREG/CRr-0294
occurred slong an easterly trending fault or zone of feaults
approximstely paralleling the VII iscseismal zone of the
1867 earthguzke, Multiple shocks accompenying that earthquake,
plus one aftershock sore 25 hours later, also seem to have
teen distributed along this 2zone.

A map summarizing a2ll known earthguakes for eastern North
Americe, intensity I through XII for the period 1534-1971 has
been published by Lynn Sykes (Reviews of Georhysics and Space

hv51cs, November, 137&, pape €48). Two observations of
particular interest for the Wolf Creek area are: (1) that the
20 or so counties in the southeast corner of Kansas, and the
adjacent areas in Missouri and Oklahoma, have been free of
observed seismic activity, and (2) that the most obvious
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seismic zones trend east-west to east-southeast, reflecting
the Quachita-Wichita structures and the Manhattan and other
earthquake trends in Ransas and adjacent states., There is no
obvious seismic reflection of the north-south trending Nemaha
structure, It seemec unlikely, therefore, that large earth-
quakes cf the Msnhattan, Kansas type will occur southward along
southerly extending faults corresponding to the Humboldt fault
of northern Kansas ani southern Nebraska., For this reason and
because J Iind the evidence for an intensity VIII assignmeat
for the 1£67 easrthquake to be unconvincing, I believe the
assigned ISE value of 0.,12g is still reasonable for the Wolf
Creek site.

In his letter of June 29, 1979 to the NRC Com=missioners
Mr. «4illien H. Waprd, attorney for MACFA brought up another
point, also touched in ny October 1, 1972 letter, na-ely that
the regional structurel setting of the VWolf Creek FProject is
similar to that of Tyrone, for waich the SER recomnended an
SSE of 0.2 horizontazl &acceleration. Roth the Wolf Creek an?
Tyrone sites are in the Central Stable Region tectonic province.
Both are also in regions which are seismically quiet. No
historiczl earthquakes have been reported within 100 miles of
the Tyrone site and only 10 earthguakes of intensity IV or
grcater have been reported within 200 ziles of that site. The
SER (page <=16) says, "in our review of the vibratory ground
motion potential for the Tyrone site, we took the position
that an intensity MM V1I-VIII event could occur at the site
based on the criteria defined in appendix A to 10 CFR part 100.
In our evaluation the resulting acceleration value due to this
intensity would be 0.2g". Using the same line of reasoning it
is apparently true that an intensity of 0.2g would now be
sinilarly applied to the ''olf Creek site by the staff. This
srpears to be a ~atter of sccepted polier, not specifically
reguired by the tectonic setting of the xolf Creek site.

Recpectfully subnitted:

Joan C. Maxwell

/
C/ Consultant
/
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ISOSEISMAL MAP OF THE
APRIL 24,1867 EARTHQUAKE IN KANSAS
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EARTHQUAKES IN KANSAS
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1867-1977 (DuBois anD WiLson, 1978).

i.
;
i
i Explanation
{‘ = I i
; a 1867 VI [f 1906 VIl |k 1927 v |p1929 Vv [u 1933 V i
i > 1875 v |g1o07 IV |1 1927 VI {ql929 V |v 192 IV |
i ¢ 1881 W [h1919 IV [m1928 IV [r1929 V |wls IV |
; (g 1903 N [ 1919 IV |n 1929 v |s1931 VI |x 195 VI ’
e 1904 IV |19 ? [0 1929 V [t1932 vi [y 1961 V |
; 8
FIGURE 2. LOCATIONS AND DATES OF EARTHQUAKES IN KANSAS,
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