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(TRODUCT 10N

Location of Study Area
The auger-drilling program described herein was conducted along Lake
Cavanaugh Road in Skagit County, Washington. The drill site, located
about 13-1/2 miles southeast of the Skagit Site, is in the southeast
one-quarter of Section 17, T33N, R6E, about 2 miles west of Lake

Cavanaugh, as shown on Figure 1.

1.2 Purpose of the Present Study

Field mapping by the US Geological Survey noted deformation within

glacial deposits in the area described above. This deformation is

near the southeast projection of a lineation, visible on 1:62500 side-
looking airborne radar imagery, in a portion of Gilligan Creek. Because
Or. John Whetten has postulated a fault in Gilligan Creek, the U.S.
Geological Survey drilled six auger holes adjacent to these disturbed
glacial deposits. As a result of this drilling, the USGS interpreted

a 20-ft vertical offset of a till horizon below the exposure in question
(Maynard, oral comunication, 1978). The USGS reported these deformations

to the geology staff of the Nuclear Regulatory Commission, together

with several possible origins for them, one of which is tectonic fauiting;

other possible causes suggested by the USGS to the NRC included ice
contact, sediment loading or gravity slumping (Pess1, oral communication,
1978). No question was directed to the Applicant by the NRC as a result

of the USGS information; however a series of newspaper articles and

television news reports, based on press releases at about the same




time the NRC was notified, implied that active faulting could be considered

the most likely cause of the deformation in the glacial deposits. Therefore,
this possibility was further investigated by Bechtel.

The purpose of the auger drilling program conducted by Bechtel was to
obtain direct evidence regarding the configuration of marker horizons

at depth across the observed deformation, specifically, the continuity
or lack thereof, of the till surface reported by the USGS. The drilling
was done with a large, heavy auger rig, and hcles spaced closer than

those drilled by the USGS.

1.3 Previous Investigations

The deformation in the exposures of glacial deposits noted by the USGS
had been previously mapped during Bechtel field studies. At and near
the locality studied, deformation features occur in both lacustrine

clays and silts, and in silts, sands and gravels of deltaic and out-
wash deposits which overlie the lacustrine strata. These features
include variously oriented but predominantly northeast striking fractures
with and without offset in all the units, and synform and antiform
warping in the lacustrine beds. Previous examination had concluded

that the deformation observed in the glacial deposits had probably
resulted from a combination of gravity slumpiﬁg and response of
saturated sediments to loading. ( If the lacustrine sediments were
deposited on stagnating ice, subsequent melting of the ice would also
cause slumping in the overlying materials.) Similar deformation in
glacial deposits are not unusual and are due solely to glacial processes,

or to later slumping or sliding.



1.4 Scope of Present Study

The current program consisted of: 1) an examination of available ex-
posures of glacial deposits in the immediate area, and 2) twenty-six

8-in. hollow-stem auger holes. Split spoon samples were taken periodically
during drilling. Remote sensing imagery for this project was also

reviewed for the study area. The auger drilling required seven days.

1.5 Conclusions

The principal conclusions of the Lake Cavanaugh Road study are that:
1) within the interval investigated, a hard till occurs at a depth
of approximately 40 ft below local road surface; and 2) there

is no evidence from the auger holes that the till surface is offset;
on the contrary, the surface of the till is remarkably uniform over

the interval examined.



2.0 DISCUSSION

2.1 Description of local surface geology

Bedrock 1s exposed in the fmmediate area of this study. The closest
bedrock outcrops are exposures of greenstone metavolcanics about three-

quarters of a mile north and south of Lake Cavanaugh Road.

Several glacial stratigraphic units are exposed along Lake Cavanaugh

Road and in nearby Pilchuck Creek. The lowermost unit topographically,
and stratigraphically, js a gray, very hard, pebble-cobble till which

is exposed locally in Pilchuck Creek and nearby drainages. This till

is interpreted to correlate with the lowermost unit encountered in the
auger holes. Easterbrook (personal communication, 1972) observes that this
lowermost till "appears to represent Vashon til11." Another gil] is
exposed along Lake Cavanaugh Road, and forms a low, rouggiy north-south
aligned ridge. The apparent configuration of this deposit suggests that

it is a2 remnant of a moraine. !

Road cuts, several hundred feet in length along Lake Cavanaugh Road,
expose an interval of blue-gray, thinly-bed&kd (though locally massively
bedded) very fine sands, silts and clays. These materials are lake-

bed deposits of probable Vashon recessfonal age. The strata vary from
clean sand and silt to highly plastic clay. Irregularly shaped pods

of very fine-grained sand occasionally occur within the unit. The
lacustrine deposits apparently occur only to the east of the till-

ridge described above. This suggests that the ridge represents, at least
in part, the dam which caused the lake wherein the fine sediments



were deposited. Because the lake deposits occur to slightly higher
elevations than the crest of the ridge along Lake Cavanaugh Road,
the ice mass apparently constituted the bulk of the dam; the till ridge

is probably on ice-marginal feature.

Overlying the lacustrine strata along Lake Cavanaugh Road are outwash
sediments. They include silt, very fine to medium-grained sand and minor

pea-gravel. Locally, graded bedding is discernable.

The uppermost unit in the section at this locality is not exposed in the
Lake Cavanaugh Road cut but it is exposed in a pit on a side-road several .
hundred feet to the north-northeast. This uppermost unit consists of

sand and gravel exposed in topset and foreset deltaic beds.

No deformation structures, such as simple fracturing, were observed

in any of the till exposures around the drill site. Several features do
occur in the overlying stratigraphic units, and are especially well-
exposed in a relatively high roadcut on Lake Cavanaugh Road. In this
roadcut, the blue-gray lacustrine deposits comprise the most distinctive
stratigraphic member. The most notable structural feature here occurs
within this unit and consists of a relatively abrupt, synformal warping
of the strata within an otherwise horizontal-interval. The axis of

this downwarp is aligned approximately north-south. Fluting and flame-
structures (plumes of sediments squeezed into the overlying layer) occur

within bedding, particularly well exposed in the east limb of the warp,



but these features are interpreted as soft-sediment deformation due

to flowage and sediment loading cﬁd are not related to subsequent
deformation of the section. Five prominent fractures occur on the west
1imb of the downwarp. These fractures average in strike about N70°E;
most dip steeply to the south. Normal offset on these fractures ranges
from 1/2 ft. to 4 ft.; cummulative dicplacement on these five fractures
is about 9 ft. The strike of the lineation coincident with bortions

of Gilligan Creek is approximately N25°W; thus the prominent fractures
are essentially perpendicular in strike to the projection of this lineation.
Less prominent fractures of various orifentation occur elsewhere in the
lake beds along the road cut. Weakly dgveloped anticlines are evident
in the lake sediments at two localities on either side of Lake
Cavanaugh Road adjacent to the drill site.

The sand and silt beds overlying the lacustrine sequence contain random
fractures with up to about 18 in. maximum normal offset. This fracturing
appears to be concentrated over the downslumping in the underlying silt

and clay beds but does not extend into them.

-

Minor fracturing also occurs in the foreset beds of the deltaic deposits
at the top of the local section. Normal offsets along NSO°E fractures
dip generally southward, similar to but not parallel to the dip of the

foreset beds.

2.2 Auger Drilling Program

The auger drilling program along Lake Cavanaugh Road consisted of 26
auger holes. The holes were located along the north side of the road
fmmediately adjacent to the large rpadcut wherein the deformation

.



described previously is exposed. Twenty holes were drilled at 10-foot
spacing. They span the disturbed interval, and all but the easternmost
one of the six USGS drill holes. An additional five-holes were augered
at 40-foot intervals east of the first group. One hole was drilled

120 ft west of the close-spaced series. The distance between the
easternmost and westernmost auger holes 1s 510 ft. The layout for all

twenty six auger holes relative to the roadcut is shown on Figure 2.

Drilling was performed using a mobile (8-75) hydraulic drill rig and
3-3/8 in. ID hollow-stem auger rods which cut an 8 in. diameter hole.
A1l holes were drilled to the till surface. Interception of the tin
surface was determined during drilling by extreme rig noise (chatter)

and substantial jumping of the rig on its stabilizer stands. The till is
very dense and is therefore difficult to drill. Maximum penetration

into the till was 6-1/2 ft. _A geologist observed the drilling operation

full time to observe cuttings and drill action as well as log the samples.

2.3 Results of Drillirg

Drilling generally defined an irregular wedge-shaped lens of coarse sediments
1 ft. to 9 ft. thick at a depth of about 20 ft. in the close-spaced holes,
LCAG 7 through LCAG 20. Materials in this wedge included silty sand with
significant amounts of gravel, cobbles and occasional small boulders;

minor amounts of clay, occurring as interstitial matrix and as blebs in

the unsorted material, are also present. The coarse sediment wedge thickens

notably in an easterly direction reaching maximum thickness around LCAG 19.



See Figure 2. Drilling through these coarse materials was charac-
terized by rig noise and jumping similar to that encountered while
penetrating the till horizon at 40 ft., but drilling through the
upper zone was often more difficult due to the presence of green-
stone and argillite boulders. The composition, generally unsorted
condition and presence of interstitial clays suggest this zone
might well be a ti11 horizon. However, the variable cohesiveness,
variable amount of matrix clay, locally saturated nature of the
material, and lack of lateral extent also suggest the zone could
be a reworked till or local ablation product such as an ice float
deposit. Dr. Ezsterbrook considers this zone to be a second or
upper till, possibly correlative to the till in the moraine ridge
west of the drill site. He notes that the upper surface of this
layer is parallel to the lower till surface, is not offset vertical-
ly beneath the Lake Cavanaugp Road cut and is not involved in the

synclinal deformation (personal communication, 1978).

Minor gravels occur throughout the column above the till but are
more prevalent in the western half of the section. Silty clays
encourtered were generally restricted to the upper column above
the ccarse wedge with silty sands and sands predominant in the
Tower column. A clean sand was found to overlie the till in most

holes, with small gravel at the contact.

The lowest stratigraphic unit throughout the explored interval
along Lake Cavanaugh Road is a hard till which was encountered



in all of the auger holes at depths of 37 to 45 feet (the variation

{s due mostly to differences in elevation of ground surface at the

auger holes).

Sampling indicated the till is a blue-grey, dense diamicton (poorly
sorted or non-sorted terrigenous sediment with a wide range of particle
sizes) composed of coar:e sands, gravels and cobbles in a clayey matrix.
Coarse fraction constitutents include sandstone, greenstone, argil-
lite, coal, phyllite and greenschist. The closely-spaced auger holes
demonstrated that the till surface under the deformed sediments in

the road cut is unusually uniform considering that the surfaces of

till layers are often quite irregular. it was concluded that there

is no evidence from the auger holes that the till layer is offset.
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j {10 | 894’

MELE RAMMES WRIGmT T AL

af

}cnn-o LEFT I mOLE DA LENETH

L SeED Y

Jorge Martinez

%

&l tle o WATER
HEAHHER A g o g
:g: §‘§|E ::' ;E[ T ]’ W eevarion E ; ; BEACRIFTION AND CLASSIFICATION :::::':::v::
HHIEHEHHHEE T R Saniime. 8ve.
HHHHER U :
H .
¥/7440-2.5' Roadbed: brown, sand, |["H"=3-3/8"
s5118]18 6-6-14 5111  gravel & small cobbles. hollow stem
" ‘ :ﬂ auger drilling
Ll - 2.5-4" Silty Clay: blue-gray,|an 8" dry holel
22118118 &b1 104 A medium %_—'lensny. with thin
[ 14 interbedded silty sand Small gravel
H e 418 lenses. zones below
éSTLLi&EL | 1534 23' - slight
e 1 4-6.5' Silty Sand: blue-gray, |chatter w/
K ',,l | 11 medium density, with thin |minor jumping
55 1816 16-10- i 2034 lenses of silty clay. on stands.
| | ' “‘n
[Hl | 11,116.5-11.5' Silty Clay: blue- (Till @ 44' -
S918118 11-11-05 - IM=k  gray, medium density, with |hard compact
| & | . . thin silty sand lenses. unit - rig
Te 18118 21 4 chatter loud
e | . .5-31.5' Silty Sand: blue- |with jumping
L | gray, well to moderately on stands
LI - sorted, loose to medium considerable.
LSSletIS g-12- 115 density, contains thinly
" interbedded lenses of silty
clay.
STTETEBTZ=]4 .
.5-36' Sand: gray, well-
| A sorted, medium density.
SS[18.181540- B4 |
1 36-38.5' Silty Sand: blue-gray
;g v 18I 0_33'40 moderateTy sorted, medium '

density.

38.5-44' Sand: gray, well-
sorted, medium density.

44-49.5' Till:
diamicton,

blue-gray
dense.

- Bottom of Hole @ 49.5' -

WO & SFLIT SFOON. BT & SNELEY TueR,
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LAKE CAVANAUGH ROAD

l LCAG 6

Hacr i




(GEOLOGIC DRILL L

rRQINcY

08 o

SnERY mo

~
“oLE mO

Skagit Nuclear Power Project | 10363 |1 * 1 | LCAG 7
A 0AD T33N_ R6 . E. p
,_"_':“_K_E__Cél/ﬁffég.gﬂ oRou.ea 33 P.‘“E....S‘E.c..]l‘ S -Eu .!.1.5...........",) '.0; r) TOTALBESY.
10/20/7810/20/78 Pacifi. Testing Labs 3-3/8" Auger 8" 49.5'
CORE SRcoveny (v n) CONE BORES A EY @\ TOP OF CARING "OuUND B PEFTR/EL SROUND WATER BEPTH/ EL. YOP OF ROCHw
| |10 894"
140 LBS/SPT IL 0 Jorge Martinez
esl31E (31805 3. omesome
HEHHER -0 " v Y
i i;iilg: R F L L { :
Hl 5"1]7_ 0-2' Roadbed: brown, sand, "H'=3-3/8"
>> 18 1167-9-] 5 ;V A gravels & cobbles. hollow stem
’ 1/ p e a 1 auger dri}ling
y -3.5'" Silty Sand: blue-gray(8" dry hole.
rSS 10118 18- 101/§ well-sorted, medium density:
. L;ﬁ.':' | Y/ 13508 sttty clay: b :m;ll T
. J .5-19' 2 ay: ue- 5' - rig
5311 JILI-200 15-‘-/4 gray, TFEE%-—m%diun jumped on
H | ' { I :,/ density, interbedded with |[stand w/very
: ﬂ"ﬂ' 4 very thin silty sand Toud chatter.
>3 18¢T81 — 1 | 20 37 »I!-q lenses.
H ] ‘ ‘ f 11:‘ 19%.23 ] ¢ . Gravel @ 38.5'
. - | BCER '-23' Silty Sand: blue-grayy rig made
(29110 110 =g | | 25 jﬁ’?&' very fine, well-sorted, loud chatter,
. ] . | R A slightly plastic, medium Isome jumping
1| " N, densit on stand.
S TETEEE9] | o 1311 ’
4% 123'-25.5"' Silty Sand: blue- [Ti11 @ 43' -
”l l T4 gray, poorly sorted with |compact,rig
55118 18 6-9-10 35 1k scattered gravel and jumped sub-
' HX cobble horizons in a silty|stantially,
H 1 . clayey matrix. very loud
- 418:[ 10-11 g0 ™*¥H 25.5'-31.5' Sand: gray, verychatter.
’ ] yole nl}-sortea. 'loose]to
| ¥ | e medium, with thin lenses
%?ﬁm 5" 45 of silty sand
|
Hy | | 31.5'-36.5' Silty Sand:
SS[TETE B0-35435 50 blue-gray, ﬁeratﬂy
sorted, medium density,
contains thin lenses of
cand and small gravel.
36.5-43' Sand: gray,
1 moderately sorted, medium
density.
43-49.5' Till: blue-gray
diamicton, very dense.
{ - Bottom of Hole @ 49.5' -
o wanmen. o svenen. @+ ovmen LAKE CAVANAUGH ROAD Iu;as 7
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GEOLOG'C DR"-L loe Skagit Nuclear Power Project | JQ} 11 * 1 ILCAG 8 |
LAKE_CAVANAUGH ROAD T3IN___R6E__ SEC.17 _S.E, 1/4 90°
sRoun Teowriavee "Lew Bl WARE AND WODEL moLE sire ]ovooouoo--hj wocw (wr) STALBEPTR
0/20/7810/20/7¢ Pacific Testing Labs| 3-3/8" Auger | 8" | 49.5'
CORE RRACOvERY PPy N leone sOREs e ay W TOrOF CaNInE MROUND L 1.!’7-'.5 BROUND WATER ioErTH /By YOr OF mOCn
10 895' |
140 LBS/SPT 0 Jorge Martinez
v !]7;‘: = WATER |
:E ::!E(: ! !: ’-'...:7“... ! " woTES On:
e |= glz\:' .. o! N BLEVATION ! DESCRIPTION AND CLANMITICATION ::::: :'.::::'
HHHEE P !-:T;,f' bR gk
2ielgi¥l R R E D : A ’
MG R -
H g 0-2.5' Roadbed: b;'own. sand & ["H"« 3-3/8"
' NI ¥ gravel with cobbles. hollow
2211518 3-19-18 5 stem auger
H . 2.5'-5.5" Silty Sand: blue- |drilling 8"
SST 573 1 gray, well sorted, medium |dry hole.
1&}@.12_14 10 5 density.
- | 3 : Large1cobbles
BT 4-5-5] | g 5.5'-16.5' Silty Clav: blue-|& small boulder
I ‘ 1 154 gray, medium to loose @ 19' - rig
Wl «4 | density with interbedded  |lifted off
Ve Z16-22 . silty sands (very thin) Stands,
20V and sandy silts. extreme jumping
H 0 ] and chatter.
3 ‘ 6.5°-19.0' Silty Sand: blue+
$S118 -]7= 211Ly sand
22118 18 @-17-37 | 254...7  gray, well-sorted, medium |Gravel @
nl | | SOl density. 30' - rig
i B N 30 <Aek ‘19 .0'-24' Silty Sand: blue- [chatter - not
H , gray, moderately sorted extreme,
ey T ’ ar with scattered gravels and
- . ‘ 354 -:M  cobbles, coarse sandy ‘IFine sand over
H l I gravel base, minor clay. till @ 43’
‘ a0 4ewh24'-29.5' Sand: gray, contact.
H I e moderately sorted, medium TN e 4
NSTET » to dense, thin, silty, cla '
18 £425-[26 45 @ base. v d rig jum%ed subt
' ; ; : ially w/
Wl | 29.5'-32.5' Silty Sand: bluefscog i Y
S TTE B T2 oo B3 gray, welt-sorted witn |1oud chatter.
3 gravel and coarse sand
b lenses, medium to dense.
- 32.543"' Sand: gray,
. moderately sorted, medium
E densfty, gravel horizon
- @ 40'-4)"
. 43-49.5' T1.1. blue-gray,
1 diamicton, medium dense.
g - Bottom of Hole @ 49.5' -
B8 5 BELIT SROON. BT - BmELEY Yuasw; |WTE .
. ne i » e mve | ® . eTnan LAKE CAVAMUGH ROAD LCAG 8
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(GEOLOGIC DRILL LO6 | scogit nuctear Power Project 10363 |11 licags
LAKE CAVANAUGH ROAD T33N_R6E  SEC. 17 90°
areun ic”ouuo r-.uo- Bl MARE AND mOBNL TwoLs sian oveanasunsenpr) mocs (#7) .'nsoc'n-
10/20/78 10/20/78 | Pacific Testing Lab§ 3-3/8" Auger 8" 44.5
ILORE RAcOvEnY "l\l CORE BORES S s -« TOroF cavine P..U“ LY BEPTH/BL SREUNE WATER PYR /L. TOF OF BoCH
10 895' r
140 LBS/SPT 0 Jorge Martinez
s 0digcts & | wATER
!: g: s Po|s,| emessume ! wovTEs oW
:: E ‘ ‘."5 ‘ :er_ ""' ll.l'l'l.. E ; BRICHIFTION AND CLARMITICATION ::::: :..::::'.
HEHHHE TR i ] S
g =
H ; 0-2.5 Roadbed: brown, sand, |"H"e3-3/8"
| Lzl gravel & cobbles. hollow stem
S J&IIB 12-14-18 s T5% auger drilling
A€ | 2.5-4' Silty Clay: blue-gray, |8" dry hole.
Hl e b rounded, medium density.
531818 3-4-6 10 3
H I j'.‘ !4-6.5' Silty Sand: blue-gray,|Gravel @ 20'
S 18118 2-4-7, 5 15 31 very fine, well-sorted, & 24' rig
i | I I 444 loose to medium, thin i‘]umped with
10— 1 ] lenses of silty clay. oud chatter,
SSDB |18 5-9-1¢ : 20 ] y v some cobbles
W—y 1 | At 6.5-9' Sand: gray, Ne”-sorted'encountered.
5§18 18 5.9.1p | 2% oy TiN @ 42.5' -
wl || | 9-11.5' 2 SiltyClay: blue-gray, |rig jumped
l ' 1 16.5-20') Toose, interbedded, |substantially
6S /18 18 3-6-8/ ; 30 with fine silty sand lenses/with very louq
| | | : , chatter.
H ‘ 11.5-16.5"' Silty Sand: blue-
12 18 N.5-6 gray, well-sorted, medium
T ' 35 density, with thin lenses °
H : | of silty clay.
5118 18 8-6] | 14 20-24.5' Silty Sand: blue-gray
- . ro ; pooriy sorted, medium
L ' density, medium gravels
=918 18 312-2 5 mth co?bIes and silty
! P clayey lenses.
' 24.5-26.5' Silty Sand: blue-
gray, well-sorted, loose, o
with thin lenses of silty
clay.
26. 5-42 5' Sand: gray, well-
' sorted, 1oose with thin
silty c'lay lenses.
42.5-44.5"' Till: blue-gray
diamicton, medium density.
-Bottom of Hole @ 44.5'-
e oA s SO e unth LAKE CAVANAUGH ROAD LCAG 9

Hacr 19y




GEOLOGIC DRILL LOG Skagit Nuclear Power Project !10363 | Bl ] LCAG 10
LAKE CAVANAUGH ROAD T33N R6E SEC. 17 S.E. 1/4 90°
oesun T«o--uvuo ro-uo- FiLL MARE AND wOBEL OLE IR OvERBLURDENITY | mocwx (7Y FOTALBEST.
NQ/20/78 1Q/20/78| Pacific Testing Labs| 3-3/8" Auger | 8" 44.5'
cons macovamy (* v ) CORE mORES m..?s TOr OF CasIng ROumD B BEFTH/RL SROUND WATER DEFYH B, TOF OF mOCH
J 4 | 895'
140 LBS/SPT 0 I Jorge Martinez
VB WATER 1
44 =‘c |.‘= s, FRESSURE | ¢ woves on:
15 2| Ve TESTS s |+ |e waTER LEvELS,
- ! : :i: ! :': . - ; =| 7. T « | SLEvavion P |13 f DESCRIFPTION AND CLARRIFICATION waAvE® :.:v.-.
FIRIHLIES silg ul 5-.';,; : ]i ! s
10 /2s ‘l: X | . = L S : s 2 :
it Lt LR k
I ] 0-2.5' Roadbed: brown, sand, ["H" = 3-3/8"
| , gravel & cobbles. hollow stem
| | 5 | auger drilling
g 2.5-20" Silty Clay: blue-gray,8" dry hole.
! | I loose with fine lenses of
silty sand. Gravel & cob-
H \ les@® 20'-rig
|

.20 22.5" Silty Sand: blue-gray,jumped sub-
| poorly sorted, medium stantially
! density, cobbles and /Toud chatter.
scattered coarse gravel
throughout, minor clays in [Ti11 @ 41' -
n matrix. compact, rig
i ’22.5 -30" Sand: gray, moder- [jumping extreme
soid |
|

ately sorted, loose with on stands w/
scattered small gravel very loud
& silty clay lenses. chatter.

30-31.5" Silty Clay: blue-gray,
well-sorted, with thin
coarse sand lenses.

31.5-41" Sand: gray, well
sorted, with thin coarse
sand lenses

l
!
|
|

'SS118 18 b-25-28
| |

| | )

41-44.5' Till: blue-gray
d1am1cton medium density.

—

- Bottom of Hole @ 44.5' -

e L LAKE CAVANAUGH ROAD l LCAG 10
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GEOLOGIC DRILL LOG bkagit Nuclear Power Project 10363 |1 e 1 |LcAG 1
LAKE CAVANAUGH ROAD T33N R6E  SEC.17 S.E. 1/4 90"
"Rsun ConrLaTED nase Wikd WA RE AND mOPNL IwBLE SIRE OvERBURDERPT ) ROCH ) o AT ln-
10/21/7810/21/78 Pacific Testing Lals 3-3/8" Auger 8" 44.5'
CORE RECOVERTY [FTUN]  (CONE BONES SR ES (Bl TOF OF CABING  MROUND §i. SEFTH/BL SROUNS WATES [SEPTH/BL. TOP OF moCH
| | 4 896’
140 LBS/SPT B Jorge Martinez
188181, wATER 1 "
E; H :]g :.: i, PRESSURE : it Ak
:= : :l'.'isz =f :: Ak savavien | - ? BEICHIFTION ARD CLASRIPICATION p-cicic-oe “”:“
i ;:ls':‘;! isl, , 5"]1' : s lih L
H - . l:= - ! Py e '! : - L LY ., ®ve.
RN R :
] 0-2.5' Roadbed : brown, sand, [|'H" = 3-3/8"
5:;7 gravel & cobbles. hollow stem
y 2.5-8"' Silty Clay: brown, auger drilling
H i 1 // loose density. an 8" dry hole
. 77| 18-15.5" Silty Clay: blue-gray,
|| | |10- loose, with tﬁ‘n lenses of
| l | | silty sand.
l . ,
| 15 15.5-23" Silty Sand: blue-gray5rayel hori zon
155118 .18 6-8-8 I A well to poorly sorted, minora 12' thin-
H | | ‘ ' silty clay lenses, loose to rig o onlv |
§S118118 16-10-15 [ - medium density. minimal c‘oatte .
T 1 | 23 42' Silty Sand: blue-gray, |Cobbles and
|| | loose to medium density,  [gravels from
H ; , ‘ with thin lenses of silty ,20 23" r:ig
o N . | clay. made considers
, | | ‘ lable chatter.
| | |
| | i
15S118/18 14-6-8
T | 135
] |
H ‘ |
1 } 42-44' Sand: gr y, well sorted,
‘ N 1oose - medium
|| | 44-49.5 Till blue -gray, Till @ 44'-
| 1 | | ‘ diamicton, medium density. [|compact; rig
, } , : jumped extremet
SS|18118112- 30 - Bottom of hole @ 49.5' - ]y on stands w
very loud
chatter.
s oo LT R LAKE CAVANAUGH ROAD LCAG 11
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GEOLOBIC DRILL LOG Skegit Nuclear Power Project (10363 |11 [LCAG 12
""LAKE CAVANAUGH ROAD “T3IN R6E SEC. 17 S.E. 1/4 90° |
catun Teomsiaves ) DRIL. MAKE AND WOOE. woLE siiE DvansuReEnirT ] RocK PV VL SgtTe
10/21/78.1021/78 |Pacifi ng Labs [3-3/8" Auger gn 855
P:.i!ozljncogco%]{.ie c%%us Toror cs-n-. rnoun LIS BEPTH/EL SROUND WATER IBEPTH L. TOF OF mocw
5 ; 896’
BAMFLE MAMEES RIS ET /" AL CAMINE LEAFY I1n mOLE DA /uBmaTe LOBARD WY
140 LBS/SPT 0 Jorae Martines
14 | H HHEHET smasevne L
Ei i i yzg § !E i L SLEvATION ! ! ; DEICHIPTION AND CLASITICATION E.:'é.: E:.::::
HHHEE R o 1y X
HIHAEHER U AR '
I R -
3 0-2.5' Rpadbed: brown, sand "H" = 3-3/8"
47/ grave%-Wbb?es. hollow stem
8 d 3 5.8 iy L1 . auger dril]in#
; .5-8' y Clay: brown, an 8" dr
3 loose to medium density, hole. g
H | 104 with thin blue silty clay
| 3 lenses. Gravel @ 20',
. -/// _ coarse - rig
. : ]5: 8-20' Silty Clay: blue-gray. chatter very
, i i ¥ loose to medium density. loud with subt
| i l 1 stantial
a |

20‘22‘ Si]t Sand: b]ue'gray. um in on
poorly sorted, scattered it.ﬁds?

|  cobbles and ?rave1 through-

L | //;' 833} 222 silty clayey matr1x71]1 @ 44 -

/4 |22-27.5" Silty Clay: blue-gray, hard, compact
. ~ - y‘ ' ’

8 ! with thin interbed lenses | 19 chatter

rE of fine silty sand. lsggt:;:?ﬂ

{1°427.5-34.5" Silty Sand: blue-

grey, well sorted, loose, .| JumPing on

134.5-39.5' Sand: grey, well-
sorted, loose.

39.5-41" Silty Clay: blue-
grey, medium density.
41-44' Sand: gray, well-scrted,

medium density.

44-45.5" Till: blue-gray
diamicton, dense.

E
o
~n
o

~n
(84

w
o

stands.

" By
TR P

"
18 18 4-12-16
ss /18 18 13-17-

S
o

w
wn
[ U U 0 0 U N0 U O U U A
X :
P . 5 L

SS118 18 38

s
wn
A

- Bottom of Hole @ 45.5' -

e et e | LAKE CAVANAUGH ROAD l LCAG 12
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GEOLOGIC DRILL LOG

sRoINCY

Skagit Nuclear Power Projgcti10363 ]

{108 wo. e

LA L HOLE wO.

LCAG 13

1

" LAKE CAVANAUGH ROAD

COORDINATES

ARGLE FROM WORIL, (BRANING

T33N  R6E SEC. 17 S.E. 1/4 90°
e un COMPLETED (DRILLEN WLl MARE AND MODSL ®OLE BIEE OvERSURDEN(FY | RocK [PY) NoTALBEITN
]07]/7§LQ/2]/78 Pacific Testing Labs | 3-3/8" Auger 8" 49.5'
coORE macOovaRy FT N CONE SOXES SAmES (KL TOP OF CABING |OROUND B4, SESTH/EL SROUND WATES EPTH/ L. TOP OF mOCR
| 8 896" [

B8 = RELIT SROGN. ST - SeELEY TusE ve

B * DRUNINON, F o MITCHER, O - DTHEN

LAKE CAVANAUGH ROAD

140 LBS/SPT 0 Jorge Martinez
- !! E: & & WATER
HEHHH T 013 Saven tavess.
si : 3 : El ;. Es ) g 7. s ELEVATION : i § DESCRIFTION AND CLASBIFICATION :::::.:::'.-._
AHIE R HEHHAE 1 Y
tH gﬂlﬂ“ I ‘% H .
1 1 _1l0-2.5' Roadbed: brown, sand,|"H" = 3-3/8"
1 1 gravel & small cobbles. hollow stem
H 51 _ auger drilling
! - 2.5-7' Silty Clay: brown, an 8" dry hole
S 118118 4-10) p ) loose.
10:‘ Gravels @ 23'-
H 4 7-12' Silty Sand: brown, welltvery coarse &
SS{18/18 P-5-6 3 sorted, medium density. rig chatter
154 very loud with
H - 12-23" Silty Clay: blue-gray{substantial
SS|18|18 2-4-6 . it loose, with brown silty Jumping on
20+ clay and fine sand lenses. [stands, SPT
H 3 pn small
SS 181841615 [T p23-26' Silty Sand: blue-gray,boulder 100/3"
i 25 ' poorly sorted, with cobbles,
H gravel, and small boulders (Till @ 43' -
SS118118 k-4-5 a scattered throughout, minor [rig chatter
1 1 30 clay in matrix. very loud with
h 4 126-32"' Silty Clay: blue-gray*substant1a1
SS|18118 P-4-6 G loose, with thin brown jumping on
. | } 35 E;;I silty clay lenses. stands.
|
SS118 118 B-12-18 “ilg 32-37' Silty Sand: blue-gray,
%“"‘ 40 }gl[j loose, with thin coarse
£;$18 18£’ e 3 sand lenses.
| ‘= - (|
[ 45 37-43' Sand: gray, well-
H g sorted, medium density.
50 43-49.5' Till: blue-gray
diamicton, medium density.
! - Bottom of Hole @ 49.5' -

ILCAs'la

4

Hacr e
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| GEOI.OGIC DR".l. I.UG Ska‘git Nuclear Power Project | 10363 |1 > 1 [LCAG 14
- LAKE CAVANAUGH ROAD T33N R6E SEC.17 $.5. 1/4 90°

".T.T. ‘comrLuran naaw MLl MANE AND MOBEL wALE I8 OvReaVRBENY) Rocw (PT) STALDEPYE
l0/23/7§]0/23/7 Pacific Testing Labs 3-3/8" Auger | 8" 48.5'

conn macovany Y s CORE BOREE M ks

W~ TOFOF Canime

Roune S

ron-n;. enouUND wATES

{BEFPTH/ B\ YOF OF ROCH

3 896"
BANPLE RANMES wRISETY T AL CABINE LEFT I mOLE DA /LENSTH LOSeRD By
140 LBS/SPT 0 ] Jorge Martinez
:.!!:.. " wWATER I
HEAHHER t o R .
.! . § g *ls. ‘g - Tlecevarien E Fy DEACHIFTION AND CLAIIFICATION caves asvwew,
gi !, ;|E g:‘ zs =!' !;, ;!! H z ! ::s“u::..cvr
HHHHHEE SR L :
: > ’ v
1 | D-2.5' Roadbed: brown, sand, ["H" = 3 3/8"
;;f gravel and cobbles. hollow stem
S/ auger drilling
3 2.5-13"' Silty Clay: brown,loose 8" dry
H :;é/ -meqium density, with thin |hole.
10+ lenses of brown silty clay.
p Gravel @ 20'-
2 13-20" Silty Clay: blue-gray |[coarse, rig
153 loosé-medium density, with |[chatter very
. - thin lenses of brown silty |[loud with
[ ] clay. substantial
SJALNLILAL L R 57T Silty Sand: blue-gra B
b - nd: blue- ; Y
i : 11 poorly sorted, medium ¢
| ' 254" density, with silty clay to
H , coarse gravel and small cob-
' : bles scattered throughout.
‘ 30" 1
I {1:| 123-42.5' 511ty Sand: blue-gray,
T8 118 [2-5-1D JZH medium density, contains
i 354l thin lenses of silty clay.
l +.| |42.5-45" Sand: gray, fine, well-
H 044 sorted,” loose.
.1 145-49.5" Till: blue-gray, Till @ 45'-
i 4544 diamicton, very dense. rig chatter
| very loud with
SS |18 {18 [12-40+50 substantial
50 jumping on
- Bottom of Hole @ 49.5' - stands.

BE 5 BRLITY SFOOR. BT - BNELAY Tues,
LR 1 ] . < AL A L

*™ LAKE CAVANAUGH ROAD

| LCAG 14

Hacr 19y
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smoincY |00 we T e nOLE e
|GEOLOGIC DRILL LOG |skagit Nuclear Power Project 10363 |1 = 1 licas 1
LAKE CAVANAUGH ROAD T33N  R6E SEC. 17 S.E. 1/4 90°
aEeun COmP ETED r-uu- RiLL MANE AND wODEL WOLE BIEE OVERBURBENIT ) Rocw [Py TALDESTS
10/2¥78)(0/23/78/Paci fic Testing Labs | 3-3/8" Auger | 8" 49.5'
CORE mEcOvERY P a) cons oo-cqmo WL TOP OF CANINE  ROUNS SL SEFTH/EL SROUND WATES BEFTH L TOP OF mOCK
4 896'

BAMPLE HAMMES SR ISNT /" AL

‘I':Am-o LEFT e mOLE DA /LENETH

LOSeED WY

140 LBS/SPT | 0 Jorge Martinez
THHHE P, emessume ‘
S1HHHHERH TESTS ® | woree om
:; % =|‘."E :' =: ] - I o sLavarion E 4 Fy CESCRIFTION ANE CLAREIPICATION :::: :'.‘,':::‘
»;;’g-ugg;*‘:E:,-ﬂi;‘.;,i iiif ST
€83 e I3%18%% 8¢ |3 -
e g §‘;|§ s 't . H N .
] 0-2.5' Roadbed: brown, sand,|"H" = 3-3/8"
15@7 gravel & cobbles. hollow stem
S-V/ auger drilling|
1/// 2.5-15' Silty Clay: brown, (8" dry hole.
- loose, contains thin lenses
- | 10-/// of fine silty sand. Gravelly zones
H ? || : @ 15' and 19'-
i | 3 15-16' Silty Sand: blue-gray|very coarse
|| ; . | 15 moderately sorted, medium |gravel and
| | | | ‘ density. small cobbles,
1$5.1811817-24-19 | , rig chatter
(17 | | 1 } 16-19.5' Sand: gray, well- |very loud with
L |- sorted, medium density, substantial
| | | ; interbedded with very thin |jumping on
, fine silty sand. stands.
| | | | !
] | ' 19.5-23.5' Silty Sand: blue-|5ravel @ 36'-
’ % ‘ ; gray, poorly sorted, medium|rig chatter

L] ! | density, silty clay to } Toud with
| H l : coarse gravels. some jumping
| | .jon stands.

- | 23.5-36' Silty Sand: blue- |[Till @ 44’
$S!18 118 5-10-1/2 gray, well-sorted, medium |very hard, rig
| | | density. chatter very
[H]| | R Toud wit? :
1SS 118 18 P-4-10 36-39' ty Sand: blue-gray,substantia
C 1 well-sorted, with poorly jumping on
H | ‘ sorted silty sand and stands.

SSIT8 (18 N0-24449 gravelly sand lenses.

] 39-41.5' Sand: gray, well-
sorted, loose to medium
density.

- N L 41.5-43' Silty Sand: blue-
Sottom of oty & 395 gray, well-sorted, loose.
43-44' Sand: gray, moderately
sorted, medium density.
44-49.5' Till: blue-gray

B S BELIY AFOON. AT & RELRY Tven
LR i P P 8. oTeEn

: | very dense.
- .
LAKE CAVANAUGH ROAD LCAG 15
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woLE we ]

B S APLIT SPOON. BT & BRELRY Tuas
i B BANNISON, P e MTCRER, & » OTREN
L

LAKE CAVANAUGH ROAD

‘ LCAG 16

‘ emesnce Tion mo I
GEOLOGIC DRILL LOG |skagic nuclear Power Project 10363 |1 = 1 lLcAs 16
.KAKE CAVANAUGH ROAD T33N R6E SEC17 S .E. 1/4 90° i
e un comr uTEn i MLl MARE AND wOBEL wOLE SIIE OvENSUNBENITY) Rock (PT) NOTALBEFT.
J0/23/7810/23/78 Pacific Testing Labs 3-3/8" Auger | 8" 48.5'
jconE sacovany Py sl CONE BORES MR ES B, TOFOF CANNe MROuUND B, PEPTH B, AROULD EATES WrETYm B, TOP B Roce
2 896" *r
IRAMFLE NAMMES SRS T IF AL, CARING LEFT In MOLE DiA /LEmETH LOoSAED Y
140 LBS/SPT 0 Jorge Martinez
- .!lzlﬂ; i. smEssURE : wovas aw:
=§ : EEE':‘ z “: i : < 2 BEACHIPTION ANS CLARMITICATION ..;:: ;..:::"
HEHEHES T A R R Y i g
i!g;qgv! RN s
1 | D-2.5 Roadbed: brown, sand, {H" = 3 3/8"
37 gravel & cobbles. hollow stem
| 5-/§/ auger drilling|
] P.5-15 Silty Clay: brown, an 8" dry holel
" | 12%4 moderately plastic, loose
10 < to medium density, thin Gravelly zones
| j/// . lenses of blue silty clay. @ 15" & 20'-
| L/ y5-23.5 silty sand b P15 Chatter
1547 15-23. ty Sand blue- rig chatter
gg& | gray, poorly sorted, with was very loud
5511818 15-1-8 A scattered cobbles and with heavy
20435 coarse gravels, and blue jumping on
gagl! silty clay lens 18'-20'. stands.
. 254717 £3.5-44' Silty Sand: blue- Ti1l @ 44'-
, - (| ' | | gray, loose to medium density |very hard, rig
| | | _ with fine sand lens 32'-33.5' |chatter very
Q ; 304111 | Toud with
H ‘ substantial
- rig jumping
35 -jon stands.
a03!
44-49.5' Till: blue-gray
. diamicton , very dense.
i 45%
16 118 9-28-A9
50 - Bottom of Hole € 49.5' -

HacT 1o,
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GFOLOEIC ollll lﬂs bkagit Nuclear Power Project [10363 11 = 1 |LCAG 17
"LAKE CAVANAUGH ROAD r3m R6E SEC.17  S.E. 1/4 | 90° l
et un I“"""' T RiLL MANE AND WOPEL wOLE SILE OvEssURBENPY ) meck PV Tou. pErTn
)0/23/7810/23/78 Pacific Testing Labs  3-3/8" Auger |&" | 49.5'
CORE SRcOovERy Y s CORE SCRES SR ES B, TOF OF Canine MEOuUND B SEFTH/EL SROUNE WATER PRSP TYN /UL YOr OF ROCR
|2 896’ ’
140 LBS/SPT 0 Jorge Martinez
" g! i,}i,: 'i,l snEssURE : I —
ef[EE 313 B T ——eevanen| 1 |3 [ Opp— Sooes S
HRHEHEE P il Rangey
Mg :
d h-3' Roadbed: brown, sand H" = 3-3/8"
4%7 & small cobbles. hellow stem
' 1/// _ auger drilling
| I R
. 101 ue-gray lenses, .
H | § loose to medium density.
| | . Gravels &
\ n { ) 7 13-20* Silty Clay: blue-gray,|cobbles @ 20'-
e e || 59/ | loose. 30'-rig chatte
N i g .// moderate to
! g | ’ 203 // 20-30' Silty Sand: blue-gray extreme‘with
; | | | AL medium to poor sorting, gubstan.ial
R | : | Pt scattered gravels and small |[jumping on
. | } | X | cobbles with fine silty stands.
|| | . clay lenses.
Ll 1 | - Till @ 44'-
LSS-18‘18 2-7-1}4 , i ‘ 130-41.5" Silty Sand: blue- |hard, compact,
| | | * i 1 gray, loose to medium chatter very
l 1 ' density. loud with
|| | | |substantial
' ‘ 41.5-44' Sand: gray, moder- |jumping on
- ately sorted, loose. stands.
o 44-49.5' Till: blue-gray
|| diamicton, medium density.
| |
n |
818 10-23+33 g
|
| | - Bottom of Hole @ 49.5' -
-re

B8 S ARLIT SROON. BT & BNELAY TUSE.
B s BENRISON, P e PITECRER, @ » STREN

LAKE CAVANAUGH ROAD

L

| LCAé 17

Hacr 19y
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GEOLOGIC DRILL LOG ket Masldar Poey foofacs t V0363 e 1 licas 18
LAKE CAVANAUGH ROAD T33H  R6E SEC.17  S.E. i/4 —I- ag°

LLL L CoOmrLaTES

0/24/74 10/24/1

nuew

8 Pacific Testing L

BILL MARE AND mOODS

s 3-3/8" Auger 8"

“OLE SINE OVERBUNBEN Y

socs (v eTALBEFT.

49.5

CORE REcOvERY Y s

CONE BOREE Maaem Bs (HL TOF OF CANIGS }b-ou-o ..

PEFTHEL SROUNS BATES

roon:n. Tor oF mocn

10 | 896" |
140 LBS/SPT 0 Jorge Martinez
!.!}:?. s | WATER
:! N iz : ! 3:L '.'...’.:." H woTEs ow
.: H H ¢ H S :g o Tlesavarion 4 : ? PEICR FTION ANE CLARRIFICATION ::::: :..:,.,::
HHHEHEE IR ER b S
;! :ui :i: i{i!. :: !!g g "
§:i§*~[’ L
Hl | | } 1 _1D-2.5' Roadbed: brown, sand, |"H" = 3-3/8"
SIERER A 5 graveT § cobbles. hollow stem
ul | S - auger drilling
! - ¢.5-4' Sand: gray, loose, an 8" dry hole.r
SSN8 J8 )-4-8 | "o y moderately sorted.
H | | Y/ b-14.5" silty Clay: blue-gray, [Gravel
SSig 18 3-5-7 | 2 loose, with very thin silty |horizons at
" T 1 15 sand and fine sand lenses. 14' & 20-22',
! : 111 @he. 545" Silty Sand: b btnlfy
SSI8 18 1410, . . ' Silty Sand: ue-graycoarse, ri
05 20 = well-sorted, with interbedded |chatter wigh
| | ] fine sand 1lenses 1.5'-2' some minor
SSIB |8 3-50-2 p ¢ thick, thin lenses of silty |jumping on
7% i | | 25+ clay, and a gravel horizon |stands.
. B at 20'-21.5",
rSSTETE 1T - TiN @ 45',
Wl | ) | %+ hard, compact,
| | ! ] very loud
SSTE 18 §-13-14 > chatter with
I 35 4 ‘|substantial
| | - jumping on
SSI8 18 2-5-7 - stands.
; 40 <
H | 3
SS18 18 4-4-4 . )
” ‘ g a5 45-49.5" Till: b]ue-gray?
| | | diamicton, medium density.
518 18 7-29-38

- Bottom of Hole @ 49.5' -

B8 5 ARPLIT SFOON. ST » AEELEY Tuee,
P RECNIAON, F e FITCHER @ » STwERN

LAKE CAVANAUGH ROAD

‘ LCAG 18

“acrT 19
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GEOLOGIC DRILL LOG isiagit nuctear power project | 10363 |1 = 1 1LCAG 19
LAKE CAVANAUGH ROAD T338N R6E SEC17 S.E. 1/4 1 90°
L ComPLETER ORLLEN rou\-m AND mongy, =OLE SIAA OVERSUABERIPY ) mock (FY) wovn.."v.
24/7810/24/78 Pacific Testing Labs 3-3/8" Auger | 8 49.5
Cone RRcovERy Py CORE BORES MRS B, TOFPBF Can N L L LN T BEPTR /B SRBUNE BATES WrYE B, TOP OF BoCH
2 I £9g' I
IBAMALE RAMEMES SR IS"T P AL CABING LEFT im mOLE BIiA /LENETH LossEn »Y
140 LBS/SPT 0 Jorge Martinez
23 l!i!fi.: 12 2 PRESOLSE
:§ H -‘:|2‘3 !: TEsTS § aoves omt
H H §':|=: o :! . pa E PEACRIPTION AND SLASEISICATION SETEE SREEEE,
HEHEE P PPN il ; S e,
:!ﬁ;g;i;g‘s e :
| | 0-2.5' Roadbed; brown, sand, "H;" 3=3/87
| graveTs & cobbles. holiow stem
i auger drilling
| 2.5-17' Silty Clay: blue-gray{3" 8" dry
Hi | loose, w?tﬁ silty sand hole.
| lenses. Gravel zone @
. 17'-rig noise
; 17-28 Siity Sand: blue-gray,
‘ well-sorted, with silty c1ay'?gg§r:§:;y
" f 22.5'-24.5' and scattered occational
otk Sands, minor clay. | [umeing on
| | ' ' stands.
| | | | 28-45' Silty Sand: blue-gray, ;
| | well-5orted, loose to I;gltgrdse;rig
’ ; med ium density. loud with 4
! ‘ substantial
N | umping on
. l stands.
{ '
|
1 45-49.5' Till: blue-gray
| diamicton, medium density.
'S5 T T8 (7-17-83
! .
i - Bottom of Hole @ 49.5' -
|
1
l
| | |
s eummsen o+ oweman. oo ovaen | LAKE CAVANAUGH ROAD LCAG 19

HaCr e
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LGEOl.oclc DR'“. los 5.;:;.& Nuclear Power Project 10363 "lvi ‘LCAG‘ZO_‘

LAKE CAVANAUGH ROAD J T33N R6E SEC.17 S.E. 1/4 90° |
e un coOmr aTED e Rl mARE AnE wOPYL wOLE RIEE OveRsuRBEnY | mecw Y TALBErYT.
10/24/7410/24/7 Pacific Testing Labg 3-3/8" Auger 8" 4.5'
CONE RacovaRyY Y s ]C“. BORNL MNELES B TR BT Canime Roune S\ BAFTR L SROuUNE BATES FER/EL. YOr B Bocn
1 4 ren‘ r
140 LBS/SPT 0 Jorge Martinez
i g}' gi E i, PnessUNE ! T _
:: § i 3‘5 :: :i v.."‘ SLEvarion ! - ? BRICRFTION ARE CLANMIFICATION E?:.: .::.::;..'
HHHCHEHER AP e BSRT
b b ;|! : e ‘1 : 5
: 0-2.5' Roadbed: brown, sand, ['H" = 3-3/8 "
j;f gravel and small cobbles. |hollow stem
5 ,/ uger drilling
H Y/ 12515 Silt Clay: blue-gray,pn 8" dry hole.
3l loose. with very thin
i lenses of silty sand. ravels 15'-23"
' )/ ig chatter
| 15-24' Silty Sand: blue-gray, /loud with some
i i ,_4‘ well-sorted, with small to minor jumping
- l o medium gravel lenses, 1nter n stands.
;SS§18’78*2-IJH bedded fine sand and silty
l clay. thin grave1
H
| _ orizon @ 34.5°
[SSTT8[TE13-7-T feen24-34.5" Sand: gray, well- ainor rig
r ; 1 | 7 sorted, medium density, hatter.
' : | medium density, with thin
‘ ! | Tenses of silty clay. i1l @ 43.5' -
| ‘ { A ig chatter
{ | 2| |34.5-43.5" Silty Cley: blue- pxtreme w/
SS T8 T8 [2-T2-R4 s gray, loose, with thin ubstantial
; lenses of very fine silty _[jumping on
H | sand. tands,
43.5-44.5" Till: blue-gray
diamicton, medium density.
§5.18.18/8-10-17
|
- Bottom of Hole @ 45.5' -

|
1

- T LAKE CAVANAUGH ROAD ILmém

Lol TS L B
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L_GEOLOG'C nﬂlll los Ska'git Nuclear Power Project 'Ll0363 1 o LCAGIZ’-.
"LAKE CAVANAUGH ROAD TUEIW R6E  SEC.17  S.E.1/8 [ g0 |
L L ComrLaTES Y L BILL MARE AN mOBe . wOLE MIIE OvERBuUREENT ) soce (*Y) OTALBArTN
|0/24/7810/24/7rpacif1'c Testing Labs 3-2/8" Auger | 8" 45.5'
lcons mucovany row] CONE BORES e &y ﬁh TOFrOF CAMINE MROuND B BEPTHEL SROURE WATER BEFTYR /B, TOP OF BoCx
] , 9 | 896" [
BAMPLE mAMMES SO ISwT /P ALy CAMRE LEFT 1n mOLE DA /LEmETn LOSsED oY
140 LBS/SPT 0 Jorge Martinez
0 8le2ls wATER
g; :cmg Pols, rRESSURNE SHERS M
se|2 ;l.’, H 2 u; TERTS ! . = e waTEn LEvELS,
Eg : ;“: :'. :. ‘ i : sLEvaATiOn g i ; PESCHIPTION AN CLARSFIC :::::.:::v::
gl ol® *18¢18.4 I | BRLLINe . EYC.
HIHBHHE RIEEE :: !! 5
’c ;'ﬂ;l! . 4 - i i
H| | 0-2.5' Roadbed: brown, sand, |"H" = 3-3/8"
SSTTE TR B-6- TE gravel & small cobbles. hollow stem
54 J auger drilling|

H J4l 12.5.6.5' Silty Sand: blue-gray,8" dry hole.
SSI16118 2-2-5J well-sorted, Toose, with

T 10 interbedding lenses of silty [Thin gravel
H | / clay. horizons @ 134

! L) ' g : .

S5 18 .18 14-2-3. 6.5-21.5"' Silty Clay: bluegrayjminor rig

| 1 ? | 15 'n with thin lenses of very chatter.

HJ | | /_ fine silty sand. i :
YaT —5 in grave
228 18, 1-¢-¢ 2 ///nn.s-aw.s' Silty Sand: blue- |horizen @ 28'-
H ] , 7 | gray, well-sorted, loose, minor rig

STTTE B 12-5% ' A1JF with interbedded, fine-medium|chatter.
’ ' 254at4 | sand and silty clay.
Hi | | | 1k Till @ 44'-
o ~qr31.5-38.5' Sand:. gray, well- |rig chatter
2> 'TE'TJ‘B—"Z_J—S': 30.‘11 sorted, medium density. very loud with
H ll | H ; substantial
; ~T 45 (38.5-44" Silty Sand: blue- Jumping on
S§' BJBF L 354 11-;,.# gray, well-sorted, loose, -|stands.
H | | | with very thin lenses of
S5 [18 18 [2-4- M| Tine sand.
o 44-45.5"' blue-gray
SS 18 118 b-21-80 diamicton, dense.
I
- Bottom of Hole @ 45.5' -

B S BPLIT SFOON. BT & BRELEY Tule,

P ee

I & . prman

™ LAKE CAVANAUGH ROAD

i LCAG 21 o

"acr 1o
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S saosecy 108 mo. [omsnr na.  |wors mo.
'GEOLOGIC DRILL LOG biagit Nuclear Power Project [10363 |11 |LCAG 22
LAKE CAVANAUGH ROAD T taaN REE SEC. 17 S.E. 14 7—'
LI COmr EYES naee MLl MARE AND mOBE WOLE ML OVERBUABENPT ] mack |*Y AT TRt
0/25/7810/25/78 Pacific Testing Labgd 3 3/8" Auger | 8" t4.5'
ConE Racoveny PFYue) CORE BORES wawu T.s TOFOF CAMINE MABUND TL BEFTH/EL SROUNE WATER |sErru aL YOr or ooc;
[9 | 895'
! .’?4I6.EIB'S7CSO.P}'D'QSS CEARINS LBFY i -.blo Bia /nEmeT Losssn .'Jorge Ma rtinez
'!!iﬂ. é wATER V‘ |
Ei i i ‘:' 5 § !g ’.'...:'U..‘ | 4 ! : PESCRIFTION ARD CLABRIICATION siven Lvens
HE AR T Y I
cHEE R :
ET ] 0-2.5 Roadbed brown, sand, ['H" = 3-3/8'
TE T8 B3-5-5 ;7 gravel & small cobbles. hollow stem
H 51 uger drilling
4/// 2.5-24 Silty Clay: blue-gray,| an 8" hole.
SS (18 [18 [1-2-3 ) loose, interbedded with fin
’ 10+ silty sand and thin fine to [Thin, small
. medium sand lenses. ravel zone @
£S 118 18 1-1-3 ] ¥ , " ' - minor rig
I 547/, 124-36.5 Silty Sand: We hatter.
& | I///‘ sorted, loose, with thin
SS |18 118 R-4-7 s lenses of fine sand. hin gravel
’ I! 20-1 //A orizons @ 28'
Y//4 136.5-39 Sand: gray, well 34'-minor
FF—'Bgﬂs =57 Pt sorted, Toose. io chatter.
H [ ] 25444
| | 314/ |39-41.5 Silty Sand: blue- i1l @ 43.5'-
55 T8 T8 &-5- s gray, well sorted, loose. ery loud rig
¥ e 304} hatter w/
: ' 111 141.5-43.5 Sand: gray, moder- Bubstantial
S8 |18 £-b6- By ately sorted, medium jumping on
H ; 354 q density. -stands.
S |18 *LIU -b- :‘-..'.-.f E 43.5-44.5' Till: blue-gray,
" 4Dd%.? diamicton, dense.
B TBT6-35+ 34 s
45

- Bottom of Hole @ 44.5' -

- T LAKE CAVANAUGH ROAD 'Lm' 22

“acr 1o
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Y naess 108 wo nEET o Fos- e
tré-[[ji_osw DRILL LOG $kagit Nuclear Power Project 10363 |1 1 |icAG 23
LAKE CAVANAUGH ROAD “TIN  R6E  SEC.17  S.E. 1/4 90°
R COMPLETED BR8N WL WAKE AND MODEL -o;". SEN GVERBURBER(FY ) mocw [PV CTALDEPTH
0/25/7810/25/78 Pacific Testing Labs 3-3/3" Auger |® 44.5
coOnE Racoveny Y s cons lon.ﬂw. ML TOPOF CAMNE HMADURS B BEFTH /L SRBUNE BATES BEFTYR/BL YOr OF BOoCHw
L9 895"
140 LBS/SPT 0 Jorge Martinez
515l & | WATE®
HIHEHEE i, PRETSURE : weres om:
1 HD ’13 vt TESTS < wATER LEVELS,
HEHEHEI e AT s R 11 1 (e St s
i;‘:‘éziw; ‘:'E,gir ;E §'§ : : ! PRiLLIne, EYE,
oIS L :
H | 0-2.5' Roadbed: brown, sand, |"H" = 3-3/8"

gravel & small cobbles. hollow stem

. 17
S5[1811872-3-5 Sléﬁf auger drilling
Sl 3 2.5-17.5' Silty Clay: blue- |[8" dry hole.
SRR 1-% :5 gray, loose, with thin
: 3 10 - lenses of fine silty sand andGravel lens @
H ;‘/ very fine sand. 39', minor rig
. chatter.
LIS 15-/// 17.5-31.5'Silty Sand: blue-
H Y ] gray, well-sorted, loose, |(Till @ 43'-rig
. —— b with thin Tenses of silty chatter very
> 18%18 £oed 20411 clay and fine sands. loud with sub-
H | , ’ , stantial
171 =31.5-41.5" Silty Clav: blue- |jumping on
[SST T8I T8 T-5-% . -
LLRLIRL) | | 254!{18 gray, loose, silty sand stands.
'H - 1 1 11t lenses near base of unit.
{ ‘ -he ’ j':‘kE
I '—\ = ’ ! 30: '43'
H | | l ]
| | | 3
55]18(181-3-3 35-///5
fml | | | 4
l [ | .
[ 18|18 1=3-

41.5-43' Sand: gray,moderately
sorted, loose.

43-44.5" Till: blue-gray
diamicton, dense.

- Bottom of Hole @ 44.5' -

H ||

SS118 18 2-25-40

|

vy r—-

|
z
'

e e e [ (E CAVANAUGH ROAD | e SRR

Hacr 19y
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{ *mosRcY 208 nO BHERY N0 "OLE me .
GEOLOGIC Dlll.l lOG Skagit Nuclear Power Project | 10363 [ 1« LCAG gL
LAKE CAVANAUGH ROAD T33N R6E SEC.17 S.E.1/4 - 90"‘"1

10/25/7810/25/78| Pacific Testing Labs | 3-3/8" Auger 8" 44.5'

CoOnE macoveny (FY s CORE BORES MAMES B TOF OF Canine RounND B BEFTH/EL SROUNS WATEN PYR/EL TOF OF aock

9 892" r
140 LBS/SPT 0 Jorge Martinez

i i :i]' H PRESILRE
:: :.:,.' ‘: TESTS ‘ nOYES On
HHHHHE .3 savaven | F | § BENCRIPTION ARD CLASSIFICATION s
seltlviglvlanlil R . H ‘ ; waves sevves,
HHEHIHHHHEITD Pl s
3! l! s: O L ! H

$'5/8' :
H ] 0-2.5' Roadbed: brown, sand ['H" = 3-3/8"
S8 I8 2-2-5 gravel & cobbles. hollow stem
uger drilling
H 2.5-24' Silty Clay: blue-graypn 8" dry hole.
SS |18 [18 1-2-3 : loose, with thin lenses of
fine silty sand, also con- fravelly zones
H tians gravelly sand @ 18.5'R7'-36', minor
SS 118 18 N-1-3 and fine sand € 21.5". ig chatter
r ith little or
Hi | 24-29.5' Silty Sand: blue- ho jumping.
S5 (18 18 1-2-2| gray, well sorted, loose. -
i1l e 42'
H 29.5-36.3' Sand: gray well- khatter very

SS 118 |18 B-4-8 sorted, Toose. oud with
H ubstantial

. 36.3-39' Silty Clay: blue- fumping on

SS |18 -3- gray, loose. stands.
H | .

| 39-42' Silty Sand: blue-gray

SS 118 {18 @-7-9 loose, we:l'l-sorted. with
v 1 lenses of fine sand.

S5 18 SgL:l-S 42-44.5' Ti11: blue-gray
- diamicton , very dense.

S5 118 [18 [7-100

- Bottom of Hole @ 44.5' -
- vtmumon. s renen. s <orees | |AKE CAVANAUGH ROAD |LCAG'24

HacrF 19
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GEOLOGIC DRILL LOG

rROIREY

Skagit Nuclear Power Project

100 nO

10363

SRERT N0

3 - )

(eLE me

LCAG 25

" LAKE CAVANAUGH ROAD

CoOORDInATEY

T33N

R6E SEC. 17 S.E. 1/4

ARGLE FROW wORIE.

90°

sReun T:o--un.

10/26/7810/26/7}

naem

Pacific Testing Lab

I-us HANE AND mODEL “OLE wiEe
S

5-3/8" Auger 8"

ovenauRBEN ("

wocw (77)

TALBEPY.

39.5'

conE RECcOVRAY [FY N CORE BOREL nanem &

8

“ TOROF CARING rlouu ..

BEPTH/EL SROUND WATES

888’

Tnmns, Tor oF mocw

BAMPLE MAMMES WRIGNT " AL

CABING LEFT in mOLE DA /LENETH

[wossEn av

L40 LBS/SPT 0 Jorge Martinez
EE !;! § E i i. o:.'.'.m- H wovas ow:
’: § E ‘ E i 'i M siavarion | | J . BREICHIPTION AND CLASMIFICATION s Lo
StlalIsiE|ar|Bsl, 13,1, ¢ : f; assacves o
it HU M )
4 0-2.5' Roadbed: brown, sand |"H" = 3-3/8"
sS! 18/1814-8-12 gravel & cobbles. hollow stem
guger drilling
- 2.5-4" Silty Sand: brown, " dry hole.
[§5118180-2-3 moderately sorted, medium
, density. Small gravel
H | £ horizon @
S8 18118133~ 4 4-12' Silty Clay: blue-gray,|15' - minor
15 <opas loose, with thin lenses of |chatter in rig
H :V.' fine sand and very fine  |w/little
5.6 ] silty sand scattered Jjumping.
35,18 1§}L———~ 20.142 throughout.
H ; b Small gravel
S5/ 18118 13-7-12 : 12-16.5' Sand: gray, well- |at 32' - rig
P T 254~} sorted, loose, overlying chatter,
- ! ] By thin silty clay and silty |little rig
SS 1811812-4-6 . sand. Jjumping.
ne 0Ll [16.5-21.5' silty Clay: blue [Ti11 @ 37
H | & .5-21.5"' t ay: ue b -
SSI18118 2-4-7 gray, loose, with very lhard surface,
1 35 thin lenses of 'clayey rig jumped
H | silt'. : Fubstantially,
§S118 1818-10-30 very loud

21.5-26.5' Sand: gray, well-
sorted, medium density,
with thin lenses of silty
sand and silty clay.

26.5-34.5' Silty Sand: blue-
gray, well sorted, loose.

34.5-37"
sorted,

37-39.5' Iill: blue-gray,
diamicton, medium density.

Sand:

gray, well
Toose.

- Bottom of Hole @ 39.5' -

chatter,

B ARLIY SROON. AT - ARELAY Tuee;
B DENNAON, P e MITERER . @ -~ OTYnEN

LAKE CAVANAUGH ROAD

I LCAG 25

Hacr vy
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Skagit Nuclear Power Project | 10363 | 1+ 1 |LCAR 26
" LAKE CAVANAUGH ROAD T33N R6E  SEC. 17 S.E. 1/4 9°
—reun Comr wTRe raonn L MARE AND mOBE . HOLE MR BvERBURBENIY | RecK FOJ ALBDESTH
10/26/7810/26/78| Pacific Testing Labs 3-3/8" Auger 8" 44.5'
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