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July 29,1982

Docket No. 50-409
LS05-82-07-071

~

Mr. Frank Linder
General Manager
Dairyland Power Cooperative
2615 East Avenue South
Lacrosse, Wisconsin 54601

Dear Mr. Linder:

SUBJECT: SEP SAFETY TOPIC II-4.F. SETTLEMENT OF FOUNDATIONS AND
BURIED EQUIPMENT - LACROSSE BOILING WATER REACTOR

Enclosed is a copy of our evaluation of Systematic Evaluation Program
Topic II-4.F. " Settlement of Foundations and Buried Equipment." This
assessment compares your site condition, as described in the Docket
and references with the criteria currently used by the regulatory staff
for licensing new facilities. Please infonn us if your site condition
differs from the licensing basis assumed in our assessment.

Our review of this topic is complete and this evaluation will be a
basic input to the Integrated Safety Assessment for your facility,
unless you identify changes needed to reflect the existing site condition
at your facility. This topic assessment may be revised in the future a
if your facility design is changed or if NRC criteria relating to this 360 T
topic are modified before the Integrated Assessment is completed.

es
( Sincerely,

j$ D0'. (.> . 5 Y|

7, M:desb
Dennis M. Crutchfield, Chief
Operating Reactors Branch No. 5
Division of Licensing

Enclosure:
As stated,

cc w/ enclosure:
See next page
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' M'r. Frank Linder
.

cc
Frit'z Schubert, Esquire U. S. Environmental Protection
Staff Attorney Agency.

Dairyland Power Cooperative Federal Activities Branch
2615 East Avenue South Region V Office
La Crosse, Wisconsin 54601 ATTN: Regional Radiation Representative

230 South Dearborn Street
O. S. Heistand, Jr., Esquire Chicago, Illinois 60604
Morgan, Lewis & Bockius
1800 M Street, N. W. Mr. John H. Buck
Washi' gton, D. C. 20036 Atomic Safety and Licensing Appeal Boardn

U. S. Nuclear Regulatory Commission
Mr. R. E. Shimshak Washington, D. C. 20555
La Crosse Boiling Water Reactor
Dairyland Power Cooperative Mr. Ralph S. Decker

Route 4, Box 190DP. O. Box 275
.

54632 Cambridge, Maryland 21613Genoa, Wisconsin

Mr. George R. Nygaard Charles Bechhoefer, Esq., Chairman
,

Coulee Region Energy Coalition Atomic Safety and Licensing Board
2307 East Avenue U. S. Nuclear Regulatory Commission
La Crosse, Wisconsin 54601 Washington, D. C. 20555

Dr. Lawrence R. Quarles Dr. George C. Anderson
Kendal at Longwood, Apt. 51 Department of Oceanography
Kenneth Square, Pennsylvania 19348 University of Washington

Seattle, Washington 98195
U. S. Nuclear Regulatory Commission
Resident Inspectors Office James G. Keppler, Regional Administrator
Rural Route #1, Box 276 Nuclear Regulatory Commission, Region III
Genoa, Wisconsin 54632 799 Roosevelt Road

,

Glen Ellyn, Illinois 60137. ,,

Town Chairman Thomas S. Moore
Townlof Genoa Atomic Safety and Licensing Appeal Board
Route 1 U. S. Nuclear Regulatory Commission
Genoa, Wisconsin 54632 Washington, D. C. 20555

| Chairman, Public Service Commission
of Wisconsin'

| Hill Farms State Office Building
| Madison, Wisconsin 53702~

Alan S. Rosenthal, Esq., Chairman
Atomic Safety and Licensing Appeal Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555
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SYSTEMATIC EVALUATION PROGRAM TOPIC ASSESSMENT
'

TOPIC: II-4.F - SETTLEMENT OF STRUCTURES AND BURIED EQUIPMENT
PLANT NAME: LA CROSSE BOILING WATER REACTOR PLANT (LACBWR)

DOCKET NUMBER: 50-409

TAC NUMBER: 41269

Prepared by: Dr. Jerome R. Pearring, HGEB, GES
'

I. INTRODUCTION

This topic pertains .to the Geotechnical Engineering Review of subsurface
materials and foundations to assess the static.and seismically induced
settlement of critical structures and buried equipment.

II. REVIEW CRITERIA

The current criteria for review of this topic are contained in NUREG-
0800, Standard Review Plan Section 2.5.4, " Stability of Subsurface
Materials and Foundations."

III. RELATED SAFETY TOPICS AND INTERFACES

Geotechnical engineering aspects of slope stability are reviewed under
Topic II-4.D. Other interface topics include:

3

II.3.B, " Flooding Potential and Protective Requirements";
II.3.C, " Safety-Related Water Supply (Ultimate Heat Sink)";
II-4.E, " Dam Integrity";
III.A, " Effects of High Water Level on Structures";
III.C, "In-Service Inspection of Water Control Structures";
III-6, " Seismic Design Considerations";
IX-3, " Station Service and Cooling Water Systems"; and

i XVI, " Technical Specifications".

.
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IV. REVIEW' GUIDELINES
~

In general, the review process was conducted in accordance with the
procedures described in Standard Review Plan (N.UREG-0800) Section 2.5.4.

-

The geotechnical engineering' aspects of the design and a's constructed,

conditions of structures were reviewed and compared to current criteria,
and the safety significance of any differences was evaluated.

V. TOPIC EVALUATION

The Lacrosse Boiling Water Reactor (LACBWR) site is located approximately
19 mi south of the City of Lacrosse, Wisconsin and approximately 1 mi
south of the Village of Genoa, Wisconsin on the east bank of the
Mississippi River. The Mississippi River Valley which is bordered by
nearly vertical bluffs of flat lying sedimentary sandstone strata is
approximately 2.6 mi wide at this location.

-

The main plant facilities include a reactor containment building, turbine
building, 350 ft high stack, gas vault structure, diesel generator building,
waste disposal. building, crib house and a circulating water system. All

of the facilities except the crib house and the circulating water system
are supported on piles. Figure 1 presents a site location plan for the
LACBWR plant facilities.

The approximate average plant grade is +639 ft msl. The LACBWR plant

facilities are situated on 14 ft to 20 ft of fill sand and gravel mate-
rials which were hydraulically placed over 100-130 ft of glacio-fluvial
deposits overlying bedrock. Borings indicate that the bedrock surface

.

is sloping with an elevation of approximately +509 ft mean sea level
(msl) in the area beneath the reactor building to an elevation of approxi-
mately +50 ft msl near the river. Recorded measurements indicate the
ground water level to be at about elevation +626 ft ms1 (Ref.1).

.
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Figure 1 LACBWR Site Location Pian
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- Properties of Sub' surface Materials ~

The initial soil investigatifors at .the Lacrosse site were conducted in
1962. Between 1962 and 1980 soil test borings,were made at 36slocations \, -

,

in the site vicinity. Of this number, five were associated with subsur-
'

face investigations in the power station area, four were associatdd with
the switchyard area, and one was drilled to locate an offsite bcrrow area
for construction fill materials. The remaining 23 were associated'with
subsurface investigations in the main plant radility area (see Fig. 2).
The licensee has presented boring logs depicd ng th'e soil conditions. -

encountered in these investigations (Refs.1, 2', '3, $~ 4). Field inve'sti.-
'

gation effort included standard penetration tesi.s (SPT) and split-b'arrer
'

sampling in accordance with ASTM D-1586-67 procedures. Relativelyundis- '

,

turbed samples were also obtained at several locations in thin walled,
tubes using an Osterbe'rg piston sampler. Laboratory testing of soil
samples was accomplisned to determine index properties and to establish ,
soil strength parameters. Testing included specific gravity deternina Y '<l

tions,in accordance with ASTM D-854-58, particle size analysis testing in~~ '
accordance with ASTM D-422-63, relative density determinations in accord- )
ance with ASTM,0-2049-69 and cyclic triaxial testing in accordance with
the procedures of NUREG-0031 (Ref. 5). A generalization of the site soil
profile developed from the geotechnical investigations performed at the
site is presented in Figure 3. '

s,s

Static Settlement of Structures s -

xs x,

The reactor containment structure, turbine building, diesel generator
building, stack, waste disposal building and the gas vault are. supported

_

on cast-in pla'ce concrete piles consisting of closed end 8-in diameter '

x ~-

bottom steel shells driven to develop'a 50-ton capacity and filled with .

concrete specified to have a minimum 28-day compre~s'siv~e strength of 3500
psi (Refs. 6, 7, 8). Using the data ' presented in References 6, 7, and 8,
the staff has independently estimated the bearing capacity of the

. 2
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Figure 2 Soil Test Borings
.
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inplace piles using the procedures of References 9 and 10. Results
indicate that the piles can be expected to safely carry a loading of
greater than 50 tons per pile without significant settlement under
static loading conditions.

,

The crib house and associated water intake and discharge piping are not
designated as seismic Category I structures. In February 1981, an emer-
gency service water system was installed which utilizes portable pumps
and hoses. The availability and design adequacy of the emergency service
water supply system for seismic events has been reviewed by the staff
which resulted in the issuance of a license amendment governing avail-
ability and surveillance (Ref. 11). The safety evaluation of " Safety-
Related Water Supply" is addressed in SEP topic II.3.C.

There are no seismic Category I or safety-related electrical ducts, manholes,
fuel lines or other structures or equipment supported on or buried in soil
or rock at this plant other than the seismic Category I pile support'ed
structures identified above (Ref. 12).

Liouefaction and Seismic Settlement

The safe shutdown earthquake (SSE) peak ground acceleration postulated
for the Lacrosse site is 0.12g with an equivalent duration (NEQ) of
5 cycles. Results of standard penetration tests (SPT) undertaken by
the licensee in 1980 show a range in N-values in clean sand below the
water table beneath the turbine building of from 12-34 blows /ft.

| SPT N-values taken beneath the stack ranged from 23 to over 50 blows /
f t (Ref. 4). Based on the staff's review of the site foundation

.

conditions the borings under the turbine and stack foundations are
l
i considered representative for other adjacent structures that are pile

supported including the reactor containment building.

!
Results of an NRC staff safety evaluation concerning liquefac. tion
potential at the Lacrosse site were reported in August 1980 (Ref. 13).
Based upon an evaluation of information provided by the licensee, the
staff concluded in that report that the materials under the existing

:

(

|

l
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Figure 3 Generalized Soil Profile
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turbin~e building, stack, and the reactor containment structure are ade-
quately safe against liquefaction effects for an earthquake up to a
magnitude 5.5 with a peak ground acceleration of 0.12g.

-.
,

Based upon the informmtion presented by the licensee that all plant seismic
Category I structures are supported upon piles and the results of the staff's

-previous studies, the staff concludes that induced settlements of seismic

Category I structures would not be significant under the postulated dynamic
conditions.

Turbine Building Floor Support Grouting
.

In July 1980, borings drilled under the turbine building (Borings DM-12
and DM-13) encountered voids at several locations beneath the "on grade"

,

| concrete floor slab. In order to identify the lateral and vertical extent

of the voids and to investigate potential for voids under other safety-
related structures, the licensee accomplished an exploratory drilling
program at the site. The licensee reports that results of the program
indicate voids ranging in depths up to 10 in. existed only within the
turbine building area (Ref. 14). Although voids of this relatively small
size would not significantly effect lateral support to the 310 fifty to
seventy ft long piles supporting the turbine building or the integrity of
the overall turbine building pile foundation under dynamic loading condi-
tions, the licensee accomplishdan injection grouting program to fill the
voids and restore continuous "on grade" support to the turbine building
concrete floor (Ref. 15). About 460 cu ft of grout was injected under a
floor area of approximately 10,000 sq ft. The grouting program was
completed on October 28, 1980.

.

VI. Conclusions

Based on the review of licensee's submittal and of other available refer-
enced data, the staff concurs with the licensee's conclusion,(Ref. 16)
that the pile supported safety-related structures, systems and components
are not expected to experience excessive settlements under static or

c

dynamic conditions.

,
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