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1.1 J i; . . >

The purpone of th n re; .o r t i :> La ;, r( > :ent t:1e r e s u l t*> oi
a p re l i: :i:' 11 g u a t e c h n 1 < :l l int ; t i c' a t i o n cc anci :c ted at the

propa ia 1. o 1 g liin t eite ( 4 7 -- 1 1 ) in l i , e, .n, '.u., Yor
The geotechnicai n1 :ti at m 'a s condutted to (1) ci e t o r n i ne'.

*;b o the r the site is as a .?ictt : in a v a i !.' b l e published litera-
ture a nci (2) to confirm the re.ults of t h t: initial site Se-

'

lection .s t r *

1.2 .S c o :_= -
o

-

''i n e <: u n : c ' i ac' o .u' r: n ! ; +- en 1 inve;ti-*

' ''''2h I a n cie(! In Ciepth f r o ''(; a lev i il L!i .q.;t ( ,- ) L._m s

.
20 ft to 260 ft. 9 a i.1 ,1c; arc ir.atel'..- 1 : ' '

5-ft intervals u ;inc, a ; +: a ' ',: 2-in. *: lit spoon > ampler,-

,ehich also rrovides a recota om th_ u t cin d a rci p . u tl a t wn

reSiSLance.
.

Rock ,/ a s cored using ettner a 5-ft 'J . core barrel with
a solit inner linor or a 10 - f t- c a r'! barrel zith a solid
inner ba rrel. Fa c . a. < mp lc . c o n t t n u o u s l '. * . V p ro::1 r'a t e l y
20 ft at rock war -n lt d in . (6) borings and 200 ft in<<

c i, pth r ''. 0 . ' '' t-c: .n r: a e _
at, ' a t.> >

,

in ; oil cin ' the nu;ina :i r i noe was lost down the hole.

.:o l c 3 / ir' ; t i r:a t ion includem a linited'2 n a ;u + 1ei il
.

<

geolot ; ical reco :.a i s < an ze ce". t e ci on M a ,. 11 anti 12, 197h,.

t)e r e r; u l t : 0: tio a: > pr. ;< . tuu .n a rt.pc r t d, Led "e, 26,
1976 illl(! i nC l uG- ' ' ii: s t0 l.l i : r' ' ' P r t . [ul a d(li.l l O n a l

? li:',i n-i: f ole . ;; ' 'al ince as conducted siriuttane-'

ousli 'li t h the boring p rog r.n . .

Is l l :o: m . . _ ett w, - in tau "ielt<> ' re<

.~o l<lDor.!to r*/ t e '; t:> wor' }3rfD' l''(I a 1 t !1 e ..i ( ? s aO|21 es .

i' iI ' . o r i l101 ', l'> !<!CordOa J t il .1'
e allt ie -

'

.5.

.i>'< lla ;!' ! in ;t: (6) is o : >nm with one (1)i :,ob> -> >

n: 1*t .i , a :or < _ 'h1 f u t.u re : + - + n ';'- < >,

@ 4.. i
-

y
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.1 11c r i n o Ere t).. .

I- all wrin.> n > t f o r: vi', en: 'u' >. .

at Site 4-3-11. Tiv ' l o.;: i ncl u lo field di':criptions of,,

>nlit -con s' .le cu . * ' c m- 't at:on c o n e -> r n ' 'm-
,

t: t ' 1 [. :1; .}' (e>j +1(. bOL2 19 b , and+ ' ' +s >, i
.

l< I t e '! le'els All borir ';< re l ac 1 + . at 9 t a i '"'' '

'a 1 + ' . ,
_

,'
C , , < ; +- ..;y,.,

Inc. ille le ation and i'levit? '1 G lt 1 p ri tent ni on the boring
loin are approximate and .t re tonen fic:' th(' .' e ' . I:aven Quad-
r no!e 7.5-n H :e rit C% ":c > y n : r- wi t t H 19 %"

.. <

Actual elevat ons and location > 'till be provitied by United
L'n q i n e e rs & Co ;tructors Inc. at a later date. Pia. 1 sho;s

the approxi ate locations of L: borinqs and peophysica1.'

..
1i no ;, Fios. 2 and 3 .how cros> cections de r i t . 'd from th.
boring data a r.d a re l i:".i na ry e ro f i lea provideci b y h'e s to n Geo-
[ } ) ', Jical 'a; * *: r: ' ' ' ' ', 'h 1 (: 1 G u:N u r .1 'es the data r o"1. t

the b o r i n:'s D roG ra!" .'s
.

Tb 4 l'o r i r,''; were aci ''nce using a 3 0 ', -- 1 1' or a S p r ,'' a a'

anti C. icod tir111 ria. On the 'irst 1:oring attt aptea at'

,,

thu ;1 tt (B-l), tne > +-. h o d of advancinc; ti. rl:oj in s o i.1i

was to drive 4-in. casing with -i 3 0 0 - l b h a:: :r r , recording
ca.; 1 n g b l o'. s , and th'n clean cut the ca::ing b' rollor bit-

** ting. This technique was abanioned when it became obvious
that the soil was vi r' tie n n e (..q. 1000 b l o'. > for 9 in.) a n ti

.atirt. <iri tng .m1 -i a /et, t- i m e c n '. o' '

Tc ?d in soil bi roller bittingTho rt s "tet, the baring waa a d 'x iu

ah; ia of cas i ::q and then d r ivi n'; the easing 'ci thout r e c o rci-

ino casing blo .
<

a s.

Bo r i n'; B-7 wa: au"ancod to a denth of approximately 20 ft
'h e n the driviny s ho< - at lost off the .>nd of tih e casing.

,ossible, the et in" ><s nen r o t- r , , ' ,1 a> vi-toal1, i: '
1

abandcn,d, r.locateu a pi, rox i*'a t e ly 3 ft to the east, anci**

labelled B-7A.

. ,m - ,to], 5_rt jnt. "al, u:ingc,s i1 3, ,m. q:
,

,,

' '' <}ri'''n lH i 11 . 1 ",-in OI) sj) } ' t~ - !'

L 1.1 ; ' ' !1* < 'i

(I roi . in '' a 1 *t O - 1 } ) liar +2 r 30 in. Th. n u:".!)t r of ! > l e *, s re--

n a:' o l o r t- h o t hl o - G ' :, i < : r. 'n ta< ju i re - ta dr i ' t_ t o 4 r<-
-= molerquiy d to o r i '/ e t- h eruca r6 :!- The nu ser at b l o ., ">

he S t.an *a rd Pen > > t r.i t icn Re-r- .o r t edl? i:.toe 1a: ' *''

t }} <' n 100 l > l o'-I<il s L inCe ( I .' ) v<1}ue In < ? 1: ! ' J' !? '' C + -

illf'r' '?nt., t !!' 't}li >li a 'i-1 i'm . e ;. t. ? Ie :]Gi: _i t.' I ''
. s

<1t'91 'nti t !' ' ' <1 l ut F :j 'O r t' t IS tlit'. t :: ,) l 1:lt L + : r: 1' '
i .

? t ht' (! d '? :1 t l (>L i It t r. l t- [ U 'D U: 1)e r 'I })l' r i>

.a

m} q:

,

_
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nll roc. e r l. u . .so' 'e ( 2 - l e' i- i n dioneter) an(i.

roc 'a: a :v l . c at no 4 : n>> 'h''
'n' !

.
'

ai: oo r nu , the 'orin- -tr ti u .: . ' '
'

a t. o r 20 ft into
ro;;c , <u.. core aa Lak. ,' 1 5-ft core barrel zi th

,, '
<

a 1t '

.. . : i; a - 20 0: .;
*up : ',

, < . ',
, -pled. IniLial1;, tht i-Ct b.i r re i ;ith the sp1iL
inner 1:nor u> !n' e

:n i! 4 ~ l o-
,,,

1,t1, , , , , . ,
6 . / w .. 3

, ,
. , . , .t_ .- }.. .-).1._s ,4 t,'

>,
the 10-ft '. core barr.--l ,;i t h tho ;o l l a inner barrel as
used to e n.clit'> '-Mt'n' * ~~

i

..

In general, all be t i n; e'
1 j>r^' 1

~ ?ountered b<u:1 call' simi?ar,

< '"
< .

.. t in -

tail in Section 3.1. In all co ;es 6 in. to 12 in. of ten-,,

aoil overlies a ia r o'.;n ablation till. The brown t ill han thechilractorintic 11n s e r t'N ' " ' - ' ' ' # '_ C .11 .i:'< 1. .t .,a121i 2
n o n- p l:1:; t. t c soil. The b r in ' ti11 lb unde'rl a i n by aa

"
< ; r . I ',. t }} ';h i c!i 11 : > h i: n ' !: 'rt. ! :*rac-
tu! ;r. ' J t l '; a n( 'l - p l . >t . 11, 41 t M ''' h it i

o >
,

J 1. ., n t l' ! .1 1: in 'ai oul lot '_
'

2; L llt ' '

i. . > r *. cit'n : < and tl ltt 5<' >ler' n :13 i I ri c:' b
'

.

ill 1 i in. In (7 . L . a . ; t. , L- ! > 9 < 1:r: 1+ 'G ._ 1 / ( n t '. e ' '

could be
t. : . / t; : . L!.o ;uli 10 In. In tne 1 : r c'. n till.

4

In t '. ; 0 of the boringa ( H- I and D-S) a denne, S t r.1 L i f i u cl ,
c'.ly, 9i1ty fine sand / J :, ''M' ' '

it L:.'

t l. .2

I I '. ' i l1t i :11t' ant! I: ;lililcil ti o t.i it ri: o l l. rial
,

4

' ~ t'v> r!- 1i < ; a' l '. d- ,1 < l It
' '

1 utovel-e

'i l : .D a l ' ; CI' allt! JUn t llIlt f' p.t rll C l e. , of COarSO M a llti.

ide. T' |1:n I' l * ' r(? JtIslt.C 1 .r, 1 + !) 1,'32 i ll . LO l /' T TI
*s

. ,

! ,'t' 01 HC!1-:'lJ: liC Silth a nil I 1 * l l' 'ando and GOrte illyhlly
,

>

*; 1 a n t l e cilt la; i ' r. .

.2 _S u r_i : :i .l_____.__l _" - 1:s;
*

,

1 1C 5 kI[ tC}t! . lf 1 I. 's( a b ' ' k C ..$') o k (4 bk
. , + . ; '

.-. . . .. , (4 r-<
.

.
, 'a f ( k&T J ) _ L ) '. L ,

.

a r '/ O 1 1 Ili 1, !, S. IIl ''!l' ion, l' ave' It'' ''rt1 ' ' ' ' '
a ' '

il } G n r' Phe' ' YGI Ci a t ' ll
''

?.itt tr AC LO l}ll' II O l' l II t 'II S L'
i

0: tht? ri i'< .!Il(' . i ! i lll(i !5t:LL''''l' L? r f ' ' ' O f f "i i ' ' l '! i l b ''r'?

'

.

I ,( )8 6I )f E () I. I L
.

.
**
.1 l' ' ) '. I l t , u ' l t '. t r 'r, . t ;l t ?t; ''llt t 2 (111 i1'c t r)

.. ' ', ,

!)< ! r ( ',' *
'I- t 1i le '} (i 1: .>: 1 OI. J '. I!!f'

.

t.
3

' ' , . I 1('l a l .lIld h t ?t! roc . (! '( > 10 l !) C l u i t 't! !!1 ''Ctl Il 5-'
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_

,m .- c .o ;g ., % , n, ci.. 1, ic hu m, *
,

and charactorintic of an a rea u: o r ia i:. '/, .. ou'ui orain>.
A nromin4nt cir' m l i no ici f<uture, whi<h i; l uc i t. ui ,ur t h> con--

ter of the uito .uul iG ori+ l tn ! 'n a north-:outh d irect ion ,
~

r.._m 1 '1: . 7: a -1. > t' ii* * ' '" '"
-

forence in elm'ation <>n tN' si'< occurs bi' t wee n "hla u"umlinoid,,,

t.!aturo and the l ow- l ''i n ' 'e area on the ';"orn edae of the'

p rq ' , sica, ,1th th , ui el t : . 1.ature rin ng app rox ir _i te l;
'

90 ft over a distance at appro: ma + 01 'f 4000 tt. Several s t re < ur s'

~
intortmet thu ;1 te :1 '- h e i r 1-s o u t , direction contro1Jea* ' '

_
by dru'ilinoid features in the a r' a . Buttorfl; C r. :o b is tho
laruest of the thrt. ntr c ui , on the site and intersuctn tho "iti-
along tho e a t ': e : n ' r * i_ . . un: i e r, 4 < a

'
' '-- *

. ,

I nrt ton o f t hi' I t: <ati m n' t at <1 point j u ;t north of the low-
lyin; 'ar : area. T 3. . , t r. :'1 < u l '- i i # "r *1' ' mb: of'' o> ,

tho abnve '- ' c o s t r. d ra l : into Ca t f i .:h Cre<' . Both Cat.-. ' ' *
>,

fir 1 a n ti B u t t e r f l ', CrLe tt ' 11: lu' 'n I O 'i o :i co P.'' *
i,

The iu r f ic i.il ma;:p i nu of t'o' 9it<' incleled ''tiver W alo:e:
" all thre' atup' ;1tal Lt. th :o < io r' Central Railroad,,

r i c;ht-o f-wai , the t! 'l _ ''1 11 r1 W L - o f w J c, and t' h e '; t r e a:: q'

intor! ?ctinr; tho nite ''o o ti t e r o p' of 1]e d ro c k le re found on,

the n i t +' 'P ! c. 'e ;u l t s of the leirina nros;ran and geophi <;i ca l,

progran ' iciicat. t h ci t th ' b. >d ro: is re'la t iv ?l i flat and .i n
- overlain 'rith d : nil: to a uffic 'nt i '; t h that outcror.,<

would not be i scc teri .-

_ rh < oil '<!2 Live t h ro ni :o ti t tiu ' aite we'r.- 17uno to bei
.

o r' qinilar. <! ' t i led d+';ci -tion of the soil ancli ti o n:
: ,, , n F +:n.' ir p r. nt.=l in 3.p p ' n :i i x A a n': A ;c r i p t i o:0,- <

,

<>f the lo i l C o ru !4 L]'):1b i l t. t l' ' I' i EO 1 & J i ca1 tG i'r 4ite 1:'

~

I
'

er. r 'l i B. } :1 :( '"a}, four < oil t} .-G i rty
t

I' o ! !!d on t!!!! '; i i : , n[:<' i ;i di aj t;r: , L : ',1 { 4 ' ]; cint [ Cot () f, , , ,

'' o ! *n i } !i : i'!. ''1 f ' ? u ll: i il e < 1 ' 'l' I:U ri!1 il n Cl t+ 't ?)1 t . Tht? t h rf '.4 ,

- ot!!el Goi1 i ' '" ii r . il' 'ti :1 d t ' t ,1 L l l'?lo? .4

'

t

n$

3.1.1 Bro'n Ti11
-

> t 'H< ni .i t h )i l, ht- n ti11 ~ aund in a!l> ' -

bori- am! in t 1e t- : t. pit: he- ' oil wu :1 d'' 1 3 oradod
~

== .

(i e, i t it: 1 cica :n o c.' : n ; i : n ';) In the t+ t,
,

pita, 11; ' r; > l';) t. f ) [2 1n. in i j t.t 1 it : r' I o u!1d The4 i

ad

i

@
D%i

J 451 GM
_
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natorial had an inao: : (ht je: cou -) .uu*:r' c. n r a c _.' r-, ,

h non-pl leic ta slightlyintic of till. Th,' r:a te r i a l i.,

rSc l o. .' ion. "* e < oil den'2plaar c e ,- na: u ,
, .

11 ut a nerall; r a n L. i n : c 2 '" en :30 and '.0 0 . inu- 'eith '
,.

thiekness 01' the deposit ranm , Jron 10 to 20 ft.
.r

3.1. 7 G r__a_ i Till-

Direetly nelo ths > ro en t _1 li m a grai till.
The gra; till was o n l; encoun. red i t. +he 1.orinas and not

e t lat1/ely sn l-in the test ptts s u o. the tt c a t-
' '

The gra; till is 'id"15 oradod and has un uncorted
l o ' ' ,.

._,'.e *. % a L s =A L

,

-

_

-

,<
. . . ''e.,

-') < % . q e. )

counterua in the born o 'uat. n. Tne mat-cla' 1 :, on-,

plastic to slightly plastic cie; 2nding on the location. The
till is veri cie n s e anu the chan ;e f ror' the b r o'. n till to'

the gra; till could often be note <! merely b, the 'ncreased
i

o; !" de-* '
' - 'd i f '~ . t!! 'n : ' at ^ t> ,.

gree of denniti- is th 1L In 33 atte :L3 to drive a .,plit. . .
i t. t - 'ee-' ce' - ''_' i 1. l'- t.

' ' ' ' '

:cn c,-. '>
, ,

Th thickne o. t-' d> :nsit oi > < - 10 ft to 40 it 2n'

-
.

, .

the ;even (7) bo r i n('s thich pt .etrated to o e d ro c r,
.i

.

1 1.1.3 Stratified Siits :s! Fine Sands
i

' ' ' ' s o ' ' '- h e . f; t

. .' '- E '' . ''

In e ' o r .i : i- l <'.

@
co.ner anci e, ><rc; une alte, : net > 1; , '

,

Jeposit was 1ocatod be1c.- th yray t111 whIch con-
. sists of finvl> s t ra t i f i e ci (1/ll-in. to 1/d-in.-Lhick).o

1 f e r s o '' fine silta > a n cis a n ci atlts. The sorted n.iture'

1, of the depoait indicate, that it is a- wa te r-laid deposi t.
fren b to 117. Thea l utT' ; u :onit <c ci e n .m ,ith ' <n

, ' " thickness oi the deposit was 11 ft in B-3 and 10 ft in B-5.
!

3.2 Bedroc: G c 1: ;
.a

c, e a ; p r o s: u <a t. ground i:1e attet, ceprh to 1edrock'

e l ow t tca of tho b. i r< ' mrfio and d<"til of r e e '- cored'

at e ich acrin< > ;s s w. n in Table 1 'c> total footage of
..e - -

}
rock core obtained during thic i.nvestiaation was 3 2 6 . .-

t_.

| nl1 ot th' bo r i n';a chich ?re '' 'd into bedrock
' "' ; c ; i n ted gc:.. - . ,r, .i th, nr .oo n. ,

'* *'< -

,

' / ~ ' ' l ' ( '' e n , I i. 1u i c 1i n' al , I < -(! i UD Il< t E d , 11( i n -
| o: a q F . l ',, L,) 4

,

: P '~ t( 'le i1 } ' < ! r 1(le(! i :' ' O', ! l c: n; .( !''n+) I' h '' i .

.1M ,1 F (! I l l <it 'u, ! '' c | 1 ' , i ! e') <' ''h .1 r < 1 C I ( ' r i ; 'd lf '
..g

91 iy h l 1; <..I ('r ''O } o r . 1:. Il' the Gh41 [ lo' b cilOed boringh

7 e Cejit i ' ' Il i !;- ') t 1+' '1: 3r 3i} ti o f i)(!tiroCk lais .. .

f Borlnq 15 - 5 , tho .t rc ; 1 11. t < . s t a u , .t:t. : tone < c ~ , f: 1 2 : .ipp: o> .a t t -'
2 <

ea

| cJ o )7,fi.

't j j .fl f
_
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~

20 :< < o nt of the roe coro. he ratio of a rqil laceouth ,an<j n. *m m ; t e. 1: .th
*

, t- h in Borin; D-5>
. .

iu n that at al: e u t 75 i t-
'

' ! r r. the in :u r ' are e <; -
- -

'

;entia111 a11 oi the..
> <t n- 1s arqi1laceou>.

- Simu! tant , . 1; . * ' +ho ' *:c ri ;e in the euunt ar-.

_
y11laceoua ,andu+one .t?n dc 1 is an 1nerease in the

*

a rr.o u n t o' < hale in th 1:. d ro e ' : 1 a11 the <: h a 1 1 c'., he <lrc r>

la>rinon e :c e:'' Horing P-i and ,n the u; . i * 30 ft of rock in
Borino B-5, the shale geno ra l l- occurs ,m all, irroqular,

and discontinuous .n' o which m ,a r i n ' less than one per-
~

cent of the r e c '- cor! . /t ' + - " " a re.i te r than 30 ft below
*

..
*

;ti.; ; n, :h<: oc u ': r. c ~ c ':-,

. oul boda Ju, well ar in it: a ''i ! ir pods. The pt'rc.m t aae o+
tlie Ct)Ce ;h ich ('onS i b ' o _. ill li' i r. c r a f: t. : 3 +h <6 t- ! ' . il> t '

'

that at a (lep th 01 about cu t nelt the bedtock surface,
~

a p p r o:: i r'a t e l', ha l f 01 th_ core ia shale. The percentaqe"

of the shale in the in f' c -i: n" aoring'
: .->

ranges between appro: I';a te l f 1: to 75 percent..

-
l'I h ' l'a dr:t' i:. I1o r ' n c, U-0 u 'l l q '.l e i9 ila t S h;l ! (!' '

>

l ecera e 1 1t ci+ . i c. 10 f+- c+~ ' :u'.n. . ,
>

.. .

la'ers range in t h i e r:n e. from 1/8 in. to 6 in.
n; .

.

'1 h c in 'dd i na in the > anon" v and -: hale as cenerallv
,

ci tn: a . d.are ot h o r i ::o n t a a. throughout the entire>

thickness of rock that was co r e,1. However, nlight vari-
a+:c'" in 'h; . t r i 'a ~ th - 'au i nt dia :ist on a local
scale, i.e o -/o r a b ngth of p to a f e' inches along'

,,

the co r+ 1:. ti - c' o>o the <tding could increaue t'/ p i -,,

.,. cally to a dit of abour 10 den- 20;. On occasion the 'and-. r

ston.' ;ould echibit crous-hedding, tzith the bedding dips
*

a:)p roa ch i nq 45 deurm:"

.

L' I t h +ho . T +_ l o r at H o r i n<| H-6, e n s e '1 t i a l l i all of>

th' roc 'aich .n, e n :oun tereu ."o r o t~ h a n 1 or 2 ft bele
L.' in 'd roc q u r f ici, 'a :> fre '1 id unwe a t h+ r+ 'd . The wea t ho r-
. n? h t ;rt <12 ot..:e' 0: i ht u ed ro c 's,

iur I .lce cone'qtud pri: arily of rust ataining <1long joint'

Irfaco ,li th little or no tle m .:Oniti.on of tho intact rock,

In Po r i n'' B-6, the roi cori' co n t a i ne<! co n s i d e r a b l': ' :o ri i
_,

'
t! t) : 11. '. l . < 1 <5L t :s an'! l' 01 L.'''

+
'

i f ' l :'. f i illr ' : , 11: t }le 'llit l t) 1' i'r' 0: Il ib i t e ?d Polle rsi te t-()(? . , is

* : Ce ' 61 Clle r Ilt j .' '
,

.

,

In . n o r. i l , th, d roo i: i n t- ie t cith in:requent joint--,

in,, .'tch t, ult 4: il1- in !!' <:r. ata'r t: . u 0
'

',
-

porcent. Joint ., p a c; i n - gen.r,11 rarje irom a fraction at
-

,

4

/

4J N't) -

*
e

I
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l t:' 3 Jn('''+' ;) (): i ;*i ,ln. . l l :' c ' t l ', l'.
' ' > .it't'

'li th L; 1?+ 1. l i . D'' n 17 ' ilS u <i l l '. O CCu r r U(1
+ *

i>

In <t UCI L it' * ' ' ' ' ' l' :1i .
i

illsi l' odi Or at anti lO 1: t ? d T> . ' ' . I tl i :: t: tre no tihi li'"'
><

t!1e 1 i1: . 2. - .i1 C:.
"' "

'I' }O !. H [d i ' n ti i :- [s .'

"t C ,i un i *!. 'I . it ?. l t h e r t nlts ' , , i t- Elb
'

' '' t. : n "n',.

MOL a l'c <1}' O ; ll? } ' 'J O t t'll i +I' 'T- l? r 3 ' lh 5 lO r(' t! TO-'
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