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INFORMATION ON THE ROCK KNOLL

The following is provided as further information concerning the small
wooded knoll which lies directly east of the plant. The information and
figures were obtained from a Weston Geophysical report titled, "Geology and
Seismology, Yankee Rowe Nuclear Power Plant”, dated January 29, 1979.

Figure G2-1B describes the surficial geology of the knoll as a thin
ground moraine with frequent bedrock outcrops. Figure G2-2A depicts the
bedrock geology of the knoll as a well-bedded albite gneiss. The bedrock f
the knoll is also inferred from geologic profile C-C' on Figure G2-4 which
terminates at the northwest extent of the knoll as shown on Figure G2-3A.
Again, an albite gneiss is shown to lie at or slightly below the surface
underlying a thin deposit of moraine.

In conclusion, the wooded knoll directly east of the plant consists
predominantly of an albite gneiss overlain by a thin deposit of ground moraine.
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GEQY.OGIC PROFILE

Geologic profiles for the Yankee site are depicted in Figure G2-4 of

Weston Geophysicals' report titled, "Geology and Seismology"”, dated January
29, 1979.

Profile C~C' is presented here, at an expanded scale, showing the
foundation footings for the vapor container. The location of profile C-C' is
shown in Figure A and the geologic profile with containment foundation in
Figure B. This profile was developed from information obtained in the 1956
seismic refraction profiles, eight borings put down at the site in 1956 and

1977, six borings put down in 1978, and Yankee Drawing 9699-FC-59A, Foundation
Details, Vapor Container.

As shown in Figure B, the foundation for the vapor container is founded
on very dense glacial till as are other plant structures.
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DYNAMIC STABILITY OF NATUPRAL SLOPES

An approximate dynamic assessment of the natural slopes to the scuth
and east of the plant was performed to further document our conclusion that
natural slope stability is not a safety concern at the Yankee plant.

Liquefaction of the glacial till slope materials is not considered
possible under dynamic loading conditions because the lodgement till exhibits
dilatant behavior in shear. Therefore, the Newmark sliding block
analysis [1,2] is an appropriate method of analysis since the till would not
undergo any significant loss of strength or p.ie pressure development during
cyclic loading.

The use of the Newmark method inherently implies that the criterion of
performance of the slopes be based on the magnitude of the predicted permanent
displacements as opposed to the concept of a factor of safety based on limit
equilibrium principles.

The same slopes that were analyzed for static stability were again used
for this dynamic assessment. Information concerning the static stability of
the slopes was previously transmitted and discussed with the NRC.

The results from the Newmark sliding block analysis show that for both
the Yankee composite and NRC recommended spectras the permanent displacements
of the slopes would be negligible during an earthquake and will not have any
adverse impact on the plant.

For completeness, the calculation package is included.

Based on the results from the Newmark sliding block analysis in
conjunction with the previously transmitted static stability evaluation, it is
concluded that the natural slopes around the plant are not susceptible to
catastrophic failure and therefore pose no threat to the Yankee plant.
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; described herein have been applied to tests of a model of a rock-
' ,

s el al. (19650) ['he scale of the model was 1/300 of the prototype
1.1 4 etrikinge < Lir . 1 3 ’ v r minr
lel were made by stnking a shaking table with a heavy pendulum

1sed a second input at a lower acceleration. Hence, data could
1al stnke | for the first rebound
tests indicated a fair agreement with the
) .
accuracy of the records obtained in the
: : 0
rreement with the results computed by means of uation (23)
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Fig. 2 Standardi displacement for Fig. 22. Standardized displacement for
normal red earthq o8 (symmunetrical normalized earthquakes (unsymmetrical
resistance) resistance)
Commenis i conclussons
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For the 1 probable earthquake in California, which is a reasonable maximum
earthquake for Y areas of the world, Fig. 22 may be used directly to obtain a
wsure of the maximum resistance
i1 } ’ R " .
‘ nt about ( 1 eleration, the net
1Cemie vill be abx about 0-20 times
the 11 ne juake placernent i1s about
4 : | A - = AT ". -
t The maxamum disp nt increases rapidly as N decreases N in the range
{01 to 0-15are not uncon for earth dams designed for earthquake resistance. Of course,

a design with a scn smaller value of N would have a smaller d

isplacement if the earth-
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juake were less intense For earthquake with a acceleration of 0-25 ¢, a
A t {15 1n/s the ;j‘ ements( i be 1e-fourth those qu ted,
fe 1 { ' f N ') { ]

P e e —— SgE——— " . — q———

—

o )

-
.

[ASDTLY >, 8N

« 4 P WS

Y

é
&

O —— -

AR S 10 2a S 2 SN il SRR Y. 45

-

-

. -

0%




SIS e Mk eSS

C
1o Am AN FLNRARDD 1911 wg !

wATURAL
Imim

- ALY
pp— I IR S L R )

w— s A

{
-
o
-

«

>

VA

i m‘\\ o _am

- / J/

i \.\ \ \\
\...\ \ \\

noaSYWwWLTRCAL REMISTA

| |

B 5 B B W S S
o o
> -
|

wi finImdavigsio Txvm 031 OuvaNY LS




f‘. I ,/l !
7/ .
[o}
0.
> B
°.
L N S e 2
10!
NRC Recommended o‘“
°.
0.2
= g
Housner
(]
-
-
.
]
-
—
o
o
o |
[*%]
>
PERIOD, sec.
New England Power Company EARTHQUAKE
Westborough, Massachusetts Harriman Dam RESPONSE
SPECTRA
(D GUOTECHNICAL ENGINLENS INC
SRR ER—— Project 81858 Dec. 15, 1981 Fig. S




- -

SLOPE FAILURE INTO SHERMAN RESERVOIR

The only slope {dentified around the Sherman Reservoir which, if it
to fail would produce a significant wave in the reservoir is shown in
Figure 1. f}nm geologic and seismic surveys2 it has been estimated that this
slope has a surface area of about 9 x 107 f£t® and a volume of about
2+2 % 107 ¢t3. Seismic lines 5 and 6 on Figure 2 show the material

. L

thickness for this hypothetical maximum slide area.

were

Model studies and a few actual observations have shown that the wave
energy imparted by slope failures into water bodies does not exceed about 2%
of the net potential energy of the sliding body. The wave generated by a
landslide can be approximated by using solitary wave theory. Assuming that 2%
of the net potential energy of the soil mass, or about 5.64 x 107 ft-1b, is
transformed into a solitary wave with an 800-foot wave front, the wave height
generated in 100 feet of water would be about 12.4 feet. Runupona lon 2
riprapped slope, such as at Sherman Dam, would be 13.6 feet above #*ill water
level. Thus, the dam would be overtopped only if the reservoir level were
greater than 1116 feet (spillway elevation is 1103.66 feet)+ A washcut and
failure of the dam would probably not -occur, however, unless the pou. level
were much closer to the top of the dam. The reservoir elevation would
probably have to be nigher than 1116 feet before the wave would impact plant
structures, all of which, except the pumphouse, are more than 100 fe : from
the reservoir. Since these calculations are generally conservative, the
maximum probable wave height generated by a deep-seated slide of the soil mass
shown in Figure 1 would be less than that used here.

Because the slope failure postulated is highly improbable (there has
been no sign of movement since the last ice age, 12,000 years ago) and because
the reservoir would need to be more than 10 feet above spillway crest just to
have the wave overtop the dam or impact plant structures, but not necessarily
fail them, this postulated event poses no real safety hazard to the Yankee
plant at Rowe, Massachusetts.
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SPECIFICATION

FOR
EITE_CLEARING AND R{TUGE GAAD N
FOR

Y/RKEE ATOMIC ELZCTRIC PLANT

- YAUXZZ ATOMTC ZLECTRIC COMPANY

ROW! SSACHUSLTTS

.
-le

STONE & WEBSTER ENGINEERING CORPORATION
BOSTON, MASSACHUSETTS




SITE CLEARIEG AND QL34 CRADING

ANK ATOMIC ELECTPIC FLANT
‘AVWE’ ATOMIC ELECTRIC CCMPARY
ROWE, MASSACHUCETTS

Stone & wWebster Eng. Corp., EBngrs. Pos:ion, Mass., Snn
Revised Se

¢ syecificavion covers al) uater.ais.
uired to conplete the clearing and rcugh
¢r *he Yankee Atoriic Electrlis Flant of tiu
Atenic dlectric Company ut Rowe, Massachusetts, all o
nait price desis.

Thie following vnit prices sha’l be cstabii:l.
tirgagct for thic vork:
L
- 1. Clesyines and barnirg op digposal of =211 stu- s
end brish, per acre

- -
“ - ra AT ac. on Cf STrG., val e 3 uo?
w ! 1€38 han 1 tor ( naI> C o

| i re’ydlng disposel Oy this Ce-srector

| «4thin 1.000 £t from pli~e o
«ncavation

: ' “nelvdd loading by this Contra-~tor
2ireect frou excavaticn ecuircent on tc
rallroed cars on siding of 4.7T.&W,
Raillroad where it cro.ses =ite, fcor
diepoeal by others
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2. Excavati-n of drainage ditehes Ly equipzent,
as Jdirected by the Engincers, per cutis vari,
Excavat:d material ts be pPlled elopgseide ditel

L. Additional cost per cublc yard for hsuling eng
disposal by this Contractor in truek liad 1oty
At distances greater than 1,000 ft fro= place
of excavation, in 1/4 zile increments »f distance
in excess of i,OOO Tt

5. Placing sompacted f1ll, using excavated material,
per cubic yard in place .

6. Excavati-n and disgosai within 1,000 ft fron place
of excavation of boulders veizhlng 1 ton or more
each, per ton '

7+ Excavation of sclid roek ledge, per cubie yard

ENFRAL CORDITIONS

All work performed at the 8ite under this contraet

shall be governed by the "Ceneral Conditions . Mater-‘sl Delivercd

&nd Erected” in =5 far as these are applicable. These General

Conditions ere Sound with end zade a part of this specification.

ENGINPERS ' DRAWINGS

The location and scope of the work is shown on the
following Engineers® cravings:

9099<FY-6A ~ Issue Ko, 2 - Flot Plen
$699-FY-1C - Issue ¥o. 2 - Site Clearing
96G9+FY«SA - Tesue Ko. 2 - Execlusion Aree Plan

The Contractor shall be gulded by such other dr-owings

&1 zay be furnished or approved by the Enginecrs to furtner
ctpledin the work

JOCATION OF SITF, AND ACCESS THERETO

-

The site of the Yankee Atomic Electric Plant 1s on ‘he

€15t bank of the Deerfield River near the Sherzan Dam of the

Few England Pover Company. It is accessidle by “*e Heros~c Tunnel
e1d Wilmington Reilroad whieh provides single track rci, it service
f=*om the Boston & Maine Fallroad mein line at the e¢ast portel of
the HEoosae Tunnel to Feadsboro, Vermont, geveral tiles above t'.e
S.te. The rallrcad passes between the Sherzan Dam and the cite

a- the £.5 mnile park.

&L AR ey

» —




Highwey access 48 aval.iable froc

o

Greenf.eld, Haseacthvt:s' cn houvle 2, e«nd al
izproved but sceondary highway frum hrrlesmcr
“C Monrce 2ridge

b. COreenfield Massachusctts, on Foute 112 or Route 3a
to Readsboro, Vermont, and taern to Munrne 9ridge

¢. North Adams, Massachusetts, vie Foute 8 over the
uverkshire 51v1de t> Monroe Bridge

Highway access from Monroe BEridge to the plent zit. is
either over Sherman Dam or via a road on the - st side of tho
Deerfield River from toth Rowe ard Monrce 3ricge. The %ridge at
the dam has a rated capacity of 30 tens. '

CENERAL DESCRIPTION OF WORK

The existing elevations of the curfzce of the =itc are
shown on drawing No. 9639-FY-1C. The plan® areas to be ¢ ecred
and graded are outlined on that drawing ani c¢n drawing lio, S£9G.F.£1
The latter drawing :shows the finished graces of the yard .ad roac
ways of the completed project.

The existing ground slopes from elevation approxis .tel:
1010 at the south end of Shermun Dam t5 elevation of tpproxizate
1050 at the south side of the project area. Tie single troo: of
the H.T. & W. Railroad is between the Deerficld Fiver z13d t-e
plant. The track 1s at approxizately E1. 1015 ¢t the e3:5% (%9 of
the site and El. 1002 at the west side, running in & cut. “ae
railroad alignment &nd grece are not to be changed Tha firishad
grade of the northern half ¢f the project area south of ths rail-
road 1s to be at El. 1020, This is,in general, the plzat operatirng
area The southern half of the project area is tc slope frca
El. 1030 to El. 1040, This is in generel the waste iisposal area

When the project is completed the division between these
two principal areas will consist in part of a sloping bank, =nd
in part will occur wiere the primary auxililary building and fuel
storage pit are placed in such manner that yard will be at
E1. 1020 on the north side cf these structures and at S1. 1C30
or higher on the south side Sloping banks ere to be left ty this
Contracter as ‘irected by the Englneers at all points of divisici..
between the two arecs.

The above finished gredes of E). 1020 and 21, 103C sere
tentative, and subject to possible revision upwards to not
higher than El. 1025 and Bl. 1035 respectively, over all cr psart
of the site, as may be directed by the Engineers.



Ple~t roadways are to “e Frovided from the entrarce
gute at the «.st side of the plant as slown ~n draving
No. 9699-FY-54, exterding from there to tha virdious parts of
the plant ar-: as shcwn on drawing No. C69Y-FY.€A, with g
racp leading from the plant operatirg erea %o the vaste
dlsposal area., Tne fintshed rades of the plant rosdways are
skown on drawing No. 9699-FY-gA.

Two spur tracks are to extend into the p int operating
arca, connecting to the H, 7, & W. Railroad, at the cast side
of the site as chown on drowing No. 969G9-FY~6A. Theza spurs
will connect to the adjacent existing railrcad at approxira-ely

El. 1015 and will slope up to El, 1020 in the plant cperatirg
area,

Betveen the H, T. & W, Railroad, end the Deerfield
‘iver, an arez Just east of the dam, where the existing
ground variles frop aprroximately El. 101D to El. 1C28, 15 to
te graded level at approximately E1,. 1Cil+, to b2 uced zs
laydown areca for construction purposes.

-

-

Thic Contractor shell do the clearing, excavatlen and
{111 necescary for the complete clearing and rough grading of
the plent cperatirg area, waste disposa. area, ccn.tructicn
leydown area, plant roadway system and snur track " stalletion,
e¢ll as shown on the drawings herein listed. Includ.d n the
wcrk at the unit price established for sume in the contract
shall be the excavation of all drairige ditches requircd at
this stage of cperations for gerera. project purposes, as d.rected
by the Engineers.

£.I0ACE AND SURSCIL CCYDITIONS

Souri in thts £rpecification 1s & "3ering and Seispie
~uovey Flez' and a “Lez of Rorings". These Zay be referred te
Uy the Contracter 4n rlannir g the work tit his Interpretailcen of
trem gshall de “is sun "enprasibility ir. genersl the subsoi’
sorsistz of sard, srevel anrd various slres of bculdere, and {t
is net anti:trated thas any 1-rge quontity of sclid reck ledge
wi.l be encountered
RIGLSL OTADEE MDA NG OUT OF WGRK ARFAS

Tiie Ingincers will staxe out iae work for tils Centractor,
incicating the extent rnd finel elevations of the ar2as to La
C.ared und rough- raded. They will zurk out the alignuents, grades
AnG wldths of recedled for the piint roedwsys and Spur iracks, ard
£ Irain: go dischen p quired zt this ctage of orerations for

o Y s G s . = . . Y P - £ wn > . - g
Fi FRe TrCleSt purypgs-s, ¢ £~n1eral the plant IPRERYLNE ; ! :
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waste dirsosal area shall be roughegraded at levels & in, below,
roedways in. below an4 afrr tracks 18 in. below thotr finished
grades. Tho construction ydown area shal)l be rough graded and
compacted at its finished grade, Sloping benks around the peri-
Reters of excavated and filled aress shall be sloped at 1 1/2 to
1 unless otherwise directed by the Engineers, Su Ject to the
epproval of the Enclnaorl, this Contracior zay at his own exe
pense construct tezporary roadways as required for his own econ-
venience in doing the work.

ALLOWABIE TOLERANCES

Rough graded surfaces shall be graded with a tolerance
of plus or minus 2 in, and shall be free of ruts or irregularities.
If this Contractor inadverteantly excavates deeper than the allow-
able tolerance or doas 80 1n order to remove a bouldar or boulders,
he shall backfill to the required elevation and tolerance. Wwhere
backfill 1e required to correct an error of this Contractor, it
shall be placed at this Contractor's exnense. Aresas vhere the
existing ground is below the desired levels for rough grading
shall dbe cleared snd stripped of all topsoil and f1 led with
compacted fill to tho required elevations and tolerance.

CLEARING

In all areas where work is to be done by him under this
contract, this Contractor shall elear eway, pile and burn or, if
too wet {o burn, dump within 1,000 ft where direeted by Engineers,
ell stumps and underbrush. All burning shall be subject to approval
by the Engineers as to time and place, but this approval shall not
relieve the Contraetor of responaibilfty for the fire hazard.
Stump removal by this Contractor shall be limited to areas ex-
€avated or filled by him.

LARGE BOULDERS

Excavated »sulders estizated %o weigh 1 ton or zore,
tased on an assuzed unit welght of 170 1b per cu ft shall be
paid for at the unit price esteblished in the contract for thie
pirpose. Excavation of boulders welghing lees than 1 ton esch

nall vbe raid for at the unit price for excavation of sand and
gravey ,

FILL /KD BACKPILL

A1l 111 and backfill within the area of the project
shell be done with suitable excavated material selected or
Gpproved for the purpose by the Enginecrs. This shall be placed
In uniforz layers not more than 12 in, thickness. Each layer
snall be thoroughly cozmpacted by running heavy construction
ejuirzent over it for at least ten passes in a manner approved
ty the Fngineers




