UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD

In the Matter of )
)
VIRGINIA ELECTRIC AND POWER COMPANY ) Doc¢. Nos. 50-338 OL
) 50-339 OL
(North Anna Power Station, ) (Pump House Settlement
Units 1 and 2) ) and Turbine Missiles)

RESPONSES

Interrogatory l: What are the current settlement measurements

beneath all Class I structures at North Anna?

Vepco Response: The settlement of Class I structures other

than the Service Water Pump House and related piping is not
relevant to this reopened proceeding. Charts and tables of
settlement measurements through March 1979 for the pump house
and the service water lines north of the expansion joints are
provided in "Vepco's Testimony on Service Water Pump House
Settlement," served on the parties April 27, 1979.

Interrogatory 2: During 1977, what principle determined what

pump house measurements were taken, and by whom?

Vepco Response: During 1977 settlement monitoring of the Units

1l and 2 Service Water Pump House by the surveying firm of
Moore, Hardee & Carrouth Associates was governed by Technical

Specification 3/4.7.12, which specified that certain points be
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measured at least once every six months. As described in
Vepco's testimony on Service Water Pump House settlement, dated
April 27, 1979, Moore, Hardee & Carrouth Asscciates use
surveying equipment and methods that satisfy the standard of
accuracy required by the Technical Specification.

However, as also indicated in Vepco's testimony, more
frequent monitoring was performed by the Stone & Webster
construction surveyors to provide information for engineering
evaluations. The frequency of this supplemental monitoring was
based on judgment by Stone & Webster engineers, with the
concurrence of Vepco engineers.

Following the filling of the reservoir in August 1976,
monitoring by the Stone & Webster construction surveyors was
performed once every two weeks, but this was reduced to
approximately once each month by 1977. Deviations from
scheduled Stone & Webster monitor.ng during 1977 were caused by
job conditions, but the actual frequency of monitoring was
consistent with the purpose of this supplemental monitoring.

Interrogatory 3: How often does Vepco recommend that pump

house settlement measurements be taken at North Anna?

Vepco Response: We concur with a monitoring frequency of once

every six months, as required by Technical Specification
3/4.7.12, though we have increased this frequency to once each

month since the average settlement of the pump house exceeded
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sercent of the allowable value given in the Technical
Specification. We have asked the NRC to revise the Technizal
Specification to permit an allowable settlement of the pump
house based on the movements that can be accommodated by the
expansion joints in the service water lines rather than on an
estimation of possible future settlement. Should the NRC
revise the Technical Specification in this manner, we would
eventually reduce the monitoring frequency to the original
frequency of once every six months.

However, in view of the settlement over the past six
months of the service water lines north of the expansion
joints, as indicated in Figure 25B of Vepco's testimony on
Service Water Pump ..ouse settlement of April 27, 1979, monthly
monitoring would be continued even if the Technical
Specification were revised. Until a reduction in this rate of
settlement can be identified, we believe that freguent
monitoring is advisable. Also, since the April 1979 survey
indicated pump house settlement greater than would be expected
on the record of the last few months, we have temporarily
increased our menitoring to once a week in order to provide a
better basis for evaluating the current settlement.

Interrogatory 4: In the summer of 1977, Vepco prepared

affidavits on North Anna foundation conditions in response to

an Atomic Safety and Licensing Board request of June 2, 1977.
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which, if any, statements in those answers and affidavits are
no longer accurate?

Vepco Response: Several statements in Vepco's response to the

limited appearances of Mrs. Allen and Mr. Pollard, submitted to
the Atomic Safecy and Licensing Board on July 5, 1977, have
subsequently been found to have been based on incorrect
information. To th:y best of ocur knowledge those statements are
the following:

On pages 6, 7, and 8 the groundwater le -2l beneath the
pump house was said to be at about elevation 275 at that time.
These statements were based on groundwater levels measured at
piezometers P-13 and P-14, as shown in Figure 11B of Vepco's
testimony on Service Water Pump House s~**lement of April 27,
1979. Figure 11B also shows that the roundwater level
measured at piezometer P-14 fell follcwing the installation of
Drain 4 to an elevation much below the elevation of Drain 4.
Obviously this is not possikle. From this behavior we conclude
that there must be an error in the calculated elevation of the
tip of piezometer P-14, which is the basis for calculating the
groundwater level at that piezometer. 1In other words, the
actual groundwater level at piezometer P-14 may be 4 to 5 feet
higher than the measured level. Thus, the groundwater level
beneath the pump house in June 1377 may have been at elevation

278 to 279 rather than elevatiin 274 to 275.

2549 007

ey



On page 10 it is stated that "the horizontal drain
system will not cause additional settlement." This statement
was based on a belief that the groundwater level beneath the
pump house was at about elevation 275, so that installing
drains at that same 2levation would not lower the groundwater
level and, therefore, would not cause settlement. As indicated
above, the actual groundwater level beneath the pump house must
have been higher than elevation 275, so installing the drains
did lower the groundwater level and, therefore, did cause
settlement.

On page 18 the 1/4-inch set-lement of the pump house
after the filling of the reservoir with water is attrihuted
solely to the weight of water in the reservoir. As discussed
in Vepco's testimony of April 27, 1979, some of this settlement
may have been caused by the installation of the first
horizontal drain in October 1977.

Interrogatory 5: Please supply the installation date for each

horizental 4rain at North Anna.

Vepco Response: The six horizontal drains were installed (that

is, completed by the withdrawal of the drill casing from around

the slotted plastic drain pipe) on the following dates:
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Drain Date

1 October 8, 1976

2 July 26, 1977

3 August 29, 1977
July 13, 1977

5 August 10, 1977

6 July 5, 1977

Interrogatory 6: Please supply the installation date for each

expansion joint at North Anna.

Vepco Response: Expansion joints were installed in service '

water lines 1 (westernmost) ond 3 during the period August 20
to 24, 1976, and in service water lines 2 and 4 (easternmost)
during the period September 30 to October 4, 1976. (Some of
the past documents on this subject say the expansion joints
were installed in "early" 1976. This is incorrect.)

Interrogatory 7: What specific construction activities

connected with the construction of which unit brought about the
"destruction" of markers described in Vepco's November 22, 1978
letter to the NRC?

Vepco Response: The answer to this gquestion would not be

relevant to this proceeding. None of the destroyed markers was
on the Service Water Pump House or the service water lines

north of the expansion joints.
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Interrogatory 8: Why has it been necessary to fill the service

water reservoir more than once? What are the dates of, and
what have been the effects, of the successive fillings?

Vepco Response: As shown in Figure 7E and 11A of Vepco's

testimony on Service Watar Pump House, dated April 27, 1979,
the Service Water Reservoir has been filled three times.

During the initial filling of the reservoir, which
started on August 17, 1976, work was begun to install the
horizontal drains under the pump house. The contractor d2ing
the installation drilled through the clay liner of the
reservoir by mistake on August 29, 1976. The reservoir was
emptied, starting on August 30, in order to iepair the damaged
liner. The reservoir was refilled starting September 26.

Starting in December 1976 the reservoir was again
emptied to repair leaks that had been detected in the
underwater spray piping. The final filling of the reservoir
started on February 20, 1%77. Since that time, the water level
in the reservoir has been maintained in its operating range,
nominally elevation 313 to 31S.

It is believed that settlement of the pump house
resulted from both the first and the second filling of the
reservcir, as shown by the interpretation of the settlement
Jata in Figure 7E of Vepco's testimony of April 27, 1979. The
third filling does not appear to have caused additional

settlement.

~3
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As shown in Figure 11A of Vepco's testimony, most of
the piezometers near the pump house did not respond to any
filling of the reservoir; they appear to have indicated
primarily the drawdow- in groundwater level caused by
excavating the pit (to elevation 269) required for the
installation of the horizontal drains. Piezometer P-14,
however, did respond to the several fillings. This piezometer
was installed in an angled borehole so that it is located
beneath the pump house, as shown in Figure 9 of Vepco's
testimony. It appears that the increase in weight of the pump
house when the pump intake bays filled with water as the
reservoir was filled tended to compress the pocket of
water-filled sand surrounding the piezometer tip and to cause
an i.u.rease in water pressure in the sand pocket. Thus,
£illing and emptying the reservoir resulted in rising and
falling reading:s at piezometer P-14 that are not believed to
represent the general groundwater level beneath the pump house.

Interrogatory 9: Is the pump house "punching into the liner"

of the reservoir?

Vepcc Response: We do not agree with the NRC statement that

the pump house "punches into the liner material."” Prior to
filling the reservoir with water, the settlement of the pump
house resulted from the compression or consolidation of the

thick layer of underlying saprolite due to the increzse in

wfm
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stress in this layer caused by adding the weight of the pump
house. The imposed stress spreads out over a wider and wider
area with depth below the pump house, so settlement of the top
of the saprolite layer extends some distance out from “.e walls
of the pump house. Even though there is no load applied to the
top of the clay liner next to the pump house, it settles
equally with the pump house. Thus, the pump house does not
"punch” into the liner.

Interrogatory 10: If the situation demands it, would it be

possible to construct another pump house for Units 1 and 2 at
North Anna? On what site?

Vepco Response: If the Units 1 and 2 Service Water Pump House

were abandoned or removed, a new pump house could be
constructed in the immediate vicinity of the existing pump
house. Such a location would permit the most efficient
connections to the axisting service water lines and spray
piping in the reservoir. Such a second pump house would not be
immune to settlement itself, and it would be a needless
expense.

Intercogatory ll: What remedial action, if any, is VEPCO

currently considering or planning to deal with the Unit 1 pump
house settlement at North Anna?

Vepco Response: There is no further remedial action required

to deal with the pump house settlement. The expansion joints

.
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installed in the service water lines can safely accommodate
movements caused by future settlement well in excess of the
allowable settlement in the current Technical Specification, as
described in Vepco's Testimony of April 27, 1979.

Interrogatory 12: What effect have the heavy rains of 1978 and

1979 had upon the foundation conditions at North Anna?

Vepco Response: Several periods of heavy rainfall occurred

during 1978 and 1979, such as 2.2 inches of rain in a two-day
period in late January 1978, 3.7 inches in late April and early
May, 1.6 inches in a three-d: period in late June, and over 3
inches in a five-day period in January 1979. No correlation
can be identified, however, between these periods of heavy
rainfall and the settlement of the pump house. Even the
groundwater levels measured at piezometers in the vicinity of
the pump house are not clearly related to periods of heavy
rainfall; an occasional reflection of a heavy rain can be seen
in one piezometer or another, but these are typicalliy small
fluctuations.

The outflow from the horizontal drains installed
beneath the pump house, on the other hand, is strongly related
to periods of heavy rainfall. A heavy rain can practically
double the outflow rate. The drains rapidly remove the excess
groundwater and protect against fluctuations in groundwater

level t at might induce further settlement.
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Request for Documents 13: Provide copies of all Stone &

Webster notes and memoranda related to settlement inspection
visit of April 13, 1978.

Vepco Response: Copies of all Stone & Webster notes and

memoranda related to the settlement inspe.tion visit on April
13, 1978, are attached. Entries that do not relate to pump
house settlement or horizontal drains have been deleted as
irrelevant.
Attachment 1 is a record of a telephone conversation on
March 30, 1978, between C. M. Robinson, Jr., of Vepco
and B. N. Maclver of Stone & Webster indicating the
date of the visit and identifying the geotechnical
monitoring data that should be available to the NRC
staff during the visi*.
Attachment 2 is a copy of the rough notes by B. N.
Maclver during a meeting with Vepco representatives on
April 10, 1978, to discuss the site visit.
Attachment 3 is a copy of the rough notes by B. N.
MacIver during the site visit on April 13, 1978.
Attachment 4 is a list of attendees at a meeting during

the site visit on April 13, 1978.
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Request for Documents 14: Provide copies of all VEPCO notes

and memoranda related to settlement inspection visit of April
13, 1978, including Mr. Kip Robinson's log entries.

Vepco Response: The notes of C. M. Robinson, Jr., and Carroll

Chewning are attached. (The copy of Mr. Chewning's notes has
been touched up by hand to make it more legible.) Entries that
do not relate to pump house settlement or horizontal drains

have been deleted as irrelevant.
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Regquest for Documents 15: Provide copies of all correspondence

with and from Dr. R. Torrence Martin, Clay Minerologist of
Lincoln, Massachusetts, regarding North Anna foundat »n
materials and behavior.

Vepco Response: Copies of all correspondence with and from Dr.

R. Torrence Martin, clay mineralogist of Lincoln, Massa-

chusetts, regarding North Anna foundation materials and

behavior are attached as follows:
Attachments 1, 7, and 8 are copies of Stone & Webster
purchase orders for Dr. Martin's services, while
attachments 3 and 6 are copies of cost statements
submitted by Dr. Martin (no such statement can be found
for services performed under Purchase Order No.
E-18425). The dollar amounts have becn deleted.
Attachments 2 and 4 are technical reports by Dr. Martin
dated March 22 and May 22, 1976, respectively, on the
minerz ogy of residual soil and saprolite in the
vicinity of the Service Water Reservoir.
Attachment 9 is a technical report by Dr. Martin dated
December 22, 1976, on the mineralogy of saprolite
beneath the Units 3 and 4 Circulating Water Intake
Tunnels. His studies indicated that the mineralogy of
this material is different from that of the material in

the vicinity of the Service Water Reservoir.
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Request for Documents 15: Provide copies of all correspondence

with and from Dr. Ralph Peck, regarding North Anna foundation
materials and behavior.

Vepco Response: The correspondence is attached.
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Request for Documents l17: Provide a copy of the letter from

the VEPCO junior staff member alluded to in paragraph 2 of the
NRC memorandum of March 28, 1978, entitled SUMMARY OF MARCH 16,
MEETING TO DISCUSS MATTERS RELATED TO THE SERVICE WATER
PUMPHOUSE AND PIPING.

Vepco Response: The letter of March 13, 1978, from W. L.

Proffitt to R. B. Bradbury, is attached.

2549 018
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Supplemental Interrogatory l: Who on the Vepco staff prepared

the LER regarding rock anchors found on page 5 of NRC's LER
Qutput of 5/20/76? Does VEPCO regard that design deficiency
report as essentially correct?

Vepco Response: The rock anchors will be used for North Anna 3

and 4, not North Anna i1 and 2, and so they are irrelevant to
this proceeding.
The people who prepared or substantially contributed to
the above responses are the following:
Interrogatories 2, 3, 4, 5, 6,
8, 9, 10, 11, 12. . . .Bruce N. Maclver,
Stone & Webster

Interrogatories 1, 7 . . «. + + +« « « . .Objection made

Request for Documents 13, 15 . . . . . .Bruce N. Maclver,
Stone & Webster

Request for Documents 14 . . . . . . . .C. M. Robinson, Jr.,
and Carroll Chewning,
Vepco

Requests for Documents 16, 17. . . . . .Charles E. Sorrell,
Vepco

Supplemental Interrogatory 1 . . . . . .objection made
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NAME

Lyman Heller

Daniai M. Gillen
Carroll G. Chewning

Surenara N. Purchit

R. 8. Sradbury

C. M, Ropinsen, Jr.
Robert M. Nei!

€. L. Brown

A. S. Lucks

(:j 8. N. Mac!ver

W. 2. Dodson

- —— —

ATTALHMENT &4

ATTENDANCE LIST

VEPCO MEETING 4/13/78 AT NORTH ANNA

AFFILIATION

UOSO m
U.S. NRC
VESD

S&W

S&W
VEPQO
VEPCO
VEPCO
S&W
S&W
S&w

QISC!E!!NE
Geotech. Engr.

Gectecn. Sngr.
Asst. Project Engr.

Lead Engineer
(Engineering Mechanics)

Prcject Engr.

Civil Engineer
Licensing Engineer
Civil Engineer

Chief Gectech. Ergr.
Senior Soils Engineer

Project Engr.

TELEPHONE NOC.
301=492-7973
301-492-7972
804-771=3374

304-771=3894
804-77 | =4454

804-771=27
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R. TORRENCE MARTIN
Cay Muinersiogist
CHIPMUNK CROSSING
LUNCOIN MA o0t™

617 - 2594913

MINZRALOGY of SNILS at NORTH ANNA
of VIRGINIA ELZCTRIC & POWER

The =izneralegy of two gsa=ples was exazired: the
229 ebjective te determire the neszibility tant the
gsezevat v=usual field ebserved settlementes were related
te a change iz fadric of tie clay material. The first
require=eat for clay f2bric study i3 ¢ !mow the iner-
ology; mreliaimrrr nineralogicsal dota are ronerted here.

Saxples merc sudplicd by YMr. Bruce Mclver of
Stone & Webster Exgineering., Identification of the sam-
ples for J.0. 411715 was:

Sa~7le 3D, Borinmg 727, from Turbine Bldg.

Saaple 4Z, Borirng P-ll, fro Surfoce Water
Sesevoir

The nineralogy was de*termined using X-ray diff.
raction on random powder n=d oriented aggregute c-ecimens
froa different size fractions and for different aydretion
conditions, The 4 wvalue razge cxaxmined was froa 35A ¢o
1.7TA., The results sum—arized below are based uren the
whole soil.

Relative Amouxt in Samnle

42 =2
Illite 0.05=0.1 0.05=0.1
K2slin 0.45 0.3
Quartz 0.15 0.05%
Peldspar 0.1 0.5

The relztive azounts are a good iadicaxtim of
differences iz a particular aimeral betweexn the two saa-
vles., Hewever, the amount of the various mimerals are
orly Tough anvroxizations based unom 2 linear intervel-

2349 030
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atien of peak amplitudes relative te referemce mimerals.
The major clay kaolim is deminately hydrated halloysite
Secause with mo drying, 4 values of beth aydr-ted and
dekyérrted Ralloysite were obicined with the aydrated
svacing being the stremger of the twe. Ealloysite alse
is iadicated by the fact that the clay does not oriemt
at all i= samrle 4E. The orientatien ia saaple 3D sug-
gests the rresemce of kaslinite; some kaolinite aay be
present ia saaple 4E. In saa~le 4Z the halloyrite con-
tent is large enough %o nrevent orientation of the ill-
ite as well., Illite 2s ured here includes aica. No
saectite was detected in the -2p fraction; hewever, the
-2p fraction was odtaimed witheut any chemical pretrezt-
mert of the sasple., The illite in Saavple 3D is more
aica like than in =smple 4E because of the skharpmess »f
the 10A neak, The shape of the 10A peak inm beth saw.les
was mot noticeably changed with hydratienm state indica-
ting no saectite interst—atification.

The tresexce of halloysite and esnecially hy-

ted halloysite should be considered wvhen inter-reting
tullt density and water conteat data. Por exa=zple, stand-
ard laboratory coapaction of hydrated halloysite gives a
maxirun dry density of a2bout 70 pef at an opti=u= water
comtent of about 454 (ER2, v, 34, pp. 566-82, 1955). Fv-
drated halloysite converts irreversibly to dehydrated
halloysite in about one week 2t rooa te—-erature and 504
relative hunidity. Clearly, extrene care in hondling of
semnles is recuired, A morzcl water content deteraina-
tion (110°C.) o= hrérated hWaIloysite includes -ater, w=
13.9, th2t is proverly ninerzl. Per sazple 4B, this
=eans thet 23 =uch 28 §4 of the woter content actually
belongs to hydreted hallarsite.

Palric means the cootial arrengesert of selid
particles and cesccizted veids, The Rallsysite zervh-
3l2z7 and the high halloysite content nrecludes measure-
=ents on the cloy itself 23 an indiczter of fabrie
chenge resulti=ng from comsolidatim.
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Otler pocsibilities are to measure the eriemta-
%ion of the cand size -articles and/ar the size and diz-
tritution of veids. Metheds are zvailable far =easuring
fabric or an indicator of fadbric on sand size material.
(Clays & Clay Mimerals, v.22, pp. 397-408, 1974, and
Soils & Poundatienms, v. 12, op. 17-36, 1972.) Unfartu=-
ately, the soils at North inma contain boith sand and ‘clay
SO that sample preraration for fabric investigation of
the sand particles may require considerzble effort.
Changes in pore size distribution that result froa con-
selidation probabdly would be the easiest orocedure to ob-
tain an indication of fabric change. Saznle rreparatiexn
is 2gain hindered by the requirement of a dry saaple for

pere size distributiez =measurezent.

22 ¥arch 1976
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R. TORRENCE MARTIN
Clay Mineraiogist
CHIPMUNK CROSSING
LMNCOIN MA 01"

617 - 1358913

MINERALOGY OF SCILS AT NORTH ANNA SITE
OF VIRGINIA ILECTRIC AND PCOWER

The major clay mineral was halloy=-
site. The hydration state of the hal-
loysite varied considerably. The miner-
alogical data suggested clay mineral con-
tents betweeen 20 and 75 percent with a
lot of clay mineral larger than 2y eg-
uivalent spherical diameter.

Preliminary mineralogical work on two samples from
North Anna indicated fairly high clay mineral content for the
whole scil and also indicated that the clay was high in halle; ~
site (Martin report to Stone & Webster, March 1976). The cb-
ject of the present study was to examine the mineralogy of a
larger suite of samples in crder to establish the kind of clay
minerals over the site and the clay mineral ccntent over the
site. Mr. Bruce Mclver of Stcne & Webster Engineering supplied
the additional samples for this study. The boring, sample num-
ber, and depth below criginal ground surface are shown in Tab-
le 1. as supplied by Mr. McIver).

Approximately 200 em’® of each scil sample was light-
ly crushed to have all particles or aggregates smaller than
about 3mm. diameter and then thorougnly mixed ¢o ensure a homo-
genecus sample. A 5 g. whcle soil subsample was air dried and
crushed sc that 100% passed a 74u sieve.

The -2u fraction was cbtaineé as fcllows. A 50 g
subsample in distilled water was mixed for 20 min in a Waring
blender, poured intc a beaker, and diluted with distilled wat-
er to give about a 6% slurry. One or two decantations of the
clear supernatant liguid cave a stable suspension that was
stirred, and allcwed to settle 7 hr. so that the top 10 em
contained only particles less than 2y equivalent sphericai

2349 (34
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diameter. Oriented aggregate and random powder mcunts of

the -2u fraction were prepared for X-ray diffraction, XRD.

The XRD was Cu K_ radiation at 40 KV and 20 a1 with a goniom-
eter speed of 1° 2C per min. The XRD data are summarized in
Table 1. Halloysite was the major clay mineral in all samples.

Samples 4T and 4F were high in hydrdted halloysite
because both gave the strong 10.8A peak characteristic of ay-
drated halloysite. Sample 62 also shcwed scme hydrated hallioy~-
site. Except for sanmple 4C the other samples contained inter-
stratified illite-smectite which may have masked the presence
of hydrated halloysite. All samples showed a marked increase
in amplitude of the 7.3A peak on drying suggesting that the
halloysite was at least partially hydrated. This amplitude in-
creas must have come frcm collagse of the hallr'site because
drying produced no change in the amplitude of .Lae 020 clay
peak. The basal spacing of 7.3A and the resistance to corien-
tation were two further suggestions that the kaolin mineral was
halloysite.

The amplitude ratic of the 001 halloysite peak to
the 020 clay peak in sample 4F was 1.1 compared to 1.2 for
the reference halloysite, when both specimens were random pow=
der mounts. The oriented aggregate mount for sample 4F gave
001/020 cf only 3.7 The amplitude ratio 001/020 fof coriented
aggregate mounts of the clay mirerals illite, smectite, or
kaclinite would be several hundred. The highest 001/020 ka=-
olin amplitude ratic was ll for oriented aggregate mounts on
samples 1F and 7C. The kaoclin aineral must be halloysite.
This very modest orientaticn may have been due to orientation
of the smectite and illite minerals or to the presence of platy
halloysite particles. The scanning electron microscopic ex-
amination of sample 4F showed abundant platy particles with
maximum dimensiocn of 0.5u or less which must be halloysite
particles rather than kaclinite because the basal spacing is
toc high for kaclinite and the very modest orientaticn ef-
fect observed wou.d be inconsistent w.i-h any significant kao-
linite concentration.

Smectite was detected ia 4 of the seven samples.

The smectite in sample 1F was clearly a separate shase be-
cause 5 crders cf the basal seguence were cbserved in the hy-
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rated state. Drying at 300°C. gave an illite peak at 10A
and the dehydrated smectite peak at 9.7A. Since no 10A peaxk
was observed in the hydrated state, it was inferred  that

the illite was part of an interstratified illite-smectite,
1/S, phase as distinct from the separate smectite phase. Sanm-
ples 4C, 4E, and 4F showed no change in the 10A peak with hy-
dration state; therefore, interstratified illite-smectite was
presumed aopsent.

™™o AF the -2u fraction samples contained crystal-
line phases other than the three clay minerals listed in Ta~-
ble 1. Sample .7 contained a small amount of feldspar, but no
quartz. Presumably .~ feldspar was from small unweathered
fragments attached to halloys.te aggregates. X-ray diffrac-
tion peaks at 6.3 and 4.2A 1in sample 7C were attributed to
lepiocrocite and goethite respectively because heating to 300°
C destroyed both peaks and gave the hematite peak at 2.639A.

Relative amount of clay species in Table 1 were
based on Bedford, Indiana halloysite; Wyo. meontmorillonite;
and Illinocis illite. The relative amount is directly propor-
tional to the weight fraction present only when two condit-
ions are satisified. These conditions are: 1) the soil min-
eral being determined has XRD characteristics ideatical to the
reference mineral used; and 2) the mass absorption coefficient

£ the soil sample is identical to that of the reference min-
eral used. For the suite of samples under investigation, the
reference minerals for illite and smectite are probably rea-
sonable anéd the halloysite reference mineral probezbly gives
an under estimation of the halloysite content. Mass adsorp-
tion coefficients to Cu X_ radiation for halloysite, smectite,
and illite are 31, 40, and 50 respectively. Not making allow-
ance for iron present in the mass absorption coefficient for
the sample, exclusive of that in the clay mineral structure,
the most serious error in relative amount would be under estim-
ation of the halloysite content. The magnitude of the under
estimation of halloysite are likely to vary from a low of about
15% under estimaticon for sample 1F to as much as 100% under
estimation for sample 7C because of the hydrous ircn oxide
content. The ralative amount of smectite and illite are not
changed much because cf their higher mass absorpticn coeffi-
cients and because they are present in lessers amount.

2549 036
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J. O. #11715

Three estimates of clay in the whole scil are given
in Table 1. The minimum percent clay mineral was obtained
in the absence ¢f any mass absorption correction to the -2u
fraction. The probable clay mineral percentage in Table 1
was calculated making absorption coefficient correcticon after
first using a guess of the iron content not in the clay min-
eral structures. By the use of what are believed to be ex-
tremes in the range of iron content the error in probible clay
mineral percent is ¥ 5 irrespective of the actual value which
means that the percentage error decreases as the clay mineral
content increases.

The calculatioun in the last coclumn of Table 1 used
XRD data from the -2u fraction and from the whole scil. Since
the - 2{ fraction was-<100%<2u, then the amplitude ratio 020
peak from the whole scil to 020 peak from the -2y fraction
represents the percent -2u in the whole scil. This procedure
has several implicit assumptions: 1) the clay minerals in the
-2y fraction and the whole soil are the same; 2) the mass
abscrption coefficient of the -2u fraction and the whele soil
are the same; and 3) clay minerals occur only in the =-2u fract-
ion. That the clay minerals are the same is considered rea-
sonable. Any decrease in mass abscrption coefficient in the
whole soil relative tc the =-2u fraction from prcbable dilution
of free iron oxide content between the -2y fraction and the
whole soil tends to be cffset by the increase in mass absorp-
tion coefficient for the whdle scil relative to the -2u frac-
tion due to the potash feldspar content of the whole scil. It
is probable that free iron oxides are present in larger par-
ticle sizes as cocatings on these particles. Therefore, one
would expect assumpticn 2 to be a reasonable first approxima-
tion. The disparity between the last two colamns in Table 1.
is considered at least partly due tc clay mineral in the great-
er than 2u size.

To recapitulate, all samples contain halloysite

as the major clay mineral and tiere is a sizeable fraction of
the scil that is clay mineral.

R. Torrence Martin
22 May 1976
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T Y12 1. Summary of Clay Mineral Data on Samples

from Nor+h Anna Power Station®*

Depth Below Original

Ground (ft.) 3 14 2% 24
" Boring P-10 P-ll1 SWR=5 SWR-7
Sample 1P 4E i C

Clay Size Fraction
(Relative Amcunt)

Halloysite 0.35 0.50+ 0.30 0.20
Illite 0.32 0.08 0.20 0.10
Smectite 0.20 0 0.04 0.03
whole Soil
Clay Mineral (%)
Minimum 15 20 15 15
Probable 25 30 25 25

-2u Size (%)
(£rom XRD) 40 45 55 75

* see text for details
+ high in hydrated halloysitc

27 <0 77
SWR-4 SWR-2 SWR-4
2A2 4F €8

0.45 0.45+ 0.40
0.15 .10 0.15

0.01 0 0
20 10 S
30 15 10
45 20 20
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R. TORRENCE MARTIN
Clay Misenlogst
CHIPMUNX CROSSING
LINCOLN MA o1

17 - 139-8913

Mr. R. T. DeConto

Stone & Webste: Engineering Corpeoration
P. O. Box 2325

Beston, MA 02107

Dear Mr DeConto;

Prelinminary mineralogical data on samples from Nerth
Anna Units 3 & 4 (Job #12180) are reported. The mineralogy
was based upon X-ray diffraction, XRD, data.

Compariscn of data for whole soil to data from pre-
vinus North Anna samples indicates several marked differen~-
ces in the present sample suite: '

l) Kaclin is not the dominant clay phase in any sample.
2) Hornblende is abundant in samples S5, 2Bl, & 8.
3) Feldspars and quartz are very low in samples S5, 2Bl, & 8.

Sample . contains illite with no expandable layers as the on-
ly clay phase; therefore, fracticnation of this sample was
omitted.

X-ray diffraction data from the firne fraction are
summarzzed in the lower part of Table 1. The mineralogy is
very different from previous North Anna samples. Kaoclin is
present in all but sample 1 but in nc sample is kaclin the dom-
inant clay phase. The kaclin hasal spacing is large for kac-
linite and the intensity o f the basal peak is greatly en-
hanced by oven drying, both of these features suggest halley-
site that is partly hydrated. The 020 clay peak disappeared
conpletely upon orientation for sample 231 and 4. The very
strong assymetrical shape characteristic of the hallcoysite
029 peak was lacking in all samples. Therefore, the XRD data
£rcm the 020 peak strongly suggest that tha kaclin mineral is
kaclinite, not halloysite. Because of the contrasting data
between basal and 020, the identity  of the kaclin mineral
species remains uncertain. The relative cuantity given for
kaclin in Table 1 was based cn halloysite in créder to provide
a direct compariscon with previous data.
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The 2:1 layer silicate phases in sample 4 were dom=-
inately illite with a small percentage . smectite laye.s
For samples S, 231, and 8, tlie expandaole phase or phases were
decidedly different from that present in previous samgples. A
peak of 12A upcon glycercl treatment was attributed to vermic-
ulite because, while drying at 300°C collapsed the peak to 1l0A,
rocm humidity caused rapid reexpansion. For sample 8, 30 hrs
of drying at 300°C were required to essentailly aliminate the
rapid rehydration. Samrle 8 also gave a long spacing at
26.8A indicative of complex interlayering of 2:1 layer compeon-
ents. Th¢ 17.7A expanded phase and illite relative amounts
given in Table 1 are with relation to smecite and illite from
earlier North Anna samples.

Clearly the present suite of samples from Horth
Anna have different mineralogy £rom previous samples. Ycou
may want to consider these preliminary data before proceeding
in any mcre detail. I lock forward tc hearing from you.

Sincerely yours,

g

* Torrence Mar+in
22 December 1976
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Table 1. Mineralogy from XRD Data on Scil Samples from
North Anna Power Station

Relative Amount

Identification:
boring 703 706 705 704 701
sample B S 2Bl 8 1
Whole Soil
clay 0.10 0.10 0.24 0.25 0.15
quartz 0.15 0.10 0 0 0.35
feldspar 0.5 0.1 0 0.1 0.60
hornblende 0 0.10 0.4 0.5 +]
Pine Fraction: ¥
Clay
kaoclin 0.16 0.04 0.11 0.06 (see
illite 0.55 0.10 0.01 0 text)
expandable 26.82 0 0 0 0.05
: B » Edeth U002 0 0.08 0.02
. 12.A 0 0.10 c.08 0.50
Nonclay
quartz - 0 0 0 0
feldspar 0.2 .18 0 0
hornblende 0 0.08 0.25 0.50



Question 16 -
Peck Correspondence

ﬁgp RALPH B. PECK  CIVIL ENGINEER: GEOTECHNICS ~—

17 January 1976
J938

.

Mr, Stanley Ragone

Senior Vice President

Virginia Electric and Power Company
Richmond, Virginia 23261

Subject: North Anna Power Station
Service Water Pump House Settlement

Dear Mr, Ragone: .

In accordance with your request, I have reviewed the docu-
ments forwarded with your letter of 2 January 1976 concerning
the geotechnical data and settlements of the SWPH for Units 1
and 2, 3 .

The compressible portion of the subsurface materials be-
neath the Pump House and the adjacent dike consists of residual
soil and highly weathered bedrcck, most of which is designated
a saprolite because it retains a structure inherited from the :
parent rock., The settlement characteristics of such materials,
particularly with respect to the rate at which the settlement
may continue with time, are not as predictable from the results
of soil tests and calculations as are corresponding cnaracter=-
istics and behavicr of sedimentary scils, Under these circum=-
stances, the most reliable procedure for settlement prediction
is to combine the results of conventicnal settlement forecasts
with measurements of settlement of the prototype at early
stages of construction, and to revise the estimate in accorde
ance with the findings. This procedure has been usgsed by Stone
and Webster in their revisions of estimated settlement, Hence,
I am in agreement with their general approach,

As maght be expected in view of the nature of the subsu -
face materials, several interpretations of the laboratory data
and of the observed settlement are possible, Rather than com=
ment step by step on the Stone anc Webster forecast, I shall
indicate my own reasoningy in this letter, Since the results

2349 (46
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Stanley Ragone . -2 17 January 1976

6! the two forecasts are not greatly different, the difference
in procedure may be regarded as largely academic,

The consolidation tests on samples of the saprolite re-
sulted in time-compression curves that displayed *=ry rapid
compression in the first quarter minute, followed by a much
slower compression. The volumetric data indicate that the sam=-
ples were only about 75 per cent saturated at the time the con=-
solidation tests were started (see Table 1). Hence, the sudden
compression of the samples is indicative not of the hydrodyna-
mic time lag known as primary consolidation, but of instantan-
eous compression of air voids, After the initial rapid compres-
sion, unsaturated specimens continue to deform under lcad at a
rate that decreases with time, The rate is sometimes linear
with respect to the locarithm of time and thus corresponds to
typical secondary consolidation, but the mechanism responsible
for the movement is more complex than that associated with sec-
ondary consolidation for saturated soils and dces not necessar-
ily follow the same laws,

Samples of saprolites sometimes expand either while they
are veing taken or while they are being prepared for testing.
This expansion reduces the degree of saturation, It is unlike=-
ly, however, that sampling or testing disturbance could account
fully for the relatively low degree of saturation of the test
. specimens, The vertical strain required to eliminate the air
voids in one-dimensional compression can readily be calculated
and is shown in Table 1, By means of the curves of strain vs.
consolidation stress for the samples. Fig. 1, the vertical
pressures can be determined that woulrs be necessary to elimi-
nate the air voids and cause the samples to be completely sat-
urated, These pressures vary considerably for the various sam=
ples, as seen in Table 1, but are generally on the order of 17
kips per square fout or more. None of the time-compression
curves plotted in the furnished documents corresponds to pres-
sures large enouch to saturate the samples, with the possible
exception of one of the curves for test No, 10, For this sam=-
ple, the pressure to produce saturation was about 8 kips per
square foct. The time-compression curve for a lcad of 8,13
kips per square foot shows a far greater rate and amount of
delayed settlement than any other. Hence, it is likely that
this curve is influenced by primary consolidation, Under the
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dike and SWPH, however, the applied loads are generally not
great enough to procduce saturaticn,

No rational and proven procedure yet exists for relating
the rates of delayed compression determined from laboratory
tests on unsaturated saprolites to those ohserved in the f£field,
In the field, the structure of an unsaturated saprolite crushes
to some extent under load, The crushing is a function of the
applied stress, It occurs rapidly as the locad is apvlied and
continues at a decreasing rate for some months thereafter, Un-
like secondary consolidation, which usually continues to de-
crease logarithnmically with time, the settlement of an unsatu-
rated saprolite may practically cease, as illustrated by the
behavior of the SWPH from May to November, 1975, when no set-
tlement was experienced at all (Fig, 2).

In my judgment, a reasonable estimate of the settlement of
the SWPH due to increased stress in the saprolite can be made
in the following manner: Reference to Fig, 3 indicates that
the more compressible part of the residual material, with a
standard penetration resistance of less than 100 blows per foot,
has a thickness of abort 40 feet beneath the S'WPH and the adja=-
cent dike., On the simplifying assumption that the compressi-
bility of the resicdual material is approximately the same
throughout the 40-foot depth, the strain can be determined by
_dividing the vertical settlement by 40 feet, At the time the
£ill for the dixe was at elevation 2318, the added load was about
2.3 kips per square foot and the settlement of the point at the
NW corner of the SWPH (the point of maximum settlement) was
leveling off at about 0,26 feet. The corresponding vertical
strain was, therefore, 0,65 per cent, The dike was then com=-
pleted by raising its crest to elevation 327.5, whereupon the
average stress was increased to about 3.5 kips per sguare foot.
By extrapolating in Fig. 1 from point A, representing a strain
of 0,65 per cent and a stress of 2.3 kips per square foot,
along a path rouchly parallel to the family of strain - lcg
pressure curves from the consolidation tests, to poinc 3 cor=-
responding to a stress of 3.5 Kips per sqguare foot, a strain of
1.2 per cent is obtained., The correspoiding settlement would
be 0,012 times 40 feet, or 0.48 feet., The actual settlement
(Fig. 2) several months after this stage of construction ap-
peared to be approaching 0.44 feet until the rate increased
sometime in September, 1974, Unusually great rainfall occurred
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in September, as shown also in Fig. 2, and appears to have pro-
duced further settlement, A second acczleration of settlement
occurred in January 1975, following relatively heavy December
and January rains, .

In the preceding salculations, the stresses used are those
at the base of the embankment, At greater depths, the initial
overburden stresses are appreciable and should theoretically be
taken into account, Furthermore, consideration should also the-
oretically be given to the decrease in compressibility of the
saprolite with depth, which has a compensating effect, How=-
ever, the essential feature of the simple procedure used for the
settlement prediction is extrapolaticn alcng a curve parallel
to the general family of laboratory strain - log pressure
curves; complicating the procedure would not significantly alter
the results,

Values of compressibility used initially by Stone and Web-
ster were based on the slopes of recompression curves, on the
assumption that such slopes more nearly represent the compres-
sibility of the undisturbed soil in place. The procedure I
have suggested, which appea=s to check reasonably well with mea-
surements, takes the initia. curved portion of the strain - log
pressure curve at face value., In my view, the flat shape of the
unloading and reloading curves corresponds to the behavior of
_the crushed structure of the saprolite, which may differ con=-
siderably from the original open structure, Hence, I believe
the laboratory curves without correction are a better first ap=-
proximation, The difference possibly accounts in large measure
for the initial underestimate of settlement,

The effect of adding 10 feet cf water in the reservoir
should be small at the north end of the SWPH 2nd a maximum at
the south end, Hence, the effect of reservoir filling should
be to reduce the differential settlement of the pump house,

The settlement at the south end can be estimated with sufficient
accuracy by interpolation on the curve showing the settlement as
a function of the stress due to the weignht of the cike (Insert,
Fig. 2). The value is found to be about 0,06 feet.

?~2cording to the foregoing consicderations, the settlement
of the north end of the SWPH should not appreciably exceed the
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present maximum value, even on addition of the weicht of the
reservoir, However, other possible reasons for settlement must
also be considered. E

A substantial part of the total settlement of the NW cor-
ner (about 0,12 feet) that has actually been experienced appears
not to be associated with increase in lcad, Probably, as sug-
gested by Stone and Webster, it can be attributed to rainfall,
Two mechanisms are conceivable: increase from moist to satu-
rated weight of the f£fill and possiuly of the upper part of the
unsaturated subsoil; and weakening of the bonds between the par-~
ticles of the saprolite due to an increase in moisture content,
Both effects should produce greater settlements of the north
than the south side of the pump house, Yet, in reality the set-
tlements attributed to rainfall have been almost egual, No ex-
Flanation other than possible variation in compra2ssibility of
the subscil is evident for the anamolous behavior, Further-
more, calculations of settlement of the north side, due to the
increase in weight of the select fill in the embankment by sat-
uration, can actcount for only about 0,06 £t (point C in Fig.

1) . Hence, it appears that this potential mechanism for the
settlement plays a minor role.

Before construction, the moisture content of the saprolite
in the vicinity was probably in equilibrium with rainfall and
_existing overburden pressures. Beneath the reservoir blanket
evaporation will cease but, unless the blanket is seriously de-
fective, infiltration will also decrease., It is unlikely that
the net chang2 in moisture content will be appreciable or will
involve settlement beneath the reservoir., Beneath the dike,
where stresses have been appreciably increased, added moisture
might activate further settlement, but to a considerable extent
equilibrium with the new stress conditions may already have
been achieved by the settlement during the rainfalls of Septem=-
ber and December 1974, Subsequently, according to Fig. 2,
there were substantial rains from March to November 1975 when
no settlement occurred, Hence, it is probable that this source
of future settlement can be discounted,

One additional possibility for future increase in settle-
ment deserves consideration, Reactivation of settlement under
unchanged ambient conditions has been noted in subscils that
achieved a state of secondary consolidation under a surcharge
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-loading, after the surcharge was reduced to the final loading,
The settlement at first stopped (or there was even a slight re-
bound) when the surcharge was reduced, but subseguently it re-
sumed approximately in accordance with the time-settlement re-
lation that would have prevailed if the final loading had been
applied from the beginning without surcharge, The rainfall be-
tween September 1974 and January 1975 (Fig, 2) micht be consider=-
ed to have caused a temporary surcharge by increasing the unit
weight of the dike and upper subsoil, The subsequent reduction
‘of rate of settlement to zero would indicate that the increase

of stress due to saturation in subsequent rains has not exceeded
that which caused the settlement, Eventually, however, settle-
ments of a secondary type might resume, Extrapolation of the
June-Aujust 1974 portion of the settlement curve (after applica-
tion of the dike load but before significant rainfall) suggests
that, if the settlement should start acain at the beginning of -
1976, the increase should not exceed 0,03 £t by the end of 1976,
0.06 £t by 1986, and 0,09 £t by 2086,

My review has, in summary, led to the conclusion that fille
ing the reservoir should not cause appreciable settlement of the
north side of the SWPH, where the maximum settlement has occurred
so far, but may cause as much as 3/4 inch of settlement on the
south side., Thus the tilt of the SWPH will be reduced. Pro-
gressive settlement in the future may be negligiile, but could
increase by about 0,03 £t in 1976, to about 0,06 £t by 1986, and
to about 0.09 ft by 2086.

The numerical values of settlement discussed in this letter
refer to the pcint of maximum settlement of the SWPH, whereas
those of Stone and Webster are the average values, This differ-
ence should be borne in mind in any comparisons, .

The prediction of relative movements between dike, pumm
house, and piping woulid involve considerable uncertainty, Atten-
tion to details of desion to permit safe allowance for settle-
ments would be preferable to attempts at more refined prediction.

Yours) very ’6‘:??.

Ralph B, Peck
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CONSOLIDATION TEST DATA

TABLE 1

Test Boring Sample Depth

No.  No.
.4 11
2 pen1
3 p-11
4 SI-1
e SI-1
6 - S5I-l
7 #e12
T8 P12
9  s8I-2
10 swR-6
21 pel0
12 swRed
13 sWR-4
14 SwWR-4
15  Swr-4

No.

2¢
Ir
sp
3B
sF
6B

- -1p
2p
1P

- . - e ——

4G

W, water content

- e e—p—— -

ft

24,0

37,9

48,8

40,1
52,7
63.0
8.5
18.1
13;3

58,5

224

28,3
39,9
63,2
77.5

Sy, degree of saturation

G.‘t, strain to eliminate air voids

Wo

'

24,8
21,8
21.9
27,2
15,7
31,0

21,2~

e 5

14,6

33:2
46.3

22.1
23.5

2‘.‘

22,3
19.9

Ydo
pctf

90.9

95,6

95.8
86.4

104,

90,3

103,0
98,8
99,2

-

66.4

112.5

2,5

93.2
"91.9

96.8

Se
L ]

78
77
79
78

68

98

90
56
44

80

100+

78
80
73
72

‘sat

10
10

1
12

18

23

12

10

12
12

6y for
saturation
ksf
22
19
17
17
?
?
10 .
?

44+

- @errToer

18

27

6y for saturaticn, Oy from e-log p curve corresponiing to €sat

? test terminated below ¥y, for saturation

-
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J938

Mr., Stanley Ragene

Senior Vice President

virginia Electric and Power Company
Richmond, Virginia 23261

Svbject: North Anna Power Station
Dear Mr. Ragone:

This will reply to your letter of January 2 concerning my
availability to review the settlement estimate of the Service
Water Pump House for Units 1 and 2. As I discussed with Mr.
Robinson today, after reviewing the Aocuments he forwarded, I
anticipate being able to complete tlie work by your deadline of
2 February.

Mr. Robinson agreed to advise Stone and Webster that I had
been asked to do this work.

My rates and arrangements would be the same as those in my
present Purchase Order, Number 75990, namely $400 per day, plus
out-of-pocket expenses. On the assumption thc: the work will
be conducted entirely at my onffice, I would consider the maxi-
mum time involved to be four days.

Yours very sincerely,

Bl L B Pk

Ralph B, Peck (547 L)Dé

RBP /23]
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January 0 2, 1976

Or. Ralph B. Peck
1101 ¥arm Sands Orive, S.E.
Albuouercue, liew Nexico 87128

- Dear Dr. Peck:

This letter will confirm your conversation with our Mr, C. M,
Robfnson, Jr. on December 30, 1975 in which a discussion was held on
your availability for consulting work in connection with a settlement
problem at our North Anna Power Station near Mineral, Virginfa. The
problem {s associated with sattlement of the Service “ater Punp House
. (SKPH) for Units 1 and 2. This s a safety related structure and s .
necessary for safe shutdown of the plant. i

I have enclosed two documents which define the problem and
offer explanations for the actual settlement being greater than that
originally anticipated. The first document is entitled “Attachments
1-9 to Vepco Letter 'o. €22 Dated July 31, 1975 This document is 2
response to certain Nuclear Pegulatory Commission (NRC) {nformal cues-
tions and givas the history of the settlement as welI as calculat1ons
predicting future settlement,

-

The second document {s entitled 'Peport on Ceotechnical Inves-
tigations of Service iater Reservoir, lorth Anna Power Station Units 1
. & 2, for Virainia Slectric and Power Cormany.” This resort was orepared
fn response to an NRC letter dated July 24, 1975 (copy attached). The
report 1s rather voluminous but it covers Substantiqllv more areas than
. %:st Eh; settlement of the SWPH per se. The section of interest {s Sec-
on - -

¥hat we would like for you to do {is the following:

1) Review Stone & Webster's calculations on future settle-
nent.

2) Determine 1f Stone & Webster's approach and assumptions
are justified.

3) Detarmine {f Stone & Webster's corclusions on anticipated
future settlement are as accurate as can reasonably be
expected.

The only conditicn to this work {s that {t be completed by February 2, 1976.
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Dr. Ralph B. Peck 2

\

i After your review of the enclosed documents we would aporeciate

your contacting Mr. Robinson to discuss your availability for doing tnis

work. If a satfsfactory arrangement can be made, then we would authorize

you to begin work and would confirm the arrangement with a3 ourchase order,

:’a“wu}d also eppreciate details on your fee, billing pmcedure. etc. at
t time.

If during the course of ycur review you find something that s
not within the 1inits of interest spocified above but nevertheless causes
you concern, we would very much 1ike to know about 1t.

He are hopeful that you can find the time to consult with us on
this work and we lock forward to hearing from you. If you have any questions,
please feel firee to call Mr. Robinson (304-771-3867) collect.

Yery truly vours,

‘ - - Sﬁhle& Aagone A

= s : SR Senfor Yice President
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Question 17 -
Proffitt Letter

MAR 13 1978

J. 0. Nos. 11715
12050 NAV-7023

Mr. R. . Bradbury

Stone & llebster Engineering Corporation
P. 0. Box 2325

Boston, Massachusetts 02107

Dear Mr. Bradbury:

SETTLEMENT CF SERVICE WATER PUMP HOUSE
! HiWA U 1 AND ¢

The North Anna Technical Specifications contain allowable settlement
criteria for the Service Yater Pump House (SWPH). During the installation of
the horizontal drains, an abrupt settlement took place that now apoears to be
at least partially due to the lowering of the groundwater. With this chanage
coupled with the normal exoected settlement, {t now appears that we are near
the 75% of allowable settlement criterfa which reauires a special report to
the Commission.

Accordingly, Stone & Webster {is instructed to beafn preparation of
a special report as required by Tech Spec section 3/4.7.12 in anticipation of
the time when settlement will exceed the 75% criteria. The report shall con-
tain an evaluation of the scttlement, future expected settlement, any remedial
measures necessary, and any other information which would be appropriate for
such a report.

We are particularly concerned about nossible adverse affects on the
service water piping. ‘le believe this should be analyzed in qreat detail in
order ts determine if piping can be adverscly affected by the present or future
predicted settlement. Results of your piping investigation may be included
in whole or in part with the special report mentioned above.

A draft report containing the information noted above, together with

any othcr information you feel should be included, should be forwarded to us
no later than April 14, 1978.
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Mr. R. B. Bradbury

If you have any questions, please contact our C, M.

(804-771-3894).

Mr.
Mr.
Mre.

CMRjr/beb

Very truly yours,

)

W. L. Prosz;t

Robinson, Jr.

Senfor Vice Presidant

. J. Burroughs
. A. Dasenbrock
. n. Sorensen

. W. Ries

. 8. Dodson

M PO

-
b
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CERTIFICATE OF SERVICE

I hereby certify that I have this day served Vepco's Answer to
Intervenor Arnold's Intarrogatories on Pump House Settlement,
including the attached Respoanses, upon each of the persons
named below:

Secretary
U.S. Nuclear Regulatory Comm:ission
Washington, D.C. 20555

ATTENTION: Chief, Docketing & Service Section

Richard M. Foster, Esquire
1908~A Lewis Mountain Road
Charlottesville, Virginia 22903

Alan S. Rosenthal, Esquire

Atomic Safety and Licensing Appeal Board
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Michael C. Farrair, Esquire

Atomic Safety and Licensing Appeal Board
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dr. John H. Buck

Atomic Safety and Licensing Appeal Board
U.S. Nuclear Regulatory Commission
Washington, D.C, 20555

Anthony J. Gambardella, Esquire
Qffice of the Attorney General
11 South 12th Street, Room 308
Richmond, Virginia 23219

Daniel T. Swanson, Esquire
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Atomic Safety and Licensing Board Panel

U.S. Nuclear Regulacoary Commission
Wwashington, D.C. 20535
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q an

DATED:

Atomic Safety and Licensing Appeal Board
U.S. Nuclear Regulatory Commission
washington, D.C. 208555

BY: /s/ James N. Christman

James N. Christman, counsel
for Virginia Electric
and Power Company

May 4, 1979
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