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Geological Investis ations 
of 

Soils and the Bedrock Surface 
Unit 2 Containment Site 

Sezbrool: Station 
Seabrook, New Hampshire 

Dxring August and early September, 1974, four trenches 200' 
in length were excavated to bedrock on an "xIi configuration across 
the area of the Unit 2 containment site at the Seabrook Station, New 
Hampshire. 

The bedrock in the floor of these trenches is gneissoid quartz 
diorite of the n'ewburyport pluton, which is commonly fractured at 
less than 3' intervals in this area by an intersecting pattern of high- 
angle and low-angle joints. The most prominent and continuous joint 
se; within the containment area appears to be one which strikes K80- 
~ O E ,  dips steeply to the north, and is characterized by smooth chlorite- 
coated joint surfaces. 

Unconsolidated overburden in the containrnent area ranges to a 
maximum of abmt  16' in thickness, and is characterized by a basal 
deposit of sand-silt-cobble till locally overlain by a blanket of medium - 
fine outwash sand. Glacial-marine clay lies between the till and out- 
wash to the east of the containment. Where covered by outwash sand, 
the upper surface of the till is beveled to a gently undulating, sub- 
planar erosion surface upon which rest isolated eratic boulders ranging 
to 3' in diameter. 

No evidence of Recent fault displacement was observed on the 
bedrock surface in the Unit 2 trenches. The sub-planar till/outwash 
contact horizon, which occurs in three of the four trenches, shows no 
evidence in these areas of static or dynamic deformation. 

1. Purpose of Investigations 

Bedrock at the site of the proposed Unit 2 containment is largely 
obscured by glacial till, glacial-marine clay and outwash sand. Bar- 
ing ~ 2 - 1 ,  drilled in December 1972 to a depth of 159.2' on the vertical 
centerline of Unit 2, encountered thin zones of structural weakness in 
the diorite bedrock at intervals between elevations -75' and -110'. 



These zones are characterized by snoo th chlorite-rich su r f5cc.s or. 
high- angle joints , and b> closely-jointed zones in chlorite-rich POT- 

tions of the bedrock. High-angle joints in Eoring E2- 1 dip from 60" 
to 8s0, and most commonly dip 65-70' 

Trenching investigations over the Unit 2 site were ccndilcted in 
Aucjus t - S e p t e ~ S e r  1974 for precautionary purposes, to ascertain the 
s;ruc;ure of the ~ i a c i c l  deposits in the urea and to examine the nature 
of jointing in the underlying bedrock surface. 

2. 3 oring s Investigations Subsequent to Boring E 2 - 1 

During April 1974. Eoring ~ 2 - 5  was drilled to a depth of 97.8' 
at a iocatior. 33' N135 (True) of the centerline of Un-it 2 (see Appen- 
dix I for boring log) . This boring encountered jcints with minor 
chlorite coatings a: various elevations, with a zone of smooth chlorite- 
coated joints betseen -64 to -79' elevations. These joints dip 550 to 
7S0, and frequently show pyrite crystal growths over the chlorite 
surfaces. 

During b..kl?-J'unc? 1974, four inclined borings, E2-15, EZ-16, 
~ 2 - 1 7  and E2- 18, were put down around the periphery of the Unit 2 
containment site to develop information relative to engineering of the 
containment excavation . Logs and orientation data for these borings 
are presented in a July 31. 1974 report prepared by Geoiechnica: 
Engineers, Inc., Winchester, Massachusetts (see kpaendix II) . 

Borings E2-15 and E2-16, along the west and south edges of 
the containment, respectively. encountered very few chlorite-coated 
joints. A polished joint at 82' depth in E2-15 appears likely to re- 
present the projection to depth of a prominent chlorite-coated high- 
angle joint which is observed on the bedrock surface to trend east- 
west through the centerline of Unit 2. There are no anomalously 
polished joints in Boring E2-16. 

Boring E2-17, drilled northerly across the east edge of the con- 
tainment site, encountered polished chlorite-coated joints intermittently 
at  depths of 62-67', 82'.  87'. 98-103'. 137' and 152-156'. Some of 
these joints appear to correlate with the prominent east-west joint 
which trends through the centerline of Unit 2. This prominent joint 
appears to split into a number of high-angle branches as it passes 
east into the zone of influence of Boring EZ-17. 



Boris5 C2- !a encountered nuncrous  individual joints which 
have rninor chlori:? coatings. Xo anomalously polished or chloritc- 
rich joints \yere found, h ~ i v c v e r ,  in the 168'  inciined depth drilled. 

\$'he3 e>:aainer? in cazjs;lctior, 14:itb joint mapping of the bed- 
rock  s u r f a c e  (Figl~re  2 ) ,  Bor ings  E2-15, E2-16, E2-17 a n d  E2-18 
do not indicate the presence of a through-going fault structure in 
the area of Unit 2. These borings do appear, no:vzver, to sugpes; 
that the most prominent or c ~ ~ i i n u o u s  high-angie chlorite-coated 
joint system in the contain~arnt  area trends approxinniely east-west 
(True) through the central part of the cqntainr~ent, and dips 70-80° 
to the north. 

3. Trench Excavations 

During August 1974, four trenches were excavated with a back- 
hoe to bedrock across the 'Unit 2 site, to form an "r," whose legs are 
each a?proxinately 203' long and intersect at right angles at the 
vertical centerline of the Unit. The legs trend approximately True 
North, E ~ s t  , Sot::; and l':esi (see Figure 1) . 

Ground surface e l e v a ~ o n s  in the area of th2 trenches range from 
about +lo: to +20' . The elevation of the bedrock surface in the floor 
of the trenches ranges from about -3' at Station 1+80 in the East trench-, 
to +14' at Station 1+85 in the South trench. Profiles of the bedrock sur- 
face along the centerlines of the trenches, as  surveyed by Public Service 
Company 'of New Ea~ ,psh i re  personnel, are shown on Figures 1 and 3. 

4. Eedrock Exposed in the Trenches 

Figure 2 shows by half-tone shading the areas of bedrock mapped 
by J .  R. Rand in the several trenches. Although the trenches were 
eicavated to bedrock, throughout, the bedrock in the low elevation areas 
was too obscured by water and mud to permit the observation of joints 
or other pertinent st ruciui-a1 features. Although much of the bedrock 
surface is rough and irregular due to glacial plucking or breaking by 
the backhoe, wide areas of the bedrock are locally smooth and show 
glacial striations. 

Throughout the area exposed by the trenches the bedrock con- 
sists predominantly of gneissoid, sometimes quartzitic, quartz diorite 
which ranges in grain size from fine- to medium-grained. Ccarse 



horn5jcndc cjiori;e oc.curs locally in the  VY'esi z.nd South trenches . 
Gnci:;said banding cornxrnly strikes abovt F?Ec?! and dips  w r y  steeply 
to the r;o!-th. I<o diabac.2 dikes wcrc obscr\rcc! in  thc ! I - c ~ c P ~ L ~ s  or irr 
the s s i - c r d  bgrji:ys the  5 1 - ~ 2 .  The bfc!:-o~k is c;:ai?cn!y fiei.sh cnd 
t , ~ ~ ~ - d  iil ihz c~i. : ;- i : i~;-~:  arca, vilit'r. v;c-zthe~ing effecis 1ix;i:cd to s u r -  
face s t ~ i n i n g  03 j ~ i i l t ~ .  

NO evidence of offset of the 'bedrock surface or the overlying 
glacial sediments was ~Ssei-ved in the .trenchzs. Kelcier! breccia fab- 
ric, y:hich i s  s.zzn locally in drill core both in the Unit 2 area and 
cise~;;h.zre throughout the site area,  Can be SC?il C X D ~ S ? ~  on a smooth  
g]acial!y-scoiirid bed roc:: surface e i ~ . ~ r 0 x i n ~ l e l y  5' '10 tile S O U ; ' ~ W ~ S ~  0 f 
Boring ~ 2 - 1  i n ihe t r e i ~ c ! ~  excavation. This breccia is 1-2" wide, 
strikes approxizately eh~t-~;?est, dips steeply, is annealed an2 compact, 
and s i ~ o w s  no offset of the glaciated bedrock surface. 

B. Jointing 

As shov:n on Figure 2, jointing in the bedrock is closely spaced 
thrs;$i:gut th? Unit  2 containment area, occorrir ,~ a: ".r:.s-yvels which 
rsreljr ~?r.csed 5' and c o ~ r o : i l y  occurring at less than 3 '  intervals, 

t!igh-angle joints (greater than 503 dips) occur in three prominent 
orientations: 

Strike N65-70\/$ Dip 65-8CX 
Strike NOS-20W Dip 65-85W 
Strike 1280-90E Dip 65-9ON 

At the centerline of Unit 2, the most continuous @int trend is 
KBC-93E with steep 6 q s  to t ' s e  north. Th 
----r I - -#---- .. ,. is set ---.- is seen C T ~ X O ~ ~ V  to 
have chlorite-coated surfa~e-s~ 7 h e 7 6 5 - 7 C y v 7  --I ... -C----.~ oints ..-- .-- a p p w  to  converse 
and ' z ' i n a t e  against theTT.'80-90F s e t , v:hile the X35-2ON' joints are 
--.-_I- 

- -.-. -- 
characteristic&y shprt and discontinuous_+. Slickenside striations which -. 7 

--. . , - -  * - .----.---- -- 
occur on many of  the joints exhibit widely di ivergcni directions of move 

Low-angle joints (less than 50' clips) appear to be somewhat more 
comnon than high-angle joints, and occur ~encrall:.). in thrce prominent 
orientations: 

Strike N25-40E D@ 35-30° N1T a n d  S E  
Strike Id 25-30\V Dip 35-40' NE and S\'iT 
Strike K80-90E Dip 35-4 j0 North 



L0t.r-angle joint surfbces are c 0 ~ n o n l y  P 1 a n a r , and occbsionally 
show slicken side striations, with no consistent striation orientation 
from joint to joint. 

From ~ 5 o u t  Sr25on l + l 5  to  1+50 in the East trench, the  bedrock 
is subject to closely-spaced jointing, and the upscr 1-3' of the bed- 
rock was sufficiently fractured to prrmi:  excavation by t'ne backhoe. 
Joints in this area src ch l~r i te -coated and smooth, and show some 
polishing on conchoidal surfaces. Thin gray clay fillings occur lo- 
cally in discontinuous patches between some joints. Slick ens ides show 
no preferred orientation, and no strike direction could be determined 
for this zone. 

5 .  Unconsolidated Glacial Deposits 

As shown on trench profiles on Figure 3, brown sand-silt- 
cobble till directly overlies the bedrock surface throughout the area 
exposed by the four trenches. Till .rises to ground surface through- 
out the length of the South trench, and rises locally to ground sur- 
face in the North trench and in the area of the Unit 2 centerline. 
1,'Jherz the till does not rise to ground surface in the trenches, the 
upper surface of the till is a gently undulating, sub-planar erosion 
surface on which T/:iis Lipcsi:ed a layer of medium-fine outivash sand. 
At the east end of the East trench, a sequence of interbedded, ever,ly- 
layered marine clays and sands lies between the till and the  over- 
lying outwash sand iayer. At scattered intervals in the West, North 
and East trenches, isolated boulders ranging to 3' in diameter lie 
enclosed in outv~ash sand and rest on the upper surface of the till. 

Subsequent to backhoe excavation of the trenches, the contact 
horizon between the till and overlying outwash sand was exposed and 
cleaned by hand throughout the length of its exposure in the West, 
North and East trenches. The contact was inspected and photographed 
by J. R .  Rand throughout its exposed length in these trenches, and 
its elevation determined by transit leveling along both walls of each of 
these trenches. The extent of the outwash sand deposits in the trench 
walls and the elevations of the till/outwash contact from place to place 
are shown on Figure 2. 

No features lvere observed along this till/ou;wash contact in any 
of the trenches to suggest either static or dynamic deformation sub- 
sequent to deposition of the sand on the beveled till surface. Through- 
out the zone of close and slippery bedrock jointing between Stations 1+15 
and It50 in the East trench, the overlying til l /autv~ash contact horizon 
is sub-planar and continuous. 



Glaci z! mato rials overlying the bedrock surface throughout the 
South trcrich are limited to unsorted, non-layered sand-silt-cobble 
till. These materials locally show a crude stratification, and nowhere 
exhibit structures suggestive of p ost-depositional deformation. 

Examination of the overburden, bedrock surface and bedrock 
joints in the Unit 2 trench excavations has revealed several distinc- 
tive features v:hich are indicative of the tectonic stability of the bed- 
rock at the site: 

A. Intermittent crudely -st ratified horizons in the glacial till 
are not displaced over joints in the underlying bedrock. 

B. The undulating, sub-planar erosion surface at the top of 
the till is through-going and not subject to structural offsets or other 
deformations suggestive of faulting, 

C. Local exposures of glacially-scoured bedrock surfaces are 
smooth across joints in the bedrock. 

D . Slickenside striations on closely-spaced bedrock joints ex- 
hibit widely divergent orientations, with no preferred attitude or 
orientation. 

John R. Rand 
Consulting Geologist 
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