GEOTECHNICAL BORING LOG LB-14

Date 7-17-02 Sheet _3 of 3
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (0'-28'=5952, 28'-55'=3921, 55'-84'=2531, 84'-114'=1407) Ibs Drop 12"
Elevation Top of Hole 1380 Location ____See Geotechnical Map
] ey 2| G ) 2
S len| € g 2 | g5|% |8 da DESCRIPTION %
o w | = b =] & ] ey
IR I 5
a2 m oc | =X
e oh G g § @5 Z |25 32 LoggedBy JBW/IGS 2
Sampled By . JBW -
N S
13201 60 N6SW,725W I SLATE, medium gray, moist to very moist, moderately hard, highly
¥ S: R-6 10 fractured, chao
N20E, IBSE @61’ a shear, 1" t]uck, SANDY SILT; water seepage above the shear.
] Sr@{GSE Ny [
| N6OE, 79SE
] @mn 7\
13154 65— N65E,15NW || @66.9' Qls-8 Basal Rupture Surface: 3" thick, SANDY GRAVELLY
CLAY, very moist, firm to stiff, modemtely plastic; with localized
_| pulvenzed slate fragments; Torvane Test = 0.85 Kg/cm (w:th larger
Il:m wheel) and 0.6 Kg/cm, (with smaller wheel).
7 %66 9 " BEDROCK: SANTA MONICA SLATE iJsm} -
| : medium gray, maotst, to very hard, with blocky texture;
] N20W,255W Ioca]ly foliated, with localized shearing a]ong Toliations.
13101 70— @45&25““’ @69.7 quartzite fense, about 2 long and 1" thick.
| R-7 I 36/10"
] 72' ¥y B (@72' SLATE is gray, moist, hard with a blocky texture, fractured.
] 20E, 30N'W | ;
N-§,13W
. 73 S: -
6GWI4SS W
1305{ 75— @73.7 H
] bf{;SSE;gSI B @758 slézg zone along fahiit(lmlm 2" - 3;;at}1)1ck with localized
secon sericite mineral (white mineral); minor water seepage
] 30W 455 B along the shear zone. P
13001 80— 80T, R-8 ' 31/10" @80' SLATE is medium gray, moist to very moist, moderately hard to
] ~W,3£’N hard, fractured, with localized pyrite minecral and water secpage
along fractures; locally fOiIatbCF
12951 85— e |
| - Total depth drilled = 85",
Total depth sampied = 81",
_| L Boring downhele logged fo §2',
Seepage encountered af 437, 50', 61°, 758 and 30",
- L Groundwater not encountered,
Boring backfilled wtih cuttings.
1290_ 90_— [p— - N
SAMPLE TYPES: TYPE OF TESTS:
5 SPLIT SPOON ' 5 GRAB SAMPLE DS DIRECT SHEAR 8A SIEVE ANALY3SIS
R RING SAMPLE SH SHELBY TUBE MO MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN  CONSCLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-15

Date 7-19-02 Sheet 1 of 4
Project Mountaingate, Tract 53072 _ Projact No. 03-0381-002
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Welght (0'-28'=5952, 28'-55'=3921, 55'-84'=2531, 84’-114'=1407) Ibs Drop 12"
Elevation Top of Hole 1410 Locatlon See Geotechnical Map
o = 2 | g 2
g It g = s | & &% B DESCRIPTION @
o | 8| S B @ 6 | Ew | 2E | S =
S$ 82| 89 = 5 oL 88 98 05 5
[ P o Ok | =1
2T s g E me z 25|32 [Losgeany DPJIJBW/JGS g
" Sampled By DPJIIBW -
14101 0 ' LANDSLIDE DEBRIS (Ols-8):
] [} : light brown fo gray brown, slightly moist, loose, highly
broken, highly weathered, rootlets, locally pulverized and lacks
" o strcture.
14057 5—
N B-1
] 8S: | @8 shear zone, continuous around half of boring; SLATE above and
_ -W, 18N L below is chaotic, open voids to 1/2" wide.
] | H SLATE: light ish brown, slightly moist, moderately hard,
14004 10 weamered,%r:}}{cen, fractured, wi&l iron oxide stainir{g along
i ! fractures.
R-1 4
13951 15— = _
} @15.2' CLAY seam, light orange brown, weathered, continuous around
= : - half of boring, undulatory.
i _| 19.5' @19.5' SLATE, medium gray, slightly moist, moderately hard to hard,
1390+ 20 @ : highly fractured, chaotﬁ:, open voids, iron oxide staining along
| NAOE, 38SF fractures.
R-2 6
1385 25— A m . . e s ) e
25" Ty @25' SLATE, becomes blocky, highly fractured, locally pulverized;
_| FOW,15SW L open voids to 1" wide, iron oxide staining, with white secondary
Fy minteral sericite and rootlets along Gactures; localized foliation,
_| N4OT:, 105 |
1380_ 30__.____..,..__,.... . . - PR R —
SAMPLE TYPES: TYPE OF TESTS:
5 SPLIT SPOON 3 GRAB SAMPLE DS DIRECT SHEAR 5A SIEVE ANALYSIS
R RING SAMPLE $H SHELBY TUBE MD  MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN  CONSOLIDATIOMN El  EXPANSICH INGEX
T TUBE SAMPLE CR  CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-15

Date 7-19-02 Sheet 2 of 4
Project Mountaingate, Tract §3072 Project No, 03-0381-002
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (0'-28'=5952, 28'-56'=3921, 55'-84'=2531, 84'-114'=1407) Ibs Drop 12"
Elevation Top of Hole 1410 Location See Geotechnical Map
o o N 3
5 e | 8 | £ .58 |6z DESCRIPTION 2
8| €% | Eo | T @ o | gw | 2E | B¢ =
53 B8 | 89| 2 = 82| 2g| oz 5
b= mne oc | =i
2= AT 6 = E (@8 | » 2533 |Logged By DPJIJBWAGS g
I < & _“i5 O | = >
" s Sampled By DPJ/JBW =
1380 30 - ; : - -
{@30'-51.5" heavy caving and casing was installed for downhole
- R3 9 logging.
13751 35— u
13704 40—
. R-4 i 4
13651 45— u
13604 50— n
] R-5 ! 8
- n @515 bottom of casing.
. l%{52.8' S: o @52.8' shear zone: 1"-3" thick, GRAVELLY CLAY, dark gray, moist,
45W,25NE firm, well developed; below shear zone, SLATE is blocky o
. N moderately fractured, fractures are filled with gravelly silty clay.
13557 55— i @55 SLATE, medium olive brown, hiEh]y fractured, fractures filled
] | with clay; the clay is medium ofive brown, moist, sofi, plaslic.
_ @s8.6'S: n
30W,30NE @38.6' CLAY bed; 1" thick, medium olive brown, moist to wet, sofi,
- NASW 25NE | plastic, well devclo/pcq around the boring.
N25W 32NE I | Torvane test - 0.15 kg/om'.
1350_ 60_,._. ___________ . F P —_ ar
SAMPLE TYPES: TYPE OF TESTS:
& SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE S5H SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN  CONSOLIDATION Ei EXPANSION INDEX
T TUBE SAMPLE CR  CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-15

Date 71902 Shest 3 of _4
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (0'-28'=5952, 28'-55'=3921, 55'-84'=2531, 84'-114'=1407) lbs Drop 12"
Elevation Top of Hole 1410' Location See Geotechnical Map
. ol
5 REEERE AR DESCRIPTION i
2% | €5 Ew | B ® S | Ew | BE | 83 =
2 88 8% 2 | & |2 |8E 380y 5
=] o ot | ="
o9& E § @ z |25 |33 |Logged By DPJIJBW/IGS 3
: =
N o Sampled By DPJ/JBW -
13501 66 @ SLATE: medium gray, moist, medium hard moderatsiy to highly
- oN6OW,28NE 31 sheared, weathered; isolated rock fragments and quartzite fragments
up to 2 inches in size.
B @63' S: I @63 shear zone; GRAVELLY SANDY CLAY, 2" {0 3" thick, gray,
- 15W,205W | | meist, finm 1o stiff, plastic,
| Packet Penetrometer Test - 1.25 ton/f/kg/om’,
13457 65— 65" 5: | (@65 shear zone: 1" to 1.5" thick, GRAVELLY SANDY CLAY,
- 10W,275W I medium gray, moist, firm to stiff, slightly to medium plasticity
NISW 30SW @63.5' shear zone: 1"-1.5" thick, GRAVELLY SILT, dark gray, highly
| 635.5' 8: || é:uulvcrized slate,
G8W 205W @67 shear zone: 1" thick.
. 67 S: | |
W358
13401 70—
n R-7 |5 for 13"
- -
13354 75— .
4 @76.5'5. L] {@76.5' shear zone: 1/4" to 1/2" thick, GRAVELLY CLAY, gray to
N/45W,IBS W olive brown, moist to wet, firm well developed.
_ @77 S | | 77" shear zone: GRAVELLY SILTY CLAY, grav to olive brown.
N/-S,SSW 78" Qls-8 Basal Rupture Surface: GRAVELLY CLAY witha 1" to
2" thick clay at the base, dark gray, moist, firm, Plastic, well
%28' developed; below shear zone, a ite vein, 6" thick, with white |
_ RS: [ SECOI mineral sericite was o d; tzite is iractured.
E;gg%gﬁ& BEDROCK:SANTA MONICA SLATE (J. !
] | . / : sm):
13301 st SCATE, gray to oitve grayish brown, moist, hard to very hard, massive,
- @80.5' fo moderately fractured, localized foliation and quartzite veins;
: R-8 3 for 3 localized shearing along foliation,
N N4SE,30SE ]
13251 85— 85'I: B @85’ prominent joint set.
- 40E,655H " :
1320.. 90 PRV S .- |
SAMPLE TYPES: TYPE OF TESTS:
8 SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR S5A SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD  MAXIMUM PENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El  EXPANSION INDEX
T TUBE SANIPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB—15

Date 7-19-02 Sheet 4 of 4
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (0-28'=5952, 28'-55'=3921, §5'-84'=2531, 84'-114'=1407) lbs Drop 12"
Elevation Top of Hole 1410' Location See Geotechnical Map
. > | gm g
_5“ e % _g 2 - 'E g‘; g“é DESCRIPTION L
'3 ad | = 2 13 2% | 8| 59 _ -
g | S | B4 £ |m5 2% CE|=2
o G = s o g- =3 | 83 |Logged By DPJ/JBW/JGS 4
. o
LI Sampled By DPJ/JBW o
132041 90 RO ! 37
B ] Total depth drilled = 90",
_ I Total depth sampled =91',
Boring downhole logged to 99",
— L Groundwater not encountered.
_ Caving zone between 30" and 51.5°
13154 95— L.j Casing was installed in the boring between 30" and 51.5
_ Boring backfilled wtib cuttings.
1310100 — N
13054105— - ]
1380+ 110— M
12954115— 7
1290~ 120 | : —_
SAMPLE TYPES: TYPE OF TESTS:
8 SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD  MAXIMUM DENSITY €U TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION £l EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-16

Date 7-25-02 Sheet 1 of 3
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Tri-Valley Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (0'-28'=5952, 28'-65'=3921, 55'-84'=2531, 84'-114'=1407) lbs Drop 12"
Elevation Top of Hole 1480' Location See Geotechnical Map
s .o |8 |2 3% |2l DESCRIPTION g
s2 | 55| £o <] O @ | &w | JE 85 -
G| BS | 82 | 3 = 28| Bg | 02 S
g | Aw | B4 | F £ B 2% cE | = ®
o o < 3 a g = 8 :gg Logged By JBW/IGS a
=
Sampled By JBW F
14301 0 s7VLANDSLIDE DEBRIS (Ols7);
_ B ; boring was caving in the upper 5 to 7 feet,
14751 5— u
14704 10— . = . ) . .
]@(10 I @10’ SLATE, medium gray, slightly moist, blocky, fractured, open
- 30W,68NE fractures ranging from 1/4" to 3" wide on north side of boring; open
R-1 12 fractures not as visible on south side of boring.
@12.3'5: @12.3 shear with roots; shear offsets open fracture at 10' by 6"-8";
] N’SDW,ﬁBNE | below shear slate is more fractured.
14651 15— M
N g16.4' ] @ 16.4' shear zone, CLAYEY SILT, vellowish orange; below shear the
:N20E,158E SLATE is medivm gray, moist, blocky.
N @17 I || @17 open fracture, lined with roots to 1/4" wide, same fracture set
13W,708E observed at 10" (J)).
] @19 1;; [ @19' another open fracture (J,) to 1" wide, lined with foots.
14604 20— N20W,805W [
- R-2 I 4
] N 22" fractures (J, and J,) from above converge; 1" thick fractures are
_ i infilled with SANDY SILT.
14551 25— @25 s: i : (@25 fracturc zonc frotn above widens to 2' the southwest side of
_| I\fSOW,SBS W | boring is more broken with respect to northeast side of boring,
J:
- NESW B55W L
1450J 30 i i i o
SAMPLE TYPES: TYPE OF TESTS:
§ SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE 5H SHELBY TUBE MD  MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CH  CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-16

Date 7-25-02 Sheet 2 of 3
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Tri-Valley Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight ((-28'=5952, 28'-55'=3921, 55'-84'=2531, 84'-114'=1407) Ibs Drop 12"
Elevation Top of Hole 1480 Location See Geotechnical Map
o rd 2| f— 2
sl_le |l g |2l slf et DESCRIPTION 7
=% | £ Eg | © " o | g ! ZE | B =
S8 88| 88| 2 | 2 38| &g | oF 5
o = o= oC | =1
28 6 . § s z 25|33 |Loggeany JBWIJGS g
5 Sampled By JBW L
1450 30
h 31 R-3 H 8 @31 open fracture, rough surfaces, 2"-3" wide 2" deep; locally
- 15W, 835 W | developed olive-brown clay coating along fractures.
N | @33’ SLATE, is blocky, less oxidized than above, with a significant
| L] decrease in fractures (fiactures are hard to see}, fractures are
@34 I predominantly closed with lncalized clayey infill, decrease in
i ] 73IW,60NE u moisture along fractures.
1445 35 / :
35T {@34' prominent joint sel.
_ @25\&’,768 W L. .
36' L ] @36' SLATE is blocky, prominent joint set fracturing decreases.
- B5W,70NE L)
37 ;Jyrite along foliation.
] | | 38 5" olive-gray clay along foliation and jointing surfaces (lecally);
. %38‘ A N N N | SLATE, becomes less fractured and more cobereat than above
] ! 6SWISSW T L BEDROCK:SANTA MONICA %LA:FE (Jsm):
: , gray and grayish brown, slightly moist, hard, massive, slightl
14401 40— IgI_TSW,'?DNE | | to moderately fractured, with loca]ize):i shears. ghtty
_ IS\I:BQE,SZ»SE R4 I 0
- N10E,655H L
38.%
7 NFoE20NW (|
— Fy: ||
NOGDE,ISNW @44 SILTY CLAY, moist, localized fractures with a yellowish-orange
14354 45— I@r-ﬂ' I I coating along fractures; localized shearing along fractures.
63E, 835K
_ 48.5' u
N Nssweasw |
I%a,sr F,:
_ 30W,635W o
@53.2' F,: ‘
| swsIiNE | @48.5' fault with an olive gray CLAY, wet, soft; SLATE on the
F,: southwest side of boring is moderately to highly fractured; fractures
14304 50— §40W,48NE . have an olive gray clay, moist to wet, soft, plastic.
_ N3SW 47NE . ¢ i 1 ‘ o
%1)54' S: a proininent fracture set with olive gray clay infill {1/8" to 1/16" thick).
_ 42W 48NE o
956' S:
] 8 35W A7NE L
: . @53.2 a fault (F,) with a well developed cfay seam; the fault tnncates
— N55W,37NE u the fractures from above.
14251 55— -
h ] @56 fauit (F,) cxits the boring on the northeast side; the SLATE
| ] below (he faull is medium gray, moist, hard io very hard, and
stightly to moderately fractured; with localized shears.
1420_ 60_. — - _
SAMPLE TYPES: TYPE OF TESTS:
§ SPLIT SPOON G GRAB SAMPLE DS BIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD  MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION €1 EXPANSION INDEX
T TUBE SAMPLE CR CORROSICN RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-16

Date 7-25-02 Sheet 3 of 3
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Tri-Valley Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (0'-28'=5952, 28'-55'=3921, 55'-84'=2531, 84'-114'=1407) lbs Drop 12"
Elevation Top of Hole 1480 Location See Geotechnical Map
d b }E g antne, E
S | Q @ Z s ls |2, §“5 DESCRIPTION 3
SEl =8| £ g~ @ o C S | 8¢ ~
52 88| 8% 2 | g |2 |88|82|03] 5
B ah | G = § 0g S‘ §§ 23 |Logged By JBWLIGS §
o Sampled By JBW b=
14201 60 i - T R6 E 5 for 6 SLgE&HIggfiiwn gray, moist hard; blocky texture, If;{")derately
o | | Total drilled depth 60°.
Sampled to 61.5',
- | Boring downhole logged to 58",
Groundwater not encountered.
14151 65~ & Boring backfilled with cuttings.
14101 70— H
1405 75— H
1400+ 80— m
13954 85— n
1300) 90— A A
$AMPLE TYPES: TYPE OF TESTS:
§ SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD  MAXIMUM DENSITY CU TRIAXIAL SHEAR
B8 BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-17

Date - 7-28-02 Sheet 1 of 3
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Tri-Valley Dirilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight {(0'-28'=5952, 28'-55'=3921, 55'-84'=2531, 84'-114'=1407) Ibs Drop 12"
Elevation Top of Hole 1490  Location See Geotechnical Map
°] ey 2| g 2
S L g 2 |81 |2 85 DESCRIPTION @
=§ o Lm ° @ Q | Guw EE —d -
[ ﬂ..s [~ 3] b=} - DO | D | O S
gu|dw | B4 E | B @p Q% oE =2 o
o O < s ' QE' =8| 82 Logged By JBW/IGS §
" A Sampled By JBW (=
14301 0 SLUMP?(Qs7):LANDSLIDE, DEBRIS? (QIs?):
N | . grayish brown to medium gray, dry, moderately hard to hard
(locally), massive to slightly foliated, moderately to highly fractured,
N | with prominent shear zones; fractures are generally open fo 3/4",
localized infilied fractures; fractures have iron oxide staining along
- a surfaces; small roots and rooflets were observed along fractures and
sheared zongs.
B 94' 5 | (@ 4' shear zone, 1.5" to 2" thick, broken up slate, with iron oxide
14851 S5— ) 5W.1 35w | staining.
] 6'S: |
_ ~W,45 L
@7 apen fractures with roots, 1/4" to 1/2" open.
] ] 9.5 : 9.5' open fracture, 1/4" to 1/2" open.
1480+ 10 15E,755H @ pe
N R-1 26
11'S: @11' shear zone, SANDY GRAVELLY CLAY, orange yellow,
_ 80E,36SKH N stighltly moist, slickensided planes, shear zone coniinuous around
E-W,395 boring, 1.5" open fracture from above truncates at shear zone; slate
_ 11.88: B below shear zone is oxidized and fractured.
85W . 358W : @ 11.8' shear zone, CLAYEY SILT, 1" thick, slate below shear zone is
_ L medium gray to grayish orange brown, slightly moist, moderately
fractured, shghtly foliated and oxidized.
14751 15 H
N 16'S: B @ 16" shear zone along foliation, 1.5" thick, puiverized slate, medium
- 35E, 308K a gray to black, moist, sheared with slickensides and polished
(N35E,465H surfaces.
N 18I i I @ 18' shear zone, with an undulatory contact with a 1/4” thick clay at
_ 25E, 855K L the base, continueus around boring.
] 20— N20E,38NW
14707 20 NISESANY 5 g or o
_ 1@20.5' J: -2 or @ 20.5" fracture infilled with SILTY SAND, 1/2" thick, predominant
15E,708H joint set.
_ 2 | @ 21.8-23" shear zone with a GRAVELLY CLAY seam at top and
22511-3 G%SE bottom; shear surface is continuous around boring.
7] 23'S: i : BEDROCK:SANTA MONICA SLATE : T
_| 15E,22NW L <. medimm graylsh brown to medium gray, moist, moderately
. N25E,19NW hard to hard, massive, stightly less fractured than above; fractures
14654 25— NEHOW, 165W L are predominantly tight/closed with localized infilled fractures and
NI3W,145W ron oxide staiﬂiﬂg, )
= NSW,115W - : @ 25.5' fracture surfaces are moist, iron oxide stained, and contain
25517 sericite (white secondary minerai).
_ 13E,605E | .
N2Z5E,755E @ 27 SLATE, becomes slightly foliated with localized sheared zones
_| @27 F, - : along foliation.
Sﬁ-s, 18w
_ _| N23E, 40SE _l |
1460- 30 e Do -
SAMPLE TYPES: TYPE OF TESTS:
§ SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD  MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR  CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-17

Date 7-28-02 Sheet 2 of 3
Project Mountaingate, Tract 53072 ' "~ Project No. 03-0381-002
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (0'-28'=5852, 28'-55'=3921, 55'-84'=2531, 84'-114'=1407) lbs Drop 12"
Elevation Top of Hole 1490’ Location - See Geotechnical Map
g 2 | o2 g 2
& o $ z 51% | 2. %5 DESCRIPTION 3
sy | S| £ a | 4 . k
ﬁﬁ =1 [«7] @ Q wiEs | =0
E=] o] oE | m=Ve
o o | E § "8 |z | 25|32 |Lossedny JBW/IGS 2
: Sampled By JBW Ld
N__ s
14601 30 NT2E1INW . 34 @ 29.8' two shears, S1 is a sheared clay, gray and while, soft to stiff;
- N35E, HNW *~ 82 is a 3"-6" thick multi-sheared slate wil;gr a distinct flaky texture
%29‘ Sy and polished surfaces; the 8, zone thins in the up dip direction (NE)
- 45W,16NE Lt where il is truncated by S1.
5 SLATE. medium grey to brown, slightly moist, hard, moderately
_ NISW, 148W | | fractured with shearing along foliation; sericite and pyrite found
30'S: along foliation and fracture planes.
- 20W,2INE | 31.2" shearing alongafgl‘iﬁtﬁiom
N40E,225 34' shearing along 2
1 35— 31.2'S: -
14557 38 G0E, 20NW
] 32.6'S; L]
! 65E,685H
I N56W,67SW | 37" clay seam along shear.
_ 34' 5: a 37'-41" SLATE, medium gray, slightly moist, moderately fractured,
20E,355H locally sheared with iron oxide stmmng and sericite along foliation
— 35' ) o : and joints,
STl
14501 40— S 1
i TESSH R4 '19 for 6
40E 35NW - @ 41'-71' SLATE, medium gray, slightly moist, slightly fractured,
o ) 938' S: L] massive, hard to very hard; less shearing and fracturing, localized
55W,53NE iron oxide staining with sericite along fractures and shear surfaces.
- J:
?B?E,GGSE
B N%:;\la},sos W]
14451 45— 9605,4155 |
] 942,3' L L
40E,55SH
— 43.5 ) L
T;‘%TONE
N gﬁSE,'fZNW | @ 48'-51' fractures have thin SANDY SILT to SANDY CLAY infill,
| 945' 8 | light orange to orange. .
84{%3.5,36{]8]5
14407 50— 60E.655E o, ]
- 48" I B
85W,90
- 949' I |
15W,605W '
N 3k i @ 53' moisture along fracture surfaces.
_ -W,808 H : .
4'5: @ 54' faint foliation with sericite mineral.
@ss S: |
_ 65E,45SH ]
) @58’ S: i @ 58' minor shearing with clay seams.
- G8E,345H | ] )
T : @ 5% minor shearing along foliation,
1430_‘ 60.__ - S P
SAMPLE TYPES: TYPE OF TESTS:
5 SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONRSOLIDATION El EXPAMNSION INDEX
T TUBE SAMPLE CR CORROQSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-17

Date 7-28-02 Sheet 3 of 3
Project : Mountaingate, Tract 53072 : Project No. 03-0381-002
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diamater 24" Drive Weight (0'-28'=5952, 28'-55'=3921, §5'-84'=2531, 84'-114'=1407) Ibs Drop 12"
Elevation Top of Hole 1490" Location See Geotechnical Map
. . 8
g o | 8 |21 sl% s DESCRIPTION g
Lo | Ew | = 2 =X | @ [
- L= R b= & o] c‘s - | =ty
881 83| 89 | £ B | oL | 88188 Of S
= o .oc | =Y
g %o | & § "8 |2 |25 |32 |Loaged By JBWAIGS 2
Sampled By JBW L
B
14307 60 N55E,65NW @ 60" increase in moisture; SLATE is medium gray, hard fo very hard,
_ 959' . | B3 blocky texture, slightly fractured.
) 60E, 755K
7] N67E.75NW | (@ 62'-63" water scepage observed in slightly fractured slate.
1425 65— -
¥ n _
@ 66 free water surface.
I B4
14204 70 S—
| i Tetal drilled depth 70".
_ L Sampled to 74",
Boring downhole logged to 66'.
| | Water seepage between 62' and 63,
Groundwater surface at 66°.
n | Boring backfilled with cuttings.
14151 75— o
14101 80— H
14051 85—
1400 90 1
SAMPLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MDD  MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK 5AMPLE CH CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-18

Date 7-25-02 Sheet 1 of 1
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Roy Brothers Drilling Type of Rig  Track Bucket Auger
Hole Diameter 24" Drive Weight Drop "
Elevation Top of Hole 1545' Location See Geotechnical Map
s | |2 |et|dz DESCRIPTION g
S.lg.] 2,1 & | Z |e8\2 |Es|gw 8
- = —-— .
8%/ 3% 88| I | £ |3t |&m|8E|oY 5
= ns oc | ="
T |9 o & § 2 23 | 82 |Looged By JGS ‘lg_i
. a Sampled By JBW 2
N
15451 ¢ LANDSLIDE DEBRIS (Qls3): _
_ ] - Wi top soil/colluviutm), hight brown to olive
gray-brown, dry, loose to medium dense.
15401 5+ s SANDSTONE, light brown to light gray, dry, massive, fine-grained,
N ] friable, moderately fractured, fractures are open up 1o 3" wide with
ToOts,
] ] @8" SANDY SILTSTONE to SILTY SANDSTONE, light brown to
| L] light gray, dry, open fractures, very hard, cemented, slightly
LR metamorphosed.
15354 10— 40E 8TNW L @9 SANDSTONE, southeast side: fine grained, hard; northeast side:
NIOE, 75SNYW less cemented, moderately hard, friable.
| L @10" SILTY SAND, medivm brown to fight brown, slightly moist,
moderately loose.
N i (@12 SLTSTONEFINE-GRAINED SANDSTONE, light brown 1o
| || light gray, slightly moist; slightly fractured, very hard, cemented,
slightly metamorphosed.
1539 15— e T ===
7 | Tota) Depth 15",
_ al No samples taken.
Boring downhole logged to 15",
| L No groundwater.
Boring backfilled with cuttings.
] || Auger refusal at 15",
15251 20— H
H
15204 25— -
lSlS‘l 30 i PR . s '
SAMFLE TYPES: TYPE OF TESTS:
S SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD  MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-19

Date 7-23-02 Sheet 1 of 3
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Roy Brothers Drilling Type of Rig  Track Bucket Auger
Hole Diameter 24" Drive Weight ' Drop "
Elevation Top of Hole 1430’ Location See Geotechnical Map
‘ ) 2 S . 8
5 L 8 2 |21l |2 %% : DESCRIPTION 2
25| S5 | €| T o O Ew| 3T 8] ' =
go| 82| BS | 2 =3 A2 |28 | Oz k:
= ms ocC | =%
F-lat1 g z § B Z | 23|33 |Louged By JBW/JGS g
Sampled By JBW Ll
S
14307 0 LANDSLIDE DEBRIS (Qls-2a);
| |k * medium aﬁ rownt and gray, dry to slightly moist, soft to
medium hard, broken, moderately to highly weathered; with
_ o localized remnant foltation,
1425 S5 ]
N 3 F,y |
- @-S,sgw | ‘
05 @9 Sih.:ag zrém::' sl:}tc,ﬁmedmz&l Iljlr_mgfln to mlcl.fliurg gnj.tt)l/{ s[ll:lghtlyl moist,
AT 5'S: L pulverized, y fractared, highly weathered, with white claye
14201 10 Sow Lasty mineral (serli‘clﬁg). Y
415y 15— ] @ 14'-21' SLATE, slightly maist, highly fractured, with open fractures
_ ) L up to 1" on the eastside of boring; blocky, localized and fractured,
wle' I with quartzite veins; wedge failures causing caving and ravelling,
_ -W. 638 L. {bering up to approximately 3' to 4" in diameter}; roots and
rootlets observed along fractures.
14301 20—
N B @@ 21'-25' back to the highly broken SLATE, grayish orange-brown, ‘
] L " highly weathered, with localized relic foliation.
1405{ 25— . l , . am e .
w25 S @ 25' shear zone, 3"-4" thick, SILT with SAND and GRAVEL, dark
| 20W, 205 W Ll Era s to black, dry; gravel consists of slate rock fragments.
NSOW 255W SL T%S below shear zone is blocky and highly fractured; with localized
4 L] raveling zones,
= B
: I l i
1400J 30 - e e R
SAMPLE TYPES: TYPE OF TESTS:
5 SPLIT SPOON G GRABR SAMPLE DS DIRECT SHEAR 84 SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD  MAXIMUM DENSITY CU TRIAXIAL SHEAR

B BULK SAMPLE
T TUBE SAMPLE

CN  CONSOLIDATION El EXPANSION INDEX
CR CORROSION RV R-VALLE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-19

Date 7-23-02 Sheet 2 of _3
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Roy Brothers Drilling Type of Rig  Track Bucket Auger
Hole Diameter 24" Drive Weight . Drop "
Elevation Top of Hole 1430' - Location See Geotechnical Map
g 2| g= 8
S 1. | @ 8 = e |5 | 25| 8 DESCRIPTION 8
S| B | 5= | © ® O S | IE | & =
SS|B8| 83| 2 | g |3 |8% BElog 5
o = oL | =2t
Shiot g E § ag E |23 |82 |Logued By JBW/IGS §
Sampled By JBW e
S
14001 30 30" S: @ 30' shear, 1" thick SILTY CLAY with rock fragments; SLATE
- SE,3TNW L below shear is medium gray to dark gray, slightly motst, highly
fractured to pulverized.
B l@,33' S [ | . @ 33' shear zone, 3" to 4" thick, clay with sand and gravel (slate
_ 45W,23NE L fragments); SLATE below shear zone is slightly moist, highly
fractured, with sheared and fractured quarizite veins (with localized
1395 35— = raveling zones).
B 937‘ S: | @ 39.5' another shear zone; 17 to 2" thick, same as above.
_ 60E, 38N L]
1 40— 39.5' S a
13901 40 30W . 305W
- @41.5' S: L @ 41.5" shear zone, 3" to 6" thick, top of shear zone is unoxidized,
20E,17SH i bottem 1" is oxidized, SILTY SAND with white clay mineral
_ 5@42' " {sericite); slickenlines above and below.
:N63E,365E
7 | @46' Qls-2a Rupture Surface, 2" to 3" thick sheared zone, well
13854 45— | developed around the boring, with a 1/4" thick clay at the base,
medium to dark gray, moist, firm to stiff, with polished surfaces.
N @8 [ | LANDSLIDE DEBRIS (Qls-2):
| RS: || :medium to dark gray, moderately hard to hard, moderately to
] N50E,285E highly fractured, with focafized sheared and broken zones;
_ N&5E, 355K || moderately to highly weathered; with localized remnant foliation,
1380 50— 50'Fo: ]
_ B0E 4551 i
{@53' thin shear; the SLATE below the shear is moderately to highly
| || ured, with rotated and folded fractures; iron oxide staining
5251 along fractures, localized open fractures up to 1/2" open, some
- T8W JONE a fractures have a silty sand infifl (dark gray).
13751 55— i @ 56.5' Qls-2 Basal Rupture Surface, 1" to 2" thick CLAY, gray,
_ L] moist, firm o stiff, well doveloped around the boring.
777001 {0 S S . -
BRS: - BEDROCK:SANTA MONICA SLATE (JSM): -
N NSE, 13NW L , gray lo gray, slightly moist, hard, moderately fractored,
NIOW,255W massive to slightly foliated; localized quartzite veins up to 2" thick;
_ as?T by L localized iron oxide along foliation.
34E,72S];
137¢- 60 L P t
SAMPLE TYPES: TYPE OF TESTS:
5 SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE 5H SHELBY TUBE MDD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN  CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-19

Date 7-23-02 Sheet 3 of 3
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Roy Brothers Driliing Type of Rig  Track Bucket Auger
Hole Diameter 24" Drive Weight Drop "
Elevation Top of Hole 1430° Location See Geotechnical Map
g g £ |8z DESCRIPTION g
o | L2 8 = o | % e - S
“pl=0 | S| © o 0| S | DB | B -
Sel 80 BS | & s | 2|88 |E2|5; 5
2 T o OC | =0t
& o=l o b § oe g =3 &3 Logged By JBW/IGS ‘é_"
Sampled By JBW -
N S
1379+ 60 60’ S: SLATE, gray to dark gray, slightly moist, hard, moderately fractured;
- 25E,228H | massive to slightly foliated; localized quartzite veins up to 2" thick;
Fa localized iron oxide along foliation.
- E-W 355 2 ]
62' S: (@62 shear zone, 1" to 2" thick, predominantly GRAVELY SILT with
. ~W, 508 ] a clayey texture, gray, moist, firm to stiff,
62" 5: :
- W,408 W L]
635 @ed’ t;;1.r|::]t1t1em' shetﬂr, é" thii‘::[l-;, sarcrlle afsbabove, upper shear at 62' ties in
1 R : L wil ar at the down dip side of boring.
13651 65 I\%OW, 64NE P g
" @64' | SLATE below lower shear is medium gray, slightly moist, hard,
N7OW_30SW massive, moderately fractured, fractures are closed, with localized
- | iron oxide staining,
13601 70
] ] Total Depth 70",
. u No samples taken,
Boring downhole logged to 70'.
_ L] No ?ruundwster.
Boriag backfilled with cuitings.
13554 75— u
- |
1350 80— u
1345 85-— »
1340_ 90 ——— e —
SAMPLE TYPES: TYPE OF TESTS:
5 SPLITSPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD  MAXIMUM DENSITY CU TRIAXIAL SHEAR
B8 BULK SAMPLE CN CONSOUDATION El  EXPANSION INDEX
T TUBE SAMPLE CR  CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-20

Date 7-24-02 Sheet 1 of 3
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Roy Brothers Drilling Type of Rig  Track Bucket Auger
Hole Diameter 24" Drive Weight Drop "
Elevation Top of Hole 1385 Location See Geotechnical Map
s e |8 | £ | i DESCRIPTION g
£~ £ o o @ ol c e _ﬂ!o =
58188198 | 2 | 8 |3t 8| ks o s
s m oc | =or
a O] [ & | 5| 2 |23 |32 |Losseany JGS 3
N g Sampled By JBW -
13851 0 LANDSIIDE DEBRIS (Qls-3a/Qls 315 TY SAND, light brown
| L] to medium brown, dry, loose, to moderately dense.
— [
13801 5— | @35' SLATE, medium gray, slightly meist to dry, highly fractured,
] L) rootlets along fractures tight, fractures filled.
¢ Fy:
| ng:}SSSE i
— H
13751 10— u
— H : . o
13'F;: @13' SLATE, medium gray, slighily moist, highly fractured, fractures
_ 6O0WI0SW L] 1/4" thick, fractures filled, rootlets along fractures; horing ravelling
J: along wedge failures to 4' diameter; trend of oblong shape boring =
w70l 15 W, 85N i E-W,85N.
n 19 5; ] @19 SLATE, medium gray , hi%h]{ fractured, blocky slightly moist,
13651 20— 55E,385H n hard; shear zone composed of SLATE, shghtly moist, medium gray
to dark gray, highly pulverized, rootlets along fractures.
7 | @24 SLATE, medium gray to dark gray, slightly moist, totally
13604 25— L pulverized; shear zone composed of silty gravel.
_ | | SLATE, medium gray o dark gray, slightly meist, moderately hard,
blocky.
- 126.5'S: |
751, 50SE
_ u
1355° 30 e e
SAMPLE TYPES: TYPE OF TESTS:
5 SPUIT SPOON G GRAB SAMPLE DS DIRECT SHEAR 54 SIEVE ANALYSIS
R RING SAMPLE 5H SHELBY TUBE MD  MAXIMUM DENSITY CU TRIAXIAL SHEAR
8 BULK SAMPLE CH CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-20

Date 7-24-02 : Sheet 2 of 3
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Roy Brothers Drilling Typeof Rig Track Bucket Auger
Hole Diameter 24" Drive Weight Drop "
Elevation Top of Hole 1385' Location See Geotechnical Map
) Q .A
sl_le |8 | 2|8 |82 DESCRIPTION g
SE(EE ! S| © o 6| By | 8% | 20 -
s$|BS| 28| 2z | £ |3 |88 E3|OQ 5
w < =3 ok =3 | §2 {-ogged By 3
Sampled By JBW -
13551 30 s
30'S; @30 shear zone, GRAVELLY SILT, to SILTY SAND, highly
- 20W,15NE L] fractured, white clay mineral (sericite).
13504 35— 1 . -
353, @35 prominent joint set.
| BWessw L
E,:
i N7SW3IINE ]
] 938' Ty i @38 slate mediwm gray, moist, highly fractured, blocky, localized open
_ »W,ﬁ% S L] fractures, no rootlets.
I
13451 40— I&]OE,SSSE | |
7 [ @42 SLATE, medium gray to dark gray, completely pulverized with
N || isolated blocky zones, matréix is CLAYEY SILT, gray to medium
gray and greenish brown moist to very moist, firm to stiff,
_ L moderately hard, massive appearance with localized zones of white
clay mineral (scricite).
1340 45— u
13351 50— N
13361 55— w
B wak' S B @38 shear zone, SLATE, yellowish brown, fractured and pulverized as
_ NSSWIssW | ) above. -
13254 60— — -
SAMPLE TYPES: TYPE OF TESTS: &
§ SPLITSPOON G GRAB SAMPLE DS DIRECT SHEAR SA  SIEVE ANALYSIS
R RING SAMPLE SH SHELBY TUBE MD MAXIMUM DENSITY CL TRIAXIAL SHEAR
B BULK SAMPLE CH CONSOLIDATION El EXPAMNSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-20

Date 7-24-02 ) Sheet 3 of 3
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Roy Brothers Drilling Type of Rig Track Bucket Auger
Hole Diameter 24" Drive Weight Drop "
Elevation Top of Hole 1385 Location See Geotechnical Map
sl (e lg | £ |58 iz DESCRIPTION &
ﬁ“" =% | =o = & 0| Eu | 3E _l!d et
SISE| RS | £ | B | & 4R|EE GG %
="
ﬁ o o b, § Qoo g =3| 82 Logged By JGS g
P
Sampied By JBW -
3 fl 5
13751 60 @60* SLATE, medium gray, slightly moist, blocky.
7] i Total Depth 62",
- H No samples taken.
Boring downhole logged to 62'.
13204 65— | . No groundwater.
Boring backfilled with cuttings.
13154 70— M
13104 75— -
1305 80— H
13001 85— =
12951 90
SAMPLE TYPES: TYPE OF TESTS:
8 $PLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE 5H SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CHN  CONSOLIDATICN El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.
b}




GEOTECHNICAL BORING LOG LB-21

Date 8-1-02 Sheat 1 of 2
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Tri-Valley Drilling Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (0-28'=5952, 28'-565'=3921, 55'-84'=2531, 84'-114'=1407} Ibs Drop 12"
Elevation Top of Hole 1565 Location See Geotechnical Map
o 3‘ o g - E
S le | & 4 zZ [g5ls | &5 8a DESCRIPTION 3
=R 28| S k=] O Q c"s EE Ed =
SP g‘ﬁ'ﬁ s3 | £ & [ |3R| 989 :
oL | =.
= 6 | % E “ |z |25 |32 Looged By JGS 2
Sampled By JBW L
- )
15651 0 BEDROCK:MODELQ FORMATION (Tm):
] ] . medium gramed, light yellowish brown, siightly moist,
massive, moderately hard, slightly friable, slightly fractured.
| B-1
1560 5—
3 R-1 I 7
_| @85 T B-2 X @8.5' slight iron oxide staining on fractured surfaces.
50E,68NW
15551 10—
-] R-2 I 6
11'J:
— 40FE, 8ON'W [
T 13.9'C: B @13.9" sharp, well defined contact with a fine-grained SANDSTONE,
1550 15— B0E,165H || slightly moist, highly cemented, very hard, slightly to moderatel
NSOE, 155K fractured; fractures are tight, filled with calcium carbonate to 1/4";
L N75SE,205E | | contact is 1/4" 10 1/2" altered ¢alcium carbonate,
F: @14.8' SANDSTONE, fine-grained, medium brown, slightly moist,
| NSOE,75NW | | very hard, massive to crudely bedded, slightly fractured, calcium
NGIOS“‘;?SBSNE carrgonatc along fractures.
m 70E, 155H i
8‘
] 50E, 805K _ 19 SILTSTONE, medium brown, slightly moist, stightly fractured,
15451 20— N20E,85NW e very hard, cemented. ghtly nd
| 53 |
1 e @24 5" J. | 24.5' SANDSTONE, medium brown, slightly moist, inederatel
15404 25 25]5,75NWB‘4 @ fractured; fractures are filled with silt, iron oxide staining and Y
_ I rootlets along fracture planes.
N50E, 805K
- 25" J.
35E,65NW @2;’ SAN?STONE, well cemented, hard to very hard, tight, slightly
J: L ! actured,
N35E,608H very hard drilling below 27",
15357 30 } IFUREN N | ——— —
SAMPLE TYPES: TYPE OF TESTS!
§ SPLITSPOON G GRAB SANMPLE D3 DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE §H SHELBY TUBE MDD  MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




GEOTECHNICAL BORING LOG LB-21

Date 8-1-02 Sheet 2 of 2
Project Mountaingate, Tract 53072 Project No. 03-0381-002
Drilling Co. Tri-Valley Drilting Type of Rig Bucket-Auger
Hole Diameter 24" Drive Weight (0'-28'=5952, 28'-66'=3921, §5'-84'=2531, 84'-114'=1407) Ibs Drop 12"
Elevation Top of Hole 1665' Location See Geotechnical Map
e g A DESCRIPTION §
S |12 8 Z | o810 |2 %a $
e S8l 52| B o O | £u | B | B =
HEIE N 4 5
u% 0"l o E § o g §§ SE’. Logged By - JGS E
Sampled By JBW L
1535{ 30
N B Totsl Depth drilled = 31",
N | Sampled to 27",
Boring downhole logged to 307,
| B Groundwater not encountered.
Bering backfilled with cuttings.
15301 35— - Auger refusal at 31 feet.
- H
15251 40— o
] | §
15204 45— B
1515 50— .
1510{ 55— s
15054 60— — -'.— - .l
SAMPLE TYPES: TYPE OF TESTS:
§ SPLIT SPOON G GRAB SAMPLE DS DIRECT SHEAR SA SIEVE ANALYSIS
R RING SAMPLE $H SHELBY TUBE MD MAXIMUM DENSITY CU TRIAXIAL SHEAR
B BULK SAMPLE CN CONSOLIDATION El EXPANSION INDEX
T TUBE SAMPLE CR CORROSION RV R-VALUE

LEIGHTON AND ASSOCIATES, INC.




UNIFIED SOIL CLASSIFICATION SYSTEM

isers than 50% of
moterlol Is LARGER
than No. 200 sleve
sixe.)

SANDS

{Mors then 30% of
caarse fraciion |s
SMALLER thon the
Mo, & slave size.)

CLEAN SANDS

sw

";";Q: oW Weall gradad gravels, gravel-sand
CLEAN o ":t mixtures: little or no fines.
GRAVELS THS :
Ll
u."“. orne fines) g ol op | Poorly graded graveis or gravel-sand
GRAVELS L@s"s | mixtures, little or no fines.
{Mare than 50% of L :';‘"
coarss froctlon s b .
LARGER then the A _ .
No. 4 tisy :"mo_} GRAVELS ‘l',:,‘." GM | Silty gravels, gravel-sand-silt mixtures,
WITH FINES vt :
COARSE l:'p p:::?-.lu. ameunt gaotl cc | Clovey gravels, gravel-sand-clay
GRAINED  : mixtures.
SOILS .

Well graded sands, gravelly sands,
fittle or no fines.

{Littla or ne Hines)

SP

Paorly graded sands or gravelly sands,

fittla or no fines,

SANDS
WITH FINES

M

$I4y sands, sand=-silt mixtures.

(Appreasiable aemount
of Hnes)

sC

Clayey sands, sand-clay mixtures.

FINE
GRAINED
SOILS

(Mare than 30% of
wajerial I3 $MALLER

thon Mo, 200 pevs
size.)

SILTS AND CLAYS
(Liquid Hmlt LESS than 340}

ML

Inorganic silts ond very fine sonds, rock
flour, silty or clayey fine sands or clayey
silts with slight plasticity,

CL

inorganic clays of low to medium
plasticity, gravelly ¢clays, sandy clays,
silty clays: lean clays,

oL

Organic silts and organtc silty cloys of
low. plasticity.

SILTS AND CLAYS
{Liquid Nimir GREATER than 30

MH

nargonic silts, micoceocus or diato-
maceous fine sandy or slity solils,
alastic silts,

CH

Inorganic clays of high plasticity,
fot clays,

OH

drgcmic clays of medium to high
plasticity, organic silts.

_HIGHI.Y ORGANIC $50Q1LS

Peat and other highly orgcmlc soils.

W Solls possessing choracteristics of two groups are designated

by combinations of group symbols.

PARTICLE $1 Z € LI ML T S
SAND GRAVEL !
SILT or CLAY COBBLES! BOULDERS
FINE |MEDIUM I;ounss FINE | couRrse | -
Ns,2040 No. 80 Nao, No. & 3/81n. Aln. 12 In.
U.S. STANDARD SIEVE SIXE
Barclay-Hollander
B Date: : . 1]
G. A, NICOLL & ASSOCIATES, INC. ate April, 198
/_"\ Project No: Figure Mo.:
EARTH SCIENCE CONSULTAMTS 100 - N3 a1




LOG OF BORING

N

A

Dri liAig: Boring Diameter: Boring Elevation: Borlng Number
TRACK RIG . 24 inches 1304+ feet Bl
Data Drilleq: Thia Iog is a reprasantation of subsurlaca conditions at the time and place of dellling. With tha
. 10 17/85 JG passage of time or at any other location \hare may De consequential changey in conditions.
SAMPLE 7.; &,
&S R2E S & & '
L&k £ e ) o S
N é@ Q_‘?@_L&Q' % < Q‘}Q" é§ ¢ 5 (é-' o /& Description and Remarks
. o ;} . ~ ' A ;‘g‘f & - .
S/ $E/ 88 ) &5 [FEE) §€ [55/5
' i . SLATE: gray-brown, dry, Silty, fractured
i }fg very har :
f 7 @2 feet: fracture: NBOW, 418
. 4%/ @ feet: roots, foliation: N46W, 268W;
. 5 T fracture: N34E, vertical
" 1 ™ - @7.5 feet: foliation: N70W, 248; fracture:
49| - B 1% NBE, vertical
: L .L;i_ @9 feet: prominant fracture: NL4W, vertical;
. 10 - 5 and N8E, 38W; oxidized with roots to 10 feet
N -;S;j g @11 feet: foliation: N85W, 22§; fracture:
5 -/ i N22E, vertical
i :/}< @12 feet: 4 inch SAND layer
I NR NR - 15 = ﬁ @12.5 feet: weathered Clayey layer, 2 inches
- . // thick, x-hole attitude: NB80E, 408
i ] @14 feet: fracture: N31W, vertical, slightly

open locally

@15 feet: steep fractures

25

@16 feet: slightly moist

@l7 feet: very hard, foliation: N6E, 49E and
N6E, 25E; fracture: N57W, vertical and
N33E, vertical

@19 feet: foliation: NS4E, 21SE
@19.5 feet: fracture: N35W, vertical and
N41E, vertical '

SAN;ﬁ MONICA SLATE

Bottom of Boring at 20.5 feet,
Notes:

1)
2}
3)

NR

No ground water encountered

Refusal at 20.5 feet

Boring dow-hole logged and backfilled

- Non-Recovery

G.A. NICOLL & ASSOCIATES, INC.
EARTH SCIENCE CONSULTANTS
Tustin, Callfornia

Barclay —~ Hollander

Project No.: 3099 -03

Figure No.: A2




LOG OF BORING

il1Rig: : : By . Borl : : Bori
Dril1Rig: Bucket Auger . Boring Diameter 24 inches ng Elevation _ oring Number
. . 1416.,5% feet B_2
DateDrilled; : This tog i1 a represanlation of subsurface condifiona al the lima and place of drifling. With tha -
: passage of lime or al any othaf kocation {hele may be consequantial changes In conditions,

SAMPLE

. /& Descrﬁpﬁon and Remarks
5 /& £ [,
AN & [fES/SE
- . SLATE: gray-brown, dry, moderately loose,
= 1< broken, fractured
. 5 _:2; SLATE fragments in Silty SAND matrix
[ |8.7¢30.31 - i ‘;/@ @5 feet: contact: N72E, 44SE
B 4 2\ @ feet: abundant caliche
i } ig; @8-13 feet: caving
=~ 10 = '
1 hasys.2| - i A { @9-10 feet: roots
- . '// @11-12 feet: fractures: N2E, 72H and NB84E, 63§
) :/5( @12 feet: fracture: N1OE, 57SE
- 15 - 1/ ‘@13 feet: small roots
1 hasfs.aa ] - " {7 _
| 147 @14 feet: firmer but jumbled
- /]2 ] @8-19 feet: caving
L - =
20 ‘ij 2%t @19 feet: matrix comprises more than 50%
I “ &4
s - fg' $ ! @25 feet: irregular caliche coated layer with
- 1| subhorizontal attitude
=)
i ] | @26~43 feet: heavy cavin
B “gig' % 29 feet: very jﬁgbled 8
T - 25 2 31-32 feet: wet
1451 7.5 - [~ T = | @33.5 feet: Rupture Zone: above is crushed
5 T\ ot slate fragments and $ilty SAND matrix;
g i 3/ e below blocky fractured SLATE with 6-~8 inch
T n fracture spacing :

@36 feet: Foliation: N12W, 30E

@37 feet: Fractures: N60E, 80W; within
proeminant fracture zone

@38 feet: Fractures: NJE, 67W

@39 feet: Rupture Surface: N5W, 36E; oxidized
with caliche

@42 feet: Foliation: N36W, 35KNE

Rl AP TR

— 40 — @42.5 feet: Fractures: N14E, 37W and N19W, 62E
- . {(continued on Figure A-3.2)
- .

G.A. NICOLL & ASSOCIATES, INC. Barclay-Hollander

EARTH SCIENCE CONSULTANTS Proisct No.- Figure No-

Tustin, Cattfornia 3099 -93 . A-3.1
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LOG OF BORING

Drill Rig: - 'Boring Di ter: Boring Elevation: i
Bucket Auger ring Hiameter inches oring Eleva onl&lﬁi feet Bofl”;N;mbe'
Dale Drilled: : - This log is & rapresentation of subsurlace condilions al the tima and placs of driliing. With the
) 10/22 / 85 JG passage of time or al any othar localion there may ba consequential changes in condilions.
sampLe [/ | &,
: fé\h §§ é;‘- e(:}ué\_ . (continued from Figure A-3.1)
&3‘3 £ N q‘?¢ PRI . s /& Description and Remarks
s /5 /S8 ) 58 ) S0 /585 £ [5ESe
/)8 ) §F [ 3EE) FE [OF/ES
o —l?
o . - 7
36.1| 3.6 | - - 49 '_&‘/\_
= . /f @47,5 feet: Fracture Zome: N75E, vertical
t- :% @48 feet: soft weathered pockets of Bilty
. 50 SAND
- 5, SLATE has moisture on fractures
s . //<\ " @51 feet: Fracture: N6OW, 73SW; prominant
- 4 foliation: N17W, 28NE '
i - ] @54-58 feet: caving zone with fracture/fault
[143.00 7.2 - B i trend NS7W
- . A @57 feet: Fracture: NI3W, 645W
| 0:( E sheared foliation: N22W, 22NE
i ] \_)_( ~| @58 feet: foliation: platy gray SLATE: N7W,
- 60 %‘ 34SE |
R i | @60 feet: foliation: N1SE, 35E
- "1 E @62 feet: wet, CLAY coated fractures
L. 65 _% Al @64 feet: follation: N6E, 30E; caliche
151.4 5.0 141.5 n _\ é permeated, and sheared
- - sl €65 feet: foliation: N16E, 37E; wet, very
~ . e fra_ctured
70 : 7§ § @69.5 feet: yellow brown, Clayey SLATE
o 4./ - @73.5 feet: foliation: NLOE, 37E; underlain
- 4y by 6 inch gray-white CLAY layer, x-hole
- 43 attitude: N22E, 23SE:; underlain by oxidized
-~ -4 - wet SAND layer, 1 inch thick
- 78 -1_( @76 feet: cherty layer underlain by several
i § 7§ thin plastic CLAY layers
- 4 @78 feet: Sandy CLAY with SLATE fragments:
= . orange-brown, plastic, no apparent structure
[ T21.6|10.0 [126.0 B 80 ...4‘-;’( @80 feet: Rupture Surface: x-hole attitude:
/;/\ N60W, 308W; 1-2 inches wet, stiff, highly
i :? plastic CLAY; below is crushed wet SLATE
[ 4 {continued on Figure A-3.3) TANDSLIDE MATERIAL

G.A. NICOLL & ASSOCIATES, INC.
EARTH SCIENCE CONSULTANTS
Tustin, California

Barclay-Hollander

Project No..
3099 -03

IFigure No.:

A-3.2



LOG OF BORING

Drif Rig: Boring Diamaeter: ’ Boring Elevation: : Boring Numba
Bucket Auger 24 inches 1416t feet gB”'; r
Daile Dritled: This log is a represaniation of subsurlace condilions at (he 1ime and placa of drilling. With Ihe
10{22}85 JG passage of 1ime of a1 any other locslion thera may be consequential changea in condilions.
SAMPLE R & .
é‘.-",\ G;?g & & ' (continued from Figure A-3.2)
/) g6 [ EE VLW .
L) & $L [T/ » YA Description and Remarks
s/ )85/ 58/ 88 /358 £ S5k
&§/5) ) ET ) 8§ [3EE ) §& 195/
. 4{°< -
a 1 '@82.5 feet: foliation: N6BE, 28SE; with a
[ ]2J2 | 174 inch and 1/2 fnch CLAY lenses
- 7 Q,\ E @86 feet: firmer with 1/8 to 1 inch open
ol AN E fractures '
: i [ @87 feet: drier
I B ‘t; E @88 feet: gouge-like appearance: moist,
az.2| 7.3 [133.4 - 17 2 Clayey SILT matrix with gravelly SLATE
' ' : — 90 A== |3 fragments, locally oxidized
: ";( : @90 feet: faint slicks in sample tip
i 2@ | @91 feet: slightly drier
= :
3 95 ';5 té} @95 feet: very fractured, short, faint slicks
[ 166.31 6.1 |135.3 —| & in sample tip
] i POSSIBLE LANDSLIDE MATERIAL
4
e |00~
| .
: : Bottom of Boring at 96 feet,
5 4 Notes:
r : 1) Heavy caving due to fracturing at 8-13
| feet, 18-19 feet, 26~43 feet and 54-58
N :] feet
- . 2) No ground water encountered
-7 3) Boring down-hole logged and backfilled
@ G.A. NICOLL & ASSOCIATES, INC. Barclay-Hollander
EAHTHSC{ENCFCONSULTANTS ProjectNo: - j Figure No.: ]
Tustin, California 309903 A-3.3




LOG OF BORING

Drill Rig: Boring Diameter: ’ Boring Elevation: Boring Number
Bucket Auger . 24 inches 1548+ feet .
—— , - , B-3
eD d: This log i » ation o subsurface condilions. ! ace . Wi
Date et 1 0/23-10/24 JG | pussane of time ar at any atoer tocation there may ba consedomntial Shanges In conditions
SAMPLE @ .
A
& S
LA & e , .
g 03 AL ) i f .
ﬁ‘a ﬁ&{" /é; & = ,:%f\ . Qé’w é“ Description and Remarks
S /&) S5 ) 58 ) 89 [858) £ [SE54 - |
Ff)SC)S Foo ) $8 ) EEE ) S IS/
T
- 1= - SILTSTONE: light yellow-brown, laminated, punky
i 1= @.5 feet: bedding: N45W, 4NE, thin oxidized
R 1= layers
. _ I .
123.2] 22.6 |108.1 i _Ez;r @6.5 feet: very hard
| 1= @9 feet: 2 inch cemented layer
~ 1. ©9.5 feet: bedding: N5E, 14E; prominant
- 1. fracture: N72E, vertical and N28W, verticalj
- <. T S ic. :
[1T7]29-0 12.9[110.8 10 3: | ilicic shale
11 “@10.5 feet: fracture: N32W, vertical, open
1=- 1/4 inch .
I 17 @15 feet: Silicic layer, 1 1/2 inch thick
- 15 '_Eé? @16 feet: hard, .brittle, platy bedded
. I @17.5 feet: Sandy SILTSTONE: gray-brown,
L 4. = oxidized
i 1=7 @19.5 feet: bedding: N5SE, 14E; slightly moist,

Silicic

@22 feet: fractures: N53E, 7INW and N6b6W,
vertical and N37E, 55NW; bedding: NS, Z20E

T126.1} 21.3|101.0

T 1
[ 1
/)
BEDROCK

/

@26 feet: 8 inch cemented layer

i

- 25

|
T

T 1
| I |
M%
<)

] .

@27.8 feet: 12 inch cemented laver, poorly
bedded

@30.5-31 feet: SAND layer underlain by

LI
1

- 1™ dark gray-brown cemented SILTSTONE
. — \J-:H 7 i ) .
| [ %0 :5%: @32 feet: 3/4 inch gray, very moist Bentonite
| {51.9413.7[109:2 | jisg bed: N22E, 12E; bed swells to 1 1/2 inch
| _qisr and has internal slickensides} underlain
£y by dark gray brittle SILTSTONE
o [ =
e 35 = @34.5 feet: 6 inch SAND layer
B x Ay @35 feet: fracture zonme: N6E, 52E
| _g @38 feet: polished shear: N2W, 85E; probable
|- By fault
- 40 “\A- ey . . ) . .
™1 67.4 9.6[115.3 @39.5 feet: SAND layer: light gray, moist,
B T underlain by dark brown platy SILTSTONE
. 4.- |
B 'ﬁ:ﬁ' { (continued on Figure A-4.2)
G.A. NICOLL & ASSOCIATES, INC. Barclay-Hollander
EARTH SCIENCE CONSULTANTS ; . ? .
Tustin, California Project No.: 3099 -03 FigureNo a4 1




LOG OF BORING

Dré I Rig: Baring Diarmeter: Boring Elevation: n Boring Number
_ Bucket Auger 24 inches . 1548+ feet B-3
Date Drilled: This fog is & reprasentalion of subsurface conditions at the Wime and place of drilting. With the
10{' 24 passage of lima or al any oiner location there may ba conssquential changas in condilicns.
SAMPLE N o
(ﬁ&‘ (continued from Figure A-4.1)
S Description and Remarks

[ |130.1 13.1] 100.0

14 t22.0} 3.6 123.5

- 1| [ 42 ceet: crayey ASH beds: 1/8 and 1 inch
b -QQ;Z ' thick, wet, highly plastic with internal
. 1= shearing, underlain by hard and platy
. «Z?S SILTSTONE:; bedding: NS, 1SE
— 45 '%ﬁ @43 feet: 3 inch light gray SAND layer
» . @44 feet: highly fractured zone: NSE, 86E
B 'giz @7 feet: fault: N83E, vertical
: 5o '__‘\\: bedding: N38W, 7NE
i _% @47.5 feet: 3/8 inch open fracture
- 1-- @48 feet: very hard, cemented, dark brown
: :E v @51.4 feet: light gray 3/4 inch ash bed,

R b Clayey
- 55 -2 '
- T=|g | @51.5 - 55.5 feet: SAND: light gray, fine to
B “\..\H M medium grained, friable, very wmoist, massive
- -% underlain by hard SILTSTONE
i so-:i - @57.5 fractures: N52E, vertical and N53W, 80SW
i N bedding: N9W, 15E
= -% €59 feet: seepage
- -% pag

o @61 feet: bottom of 2 inch ash bed: N29E, 15SE;
i 1. undulatory, stiff, highly-plastic, underlain
- 65 9+ by yellow-buff SAND and STLT | |
B 1 =
5 4 @62 feet: hard cemented layer
i ’ \ @62.5 feet: green-gray-brown fine, SANDSTONE
n 4 .
e 70 - - @68 feet:; ground water level in boring
[ \ MODELO FORMATION
: 75 _-. Bottom of Boring at 70.3 feet,
: : Notes:
: : 1) No caving
- - 2) Seepage at 59 feet :
- _ 3) Boring down-hole logged and backfilled

G.A. NICOLL & ASSOCIATES, INC.

'Barclay—Hollander

EARTH SCIENCE CONSULTANTS
Tustin, California

Project No.:

Figure Na.:

3099-03

A-h 2




LOG OF BORING

Drill Rig: I Boring Diameler; Boring Elevation: Boring Number
Bucket Auger 24 inches : 1543 feet
Date Drilled: This log is & rapeasantation of subaurface conditions at b ime and place of drilling. Wilh the B-4
10/25 /85 JG passage of lime of at ady other location thare may be consequenbial changea in candlljum.'
SAMPLE @
7y & A
& SF
Qr G I e,
Ll L3 o5 A &) ' .
‘é:@ J? é« q‘? "‘& ¢«$0¢ S /S Description and Remarks
518/ 85/ 58 ) &5 /855) £ /S Sk -
FfR)8C) Fo ) §F [EEE ) & [85/9E
2 = SLATE: gray-brown, fractured, brittle
[~ '-f" @ 2 feet: fracture: N76E, 319W
- -—‘/; R
o ..M//J @3 feet: fracture: NLOE, 46E; oxidized
- 5 4~ @5 feet: firmer '
L .g @6 feet: 1/2 to 1 inch fracture spacing:
= _/./__4 .N32E., 47NW, with small roots
i 1= @7 feet: fracture: N61E, 40NW
= 10 = : :
[ ]76.5( 3.9|133.8 i é @8 feet: foliation: N70E, 38NW
- . ' @9.5 feet: very hard to 11 feet
: : | @11 feet: fracture: N45W, 70S5W; prominant
- 15 -2/\ @l4 feet: fracture: N37E, S4SE and NI1SE, 42NW
: :/": @16 feet: very fractured, but tight
- ")‘/{ @22 feet: fracture: N65W, 27NE; structure is
- 10 poorly defined
[]52.4 9.5[123.0 - 20 1 @25 feet: sub-horizontal foliation and
»; foliation: N6YE, 11NW
- - ﬁ< o | @27 feet: foilation: N46E, 248W; poorly defined
L, 4 3] .
5 ;_(; S @28 feet: follation: N58W, 26NE; very hard,
25 11 8 competant bedrock :
B B ad N - -1 .
N 4 ©@33.5 feet: fracture: N53W, vertical and
5 1= N26E, 80SE ' _
5 -,-/ foliation: N60E, 28NW
[ ] 45.4 5.7 133.9 — 30 - /i/ @38 feet: fracture: N6OW, vertical; foliation
= 14 dips NW ' '
i 11 | @4l feet: foliation dips NW
B -0 @44 feet: localized, discontinuous weathered
= 35 - zones :
I
. — %
Ve (Continued on Figure A-5.2)
» - ; g
| j103.3 8.6[121.5 B -~
- - ‘/
-
- "
-

G.A. NICOLL & ASSOCIATES, INC.
EARTH SCIENCE CONSULTANTS
Tustin, California

Barclay-ﬂollandef )

Project No.:

3099-03

Figure No.:

A-5.1
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LOG OF BORING

Dl Rig: Borlng Diameter: Boring Elavation: Bo.rlng Nurnber
Bucket Auger : 24 inches 1543+ feét
Date Drifled: This log is & tapresantalion of subsurface conditions al the time and place of dililing. With fhe B4
10/25/85 B (¢ pasaage of lime of at sy othar location there may be g hangea In it
saMPte /| _ q‘-"; _ ' Vi ' '
S RPF S & & (continued from Figure A-5.1)
£/ 8¢ ) s FE /il .
G 2 ) g Lo . s /& Description and Remarks
L™ '?-'L i & [o]
S/8 /&) 8/ 8 /855 £6 /585
& /5 ) e &8 [ FEE §F& LA
- *? @47 feet: foliation: EW, 12N
B 141 ‘fracture: N42E, 728E and NS, 31W and
B '{ - N60W, S8ONE
45 ¥
B 7] g SANTA MONICA SLATE
-] =
| |153.9 nr _{ N® - 50 -ﬁ 4
o 41 Bottom of Boring at 50.5 feet.
= . .
- - NOTES:
- 58 - 1) No ground water encountered
- . 2) No caving
- < 3) Boring down-hole logged and backfilled
= = ‘I NR - Non-Recovery
R d
@ & G.A. NICOLL & ASSOCIATES, INC. Barclay-Hollander
EARTH SCIENCE CONSULTANTS ; . - Figure No.:
Tustin, Callfornia Project No 3099703 fgureNo-a-5.2




LOG OF BORING

Drill Rig: Boring Diameter: Boring Elevation: Borlng Number —
_ Bucket Auger 24 inches ' 1542+ feet . ‘
" | Date Dritted: This tog is a represeniation of subsuiface condliions ai Ihe time and place of drilling. With the B-5 :

. 10 25 /85 JG . passape of tirme or &t any oihar localion thare may be consequential changes in canditions.

SAMPLE @
£y SA
q"}%‘ EF £ Gy
‘5:1{3 _§_\:~E‘-" qf‘? 4\ @ ;\‘scy s Description and Remarks
SI§/ES ) 5§ ) £ /858 £ :
§/8) 8¢ ) &) §9 /FEE) £
Clayey SAND: dark brown, dry cracked
- 121 N | TOPSOIL
= Ve SAND and Clayey SAND: buff and orange-buff
B B} :.} j @3 feet: fractured Clayey SAND: random
[429.0] 9.5 - - 5 i RN polished fractured surfaces :
— m H
[ .':j Bl @.5 feet: CLAY bed: 1/4 inch thick, N47E, 24SFE
3 T )ﬂ é @5.9 feet: very fractured :
b= - 21 :
: . 10 A4/ S| @ feet: SANDSTONE: fine, cemented, very hard
| |37.7| 8.8 {104.8 - 7 oy .
R -;/ L] @8.6 feet: prominent fracture zone: N17E, 54NW;
- 171 = 8 inches wide
- o - i | :
| i /\ | €2:5 feet: fine-medium grained, friable, l|
L 15 _/. A orange-brown, dry massive
@ .
B -'/j\ ol @13.5 feet: fracture: N37E, 73NW .
h — O .
i _;"Z'- Al @11-21 feet: severly open fractured
— i) @15.9 feet: pi.‘ominant fracture: 73W, vertical
L 90 - == |QC : .
- |HQI @17 feet: x~hole attitude on fracture: N24E,
.|- 320
- - @18.9 feet: fracture/fault: N70W, vertical
- - POSSIBLE LANDSLIDE MATERTAL
- 25 4 SANDSTONE: fine to wmedium, highly cemented
9 7 ' __, VMODELO FORMATION
B ) Bottom of Boring at 21 feet.
~ 30 - Notes:
L. -
i 1 1) No ground water encountered
[~ 7] 2) Caving from 11-21 feet
B n 3} Refusal after coring at 21 feet
= 35 = - | 4) Boring down-hole logged and backfilled
- 40

G.A_NICOLL & ASSOCIATES, INC.

Barclay-Hollander

EARTH SCIENCE CONSULTANTS Project No.: Figure No.:
Tustin, California 30699 -03
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LOG OF .BO_RING

Drifl Rig: Boring Diameter: : Boring Elgvation: Boring Number
Bucket Auger ' 24 inches 1541+ feet Bt
Date Orilled: This log % & representation of subsurface conditions al the \ime snd place of drilling. With ihe
2 8 JG -}~ paasage of lima or at any othar ipcaiion thera may ba cunsaquential changes in conditions.
SAMPLE
A _
Description und Remarks
/&
& /2
SAND and CLAY: buff and orange-brown with root
| Y hairs; contact dips slightly downslope
..E ' COLLUVIUM
L 3 T=.]4% SANDSTONE: medium grained, orénge—brown,
1.6} 4.6 = 5 A= 29| cemented, fractured MODELO FORMATION
B T Bottom of Boring at 6 feet.
i .
i X NOTES;
L. 10
B - 1) No ground water encountered
- - 2) Caving from 3 to 6 feet
- - 3) Refusal at & feet
- . 4) Boring down-hole logged and backfilled
[
i T
L. 25
p— w —
= .
. 3
= 35 =
— w L
— -
G.A. NICOLL & ASSOCIATES, INC. Barclay-Hollander
EARTH SCIENCE CONSULTANTS ; . - :
Tustin, California Project No.: 3099-03 anurs.aNo‘. AT




LOG OF BORING

Dritl Rig: Boring Diameler: . Eoring Elevation: Boring Numbar
Bucket Auger 24 inches © 1574% feet '
Date Drilled: This log 19 & representation of subsurface conditiona at tha ima and place of drilling. With tha : B-7
0/28/8 Jc passaga of (ima o¢ at any other localion thers may be q ial changes in diti
SAMPLE & '
A A
& o
LEA L & LI .
o) &8 ) Sp /) £ v [ '
Qﬂ‘? £ N 63 0)4\ & 5;‘? : g oy qé) Description and Remarks
 fa f oS of < G/ F e
/e ) TS S g & fPE
&/S)§C) &) §9 J3EE ) && JSE/SE

L d = SANDSTONE: buff, dry to slightly moist, fine
- 4 - to medium grained, massive, slightly oxidized
" 1-— @11 feet: root hair lined fracture filled with
i 5 ’ '1/8 inch of caliche: N17E, 82W
| |26.11 5.8 | 116.4 L = @11.5 feet: discontinuous oxidized layer:
| J = N50W, 30NE )
B 7 @13.5 feet: caliche filled fracture
. 10 44—~ @19 feet: closed caliche filled fractures.
[ 26.1] 7.2 |117.¢| L T "y
" {/18
&=
o - A
— ] e
- - ‘: [»a]
- 15 o7
37.7| 9.6 {120.0 . 47
3 -.h'—~ @22 feet: medium grained, friable, no
i 1= discernable bedding
| . i 1 ~ MODELO FORMATTON
. 25 _
B 7 Bottom of Boring at 24 feet.
B T NOTES :
- 30_ - 1) No ground water encountered
[~ T 2) No caving :
i 7 3) Boring down-hole logged and backfilled
~ 35 =~
P 40 p—

G.A. NICOLL & ASSOCIATES, INC. Barclay-Hollander

EARTH SCIENCE CONSULTANTS Prolect No- - — Fiaure Nox
Tustin, California rol 3099-03 ¢ . A-8




LOG OF BORING

Orill Rig: . Boring Diameter: Boring Elevation: Borlag Number
Bucket Auger _ 24 4nches 1628+ feet
Date Drilled: Thia kog is a rapresenlation of subsurface condilicna al the time A piace of driling. With the B~8
10/29/85 JG passage of lima or ai any othei lpcation Ihere may be consequential changes In conditions.
SAMPLE R
&
= o . -
GP /[ & & Description and Remarks
$/8/55/ 58 )
/) §< ) Ee
Silty SAND with SLATE fragements
) ' COLLUVIUM
L R '}i- SLATE: ddrk gray-brown, weathered, fractured
B _. @6 feet: begin caving
: N X fractures: N36E, 84W and N27W, 58NE
: T @6.5 feet: fracture: NI2W, 45NHE
. 10 4 @.5 feet: prominant fractures, en_echelon:
[ ]20.3] 4.6 - | N8W, 37NE and N37W, 80SW
a 4 74 @10 feet: fracture/foliation: NS, 40F
[ -3? g @10-13.5 feet: pulverized, fracture: N28W,
i 17 = vertical
- 15 =— _T =
" 15 S | @15.5 feet: probable foliation: NS, 40E
5 :% E @19 feet: severe caving
3
b 20 = \7{ % @20 feet: shear plane: N4W, 32E; along
| 11.6 3.5 1139.7 - . o crushed, weathered, wet layer; with average
_ - > fracture spacing 1/4 to 2 inches
3 7] i’ﬁ—k @23 feet: moisture along fractures
= 25 - /“\\ LANDSLIDE MATERTAL
B ‘z Bottom of Boring at 33 feet.
B 7 A_ Notes:
[Jea.7{3.9 ) - - %
be ' ' B . 1) No.ground water encountered
B - 2) Severe caving from 6-33 feet
3) Boring down-hole logged and backfilled
| -
= =
@ B G.A. NICOLL & ASSOCIATES, INC. Barclay-Hollander

Tustin, Calitornia

EARTH SCIENCE CONSULTANTS

Project No.: Figure No.:

3099 -03 A-9




LOG OF BORING

Drill Rig: Boring Diameter: Boring Elevation: Boring Number
Bucket Auger ' 24 inches 1504% feet 3 '
- - — . —g
ta Drilled: - This s a representation of subsurface condillons at 1hs tima a of drilling. Wi
Daia briled: 10729785 e baneage of e ar 8l any ather tocation thare may be consequential changes n gonditions
SAMPLE & _
o QA
ﬁﬁ" ~‘~§3§ c§ : &é‘ A S
J,‘%c& -?9_3' tfr"' Qé‘ QA‘?O" e Qé’@f é’ Description and Remarks
S/¢/ S5/ 38 ) &8 J858) £& /985 &
) ) Foo ) §& [/ SEE) FE [/
- ..M':' SC| Sandy CLAY: dark brown, slightly moist,
. \cracked, with rootlets COLLUVIUM
- 5 SANDSTONE: buff yellow-brown, dry, friable,
- 5  fine grained
i i @4 feet: concretions
= . @5~6 feet: light gray-brown, molst, with thin
- - § caliche wveins :
- 10 2 | @7 feet: caliche coated fracture/bedding:
i . M N23E, 40SE _
R 4 @8 feet: caliche coated bed with rootlets
[ 123.21 8.3 1112.1 i ] N15E, 225E
- 15 @9-11.5 feet: highly cemented layer _
| - @11.0 feet: open fracture 1/2 inch: N15E, 80W;
: N82W, vertical _
i 1 @11.5 feet: contact; bedding:
=~ 20 - N43E, 228E
: : @12 feet: orange-brown and dark gray, medium
R i grained, hard, massive
" 4 _, MODELO FORMATION
- 25 _ _
[ i ‘Bottom of Boring at 18 feet.
: : - Notes:
I 30 ’ 1) No ground water encountered
B . 2} No caving
i § 3) Boring down-hole logged and backfilled
p— 35 —
= w sy

G.A. NICOLL & ASSOCIATES, INC.
EARTH SCIENCE CONSULTANTS
Tustin, Calitornia

Barclay-Hollander

Project No:

3099-03

Figure No.: A-10




LOG OF BORING

Dritl Rig: Boring Diameter: Boring Elevation: Boring Number
Bucket Auger 24" - 1509% feet r,

Date Drilled: - L This log i3 8 reprasentalioh of subsurtsce Conditions st the kime and place of dilling. With the B-10
lfliTZBB ﬂ'a"‘i passaga of time or &l any oiher tocation thers may be Conssquentisd changes in condliions. {1l of 3)
SAMPLE N “,

&& é‘f?b ./ $w
gg ..;93 g}‘ ¢ PR ,qr‘?o- 3 Description and Remarks
SJ/s /&5 85 ) S /858 /) £
§)8)8C) &) &g [SEE) &¢
Silty CLAY : Pad Fill
| Silty CLAY: brown, very moist, medium stiff
N @ 2.5 feet: Sandy, fine-medium Colluvium
{ Displaced
T P SLATE: gray-brown, very weathered & fractured,
i ' _% average fracture spacing % inch
B i %( @ 10 feet, foliation: N4E, 24W and NOW, 23W;
| A7/ prominent fractures: NBGW, vertical] average
i i fracture spacing l% inch '
_ - @ 14 feet, fracture: N70W, 64N
[ 6.2 - 10 '% @ 17 feet, foliatiom: N72E, 41N; fracture trend:
B 7 /// N14W, wvertical
i 17 @ 20.5 feet, shear: N32W, 535W;on % to 6 inch
i 1= thick calichified broken Rayer
i '?Q @ 23 feet, foliation: N36E and NL3E, 27W
- 15 == @ 24 feet, foliation: N22W, 26SW; fracture: EW,
[~ 1 5 vertical and N3, B80E;with rcotlets along %
i T3 to B8 inch thick shear zone with caliche
i T @ 31.5 feet, foliation: N1OW, 16SW
i 1 € 33 feet, foliation: N1llw, 32w
! 129.4 6.4 —~ 20 “é"‘_// - @ 34 feet, fractures: N77E, 625 and N58E, 76N
B 1~ /4 8 | and N76W, 68N and WIOE, vertical! blocky
= 144 4 | fractures locally open 1/8 inch
- <+ % -;‘ @ 36 feet, foliation: N235W, 85N and N54W, 155W
[ N )gv/ =2 | fractures: N83W, vertical and N9W, vertical;
- 25 <7 2 | aleng 1% inch thick crushed, oxidized fractured
N “ A | zone .
- . g g 38 feet, foliation: WN1OW, 265W; fractures:
- . % E | m28w, sswE
B 1454+ @ 41 feet: base of caved, fractured. interval,
: — 30 - with an irreqular remolded layer consisting
LJ113.4 7.7 o - of fine slate chips in CLAY matrix
= 4 .~ @ 41-45 feet: very hard, coring required
- - @ 44 feet: base of 1 foot thick crushed zone
o 4= with rootlets, very weathered, slightly friable
= 35 = with basal 1 inch thiek, remolded clayey seam:
L. - N28E, 18NW
L - @ 44.5 feet, 1 inch thick remolded shear:
L - N50W, 1SNE; below hard, fractured, average
- K N s i 2 to 4 inche
pacing o inchesg
[]124.4 3.1 N 40—}5"

G.A. NICOLL & ASSOCIATES, INC. Barclay-Hollander

EARTH SCIENCE CONSULTANTS
TLﬂtin, California

ProjectNo.. _Figure No.:
309903 /- a-11




LOG OF BORING

Dril! Rig: Boring Diameter: Boring Elavation: Boring Number
Bucket Auger 24" 1509+ feet B=10
Date Drilled: This tog I3 a reprazentalion of subsuriace candilions at the lime and placa of deiling. With tha
1/14/88 JG passags of time of at ny othar location Ihere may be conssquantial changes in condilions. 2 of 3
' SAMPLE N &
n & S&
i e /e ':}.q, *é_s Q‘?Q* éo > /. §- §:§> 2 f;?*-’ \é" _ Description and Remarks
. 5/8/ 8/ & ) 85 [8ES) $& [95/58
- i @ 45 feet: root hairs on low angle, open
= ] fracture
L i j @ 46 feet, foliation: N32Z2W, 23NE
" - @ 47.5, foliation: W18E, 23NW; fracture:
L 45 N82E, 598
" j 1@ 50 feet, foliation: N28E, 21W with remolded
- .? ';; coating .
| i ?( 'ﬁ @ 53 feet, foliation: W20E, 33W; steep caliche
u _;i\ .:jl coated fracture
. 50 _X =] @ 50-55.6 feet, very oxidated, and fractured:_
1 ] _% N82E, 478 :
B ] p @ 55.6 feet, rupture eirface: W2BE, 14.5 NW;
i ] \> % 1 to 2 inches wet plastic CLAY with slate chips
i _‘,’2-/ g @55.7 feet, basal rupture surface: N5, 23W;
L 55 _“ wi| polished, striated down dip , undulatory, hard
L = helow Landslide Material
i : slate: dark gray, fractured
i | g 60.3 feet, % to 1 inch thick CLAY bed:
== N20E, 24NW
i i @ 62.6: CLAY bed, folded, faulted, very
': 60 _i/if fractured ' :
i @ 68 feet, fracture: N48W, 57SW
B T R 68.3 shear: N60W, 35SW, consists of % to §
- 7 inch thick black, slickensided CLAY:! '
B T : hard, steeply fractured below
— 65 '7’<"" @ 74 feet, fracture: N82W, 805; hard, very
B T =1, fractured; fracture: EW, 375
i 1 @ 77 feet, foliation: NBOE, 18N: fracture:
— 7.4 B '/}'\? N37W, 728W :
B i F @ 79-8l1 feet: quartz veins
- 70 "% ' @ 83.5 feet, foliatinn: horizontal
- 1=
i
a | _/; 8
L 75 - o
10.9 | _§’ g
— 80 —;%

G.A. NICOLL & ASSOCIATES, INC.
EARTH SCIENCE CONSULTANTS
Tustin, California

Barclay-Hollander

Project No.:
3099=03 -

Figuse No.:
A-11.1




_—T

LOG OF BORING

O+l Rig: Boring Diameter: Boring Elavation: Borlng Number
Bucket Auger 24 " 1509% feet Toniom
Date Drilled: This log ts a represemiaiion of subsurface condilions at the time and place of driling. With the B-10
) 2 / B / 88 JG passage of tme o &t wny oihar location thera may be conssquentiy changws In conditiony. 3 of 3
: SAMPLE . - 7/ o
A QA
& SF
T &/ & Y,
el ) 88 ) S ¢ -
h«‘%"} .§_§' & « &e‘oé‘ = & é—' Description and Remarks
S8 /85) 88/ &8 1858/ &8 /5854
&)/ ) & ) §F [ FEE ) F& S9T/HE

Slate: dark gray, fractured

. @ 84 feet, fracture, with slight trace of
- ; moisture on fractured surfaces :
@ 85 feet: quartz veins, % inch average

85 -~
~ fracture spacing
. . @ 88 feet, foliation: N35W, 4NE; very fractured

- @ 89 feet: tightex

90 -

. Santa Monica Slate
95 “+

] Bottom of boring € 95 feet

Note: )

T 1) 1localized caving from 20 to 55 feet

. 2} no grdund water encountered

' 3) boring down-hole logged and backfilled

G.A. NICOLL & ASSOCIATES, INC.
EARTH SCIENCE CONSULTANTS
Tustin, Catlfornia

Barclav-Hollander

Project No.:
309903 .

Figure No.:
A-11.2




LOG OF BORING

' Drilk Rig: Boring Diameter; Borlng Elevation: Boring Number
Bucket Auger 24" 14841 feet .
. Data Drilled: Trus log ia & reprasantalion of subsurface conditions at the lima wnd place of dililing. With the B-11
: 1/12/88 - JG passage of time of al any other localion ihare may be conasquantlal changes In conditions.
SAMPLE R ;‘,%; /A
$& /68 & &
+ /e _@%ﬁg Q%g‘" §:;4‘ %éﬁf b Description and Remarks
S/8/$5/ 88/ §5 1 £88) 88 .
i Silty CLAY: with slate fraqments Pad Fill
: i " m| Displaced SLATE:
1 _ 3| @ 4.5 shear zone: 2 to 3 inch thick remolded !
. 5 . | 41 soil with open fractured gravel above; and '
: | with root hairs . :
: 7 %| e 8 feet, rupture surface: N1SE, 30W; harder
B ] 8 below
i :/ 21 @ 10 feet, foliation: W58E, 33N, fracture:
‘Vg | NB5E, 608; rupture surface with 3 inches remold;
3.9 10 - ed soil, bedrock broken below Slump Materialiy’
B T .- Slate: dark gray, hard, closed fractures
i i ﬁ @ 13 feet: steep random closed fractures
i N &/ @ 15 feet: discontinous fracture zone with
i - root hairs
i @ 15.5 feet: shear with roots and polished
i "“;:.%, CLAY surface: N70W, 395
™ T&/ @ 17 feet, fracture: shear: N80W, 485
i 3 «| @ 18.5 feet, fracture: N68W, 558
i 7 8| @ 19-20 feet, finely fractured, pulverized,
[ 1o.3 el = 20 — 4 -§ with polished shears, appears fault related
= R T m 4 Santa Monica Slate
= S Bottom of boring & 25 feet
- . Note:
25 e 1} no caving
o = 2) no ground water encountered
o - 3) bering down-hole logged, backfilled
~ - and tamped
L A0
L 4
- -
— A0 -~
@ B G.A. NICOLL & ASSOCIATES, INC, Barclay-Hollander
EARTH SCIENCE CONSULTANTS Projact No: Figuro Now
Tustin, Catifornia 3099-03 A-12




LOG OF BORING

Drill Rig:
Bucket Auger

Boring Diameter: Boring Elevation:

24" 1576t feet

Date Drilled:
1/12/88

Thia log Ia a reprasantation of subsurface condilions &4 the lima snd place of drilling. With the
passage of vime or at any oihes keation Ihvere may be consequeniial changes in ¢onditions,

Boring Numbaer

B-12

SAMPLE

Description and Remarks

I J145.4 2.0

Silty CLAY Pad Fill

10

\—bL%f§§Q§L}§T¥€P%}\}§;EE

| |126.17

Slump Material

15

v.-

SEANY

Bedrock

25

35

\

~ oxidized, broken =zone along foliation,

Displaced SLATE:

gray-brown, very weathered
@ 1-2.5 feet, CLAYEY: with rootlets
€@ 3 feet, foliation: N12E, 27W, very moist,
CLAY coated fractures: drier and tighter below
@ 4 feet: very hard
@ 5 feet, foliation: sub-horizontal; fracture:
N81lE, vertical, base of creep zone with rootlet
g 6 feet, foliation: N&7E, 23NW i
€ 8 feet, fracture: N9E, 58SE;with root hairs
@ 9 feet, foliation: N17E, 37W
@ 10 feet, shear: N75E, 19NW; poorly developed,
with 2 to 3 inch crushed, remolded layer,
very hard below '
@ 10.5 feet, foliation: N43E, 28NW
€ 13 feet, rupture surface, eneralized !
attitude shear; N45E, 28NW; Zto 3 inch thick,

Slump Material

very irreqular
arATE: fissile, fracture: N41W, vertical
€ 15-20 feet: very hard, pick rings

~ Santa Monica Slate

’ |
Bottom of boring € 21 feet
Note:
1) no caving
2) no ground water encountered
3) boring down-hole logged, backfilled
. and tamped

G.A. NICOL1L & ASSOCIATES, INC.

EARTH SCIENCE CONSULTANTS
Tustin, California ﬁ &

Barclay-Hollander

Project No.:
30

Figure No.:
99-03 A-13




LOG OF BORING

Drili Rig: Boring Diameater: Boring Elevation: Boring Number
Bucket Auger 24" : 15741 feet
Date Drilled: This 1oQ 18 & representation of subsurtace conditions &t the fims and place of drilling, With the
' /88 JG passage of time or at any cther focation thara may be consequaatial thanges In conditions. B=-13
SAMPLE
/ggv sﬁg. o &
L "’)«\; & oA .
- qﬁ"’i‘.‘é g“‘\ & & % A?"? é\ > (S}— 2 é’ Description and Remarks
s/ /&5 ) 58 ) Lo [888) &6 [$8/%
F/R) IS Foe ) §F [fSES ) §E& [P/ FS
= -4 :i - ';,' Silty SAND: fine-medium, saturated, medium.
B w e 25 dense _
— i ,\,3 3 €@ 4.3 feet, broken, very loose zone, B inch
- {7 " #] thick B
5 o - @ 5 feet, rupture surface: N34E, 27HW; with

3 to 4 inch thick remolded soil above

_ Slump Material
SLATE: dark gray-brown, weathered, fractureqd:
@ 5.5 feet, foliation: N34E, 23NW

- {0 - 'ﬁ g g feet_, fractures: EW, 658; W1l3W, vertical:
B i 8 average fracture spacing 4 to 6 inches,
2 J -g fractures closed, foliation as above
| " © ' . Santa Monica Slate
15 / Bottom of boring' @ 15 feet
- J Kote:
R - 1) ne caving
- N 2) no ground water encountered
L _ 3} .boring down-hole logged, backfilled
_ 20 — ' and tamped
| -
— 30 L
P -
. .
- -
L 35 -
o m ——
G.A_NICOLL & ASSOCIATES, INC. Barclay-Hollander
EARTH SCIENCE CONSULTANTS Project No. Figure No-
Tustin, California iﬁ _ 3IBV99-03 A-14




LOG OF BORING

Drill Rig: Boring Diameter: Boring Elevation: Boring Number
Bucket Auger 24" 1540+ feet
Date Drilted: This log is a rspresantation of subsurface conditions at ihe lime and place of drifling. With the
1/2 5/88 IG passage of lime or 31 any other focalion there may be conaequential changea In conditions. B-14
SAMPLE &
A A
& S 2F ) & ..
&) 88 ) S0/ $E -
cf £ S AR Deséription and Remarks
e f g & [ 58
$ )8/ 85 98 ) 8 JE56/) &
PV AVEWENFNELETEAG
B Sandy CLAY: brown, very moist, stiff
B . Clayey SAND: vellow=-brown, very moist, dense,
\ fine-medium grained
- Silty SAND: medium—coarse, dark brown, moist,
- medipm-dense, with SANDSTONE fragments
R 1./ ' SANDSTONE: medium-coarse, very fractured,
B g e poorly bedded; fractures open to % inch
5 : @ 15-17 feet: caving of angular blocks of
= bedrock due to being very fractured
= € 15 feet, fracture: N44W, 568
B g 17 feet, fracture: N65W, &0S
R g 18 feet be”ding: NSE, 30NW
b () o )
- »
- - 3]
ol
- 1] &
C .1 |8
. 925
30 (s
: : Bottom of boring @ 30 feet
i Note: )
| K 1l} severe caving @ 15-20 feet
35 boring caves to 20 feet
2} no ground water encountered
B N 3) boring down-hole logged to 20 feet and
= - a
. hackfilled
o 40 —
. @ G.A. NMMCOLL & ASSOCIATES, INC. . Barclay-Hollandex
EARTH SCIENCE CONSULTANTS Project No.: Figure No.:
Tustin, California 3099-03 A-15




(06 OF TEST PIT

' S.urfacg Eleyahons 13181 feet Logged by: 1o Test Pit Number
| Pit Orientation: N23W L 11/6/85
o . 16x2x6 Date:

Pit Dimensions: None ' . ler Backh T-1

Ground Water Depfh: Encountered qu'“pmenh Crawler Backhoe

— |Samples o = @

.t‘ 't—. a | o [ - : . .
£ ] .,'5?3-: 353 o0 Geolc_ag!c / Engineering Ge_oiog:c

:g, 3 slzes 3"2663;:' g§;§3 Description and Remarks A?'r_l_tudes
] SC| Clayey SAND: brown, slightly moist, loose to

medium dense, fractured

T ; COLLUVIUM

i SANDSTONE: yellow-light brown, slightly moist,

i dense, massive, with concretionary bed at 4 1)B:12E,238E
—5- - feet; upper 2-3 feet of bedrock very weathered,

4 friable, with Clayey SAND pockets below '
| concretionary bed; SANDSTONE is very hard,
| dense, relatively unfractured, and is green-
1gray brown '

"07 ' MODELO FORMATION

...| ey = [ 4

i Bottom of Pit at 6 feet.

L NOTES:

- 1) No ground water encountered

- 2) Test Pit backfilled

-]5- -

— I 4””’ Eil
i N D
;/4f~
A1 1T
PdakINs
/r-'/"'_ e //f
| —o! I |/]
/‘:4‘1’.—' T e /r.z '-'s i
P A B
— o -
AT S o I ,QJ"xb'f ;
: L] I ol R A B
i .
! L i
Surface Gradient: 27° Scale: 1 = 5
Barclav~Hollanger
‘Date:  March, 1988
. A NICOLL & ASSOCIATES, INC. -
© N -LL ' Project No: Figure No:
EARYH SCIENCE CONSULTANTS '3099-03 A-16




r : .
Surface Elevation: 1484+ feet Logged By: Test Pit Number
Pit Orientation:  y708 Dot 1 e
Pit Dimensions: 6x15x15 i /8 T2
Groundwater Depth: None Equipment: Crawler Backhoe

Encountered -
Somples
GEOLOGICAL
Classification . - g l ENGINEERING o X
: b N 2= ig: ' L e = i
and £3 2|« |5% Clossification and  Descriptior. P a2t
Description &= 52 & =8| 2T |58=
| Gravelly Sandy SILT: brown-gray,
GRABEN MATERIAL e slightly moist, soft, with
— highly developed pore spaces,
— gravel portion 10%, average
e size 1/8 to 1/2 inches
i — Clayey SLATE: blue-gray, moist,
. — cracked, highly weathered
— 10
! = H‘-.
LANDSLIDE MATERTAL L. _-f\ \ ;.
. - '
Bottom of Pit at 14 feet,
— 15 — ‘Notes: .
— ] 1) Ne ground water encountered
T 2) Test Pit backfilled
Surface Elevation: Logged By: Test Pit Number
Pit Orientation: Date:
Pit Dimensions: o
Groundwater Depth: Equipment:

@B

Barclav-Hollander

Dote: .
G. A. NICOLL & ASSOCIATES, INC. — S March, 1988 —
cject No: 3099 igure No:
EARTH SCIENCE CONSULTAN_TS 3099-03 A-17




L0G

OF TEST PIT

St.urfuce': Eleyations 1515t feet Logged by: j¢ _ Test Pit Numbe
Pit Orientation N33E 11/6/85
it D 12x2x10.5 Date:
Pit Dimensions: KLX ; ) T-3
Ground Water Depth: ¥RBBuntered Equipment:  Crawler Backhoe .
— |Somples = > @ . . . . ' .
z 2| §09 |59 Geologic / Engineering Geologic
£l=|g128228%Y . %5c0 Description ‘and Remarks Attitudes
g 2|2 |58cPeRg fasE2 escrip
ML| Gravelly Sandy SILT: gray-brown, dry, loose
with roots, with very gravelly layer
N COLLUVIUM
L CREEP EFFECTED SLATE =~ orange-brown and gray, 1)shear:N23W,
X highly weathered SLATE, with down slope oriented 28SW
[ shear planes along apparent dip of foliation
\ SANTA MONICA SLATE
| ¥ | SLATE: orange-gray-brown, very fractured, 2)£0l :N45E,
| £ | hard 43NW
g SANTA MONICA SLATE 3)fract:N62E,
-] R 53SE
=10 = 4)fol :N27E,
o : 348w
I Bottom of Pit at 11 feet. 1\
] M | Notes:
2 | 1) No ground water encountered
1 8 | 2) Test Pit backfilled
15 I
1]
] Pl
i NERZNRE %%
T - SAC AL
P 2P0
P AY S -
e = =
o] //A‘/:-‘ .—/‘_”:.—’
N e AT
e i ]
///'\</// e 3l A 22
yd N IDAR 7L
' 4 . \\\._-‘- _d_J-L-“'@ ‘(
i .!
| | -
28° Scale: 1" = 5"

Surface Gradient:

[

G. A. NICOLL & ASSOCIATES, INC.
EARTH SCIENCE CONSULTANTS

Barcl&y—“ﬁllanﬂer

Dote: yarch, 1988

Figure No-
A-18

Project No:
3095-03




LOG

OF TEST PIT

Test Pit Numbe

Surface Elevation: 1562+ feet Logged by g
Pit Orientation. N6OW Date: 11/6/85 .
Pit Dimensions. %g:rzlng.S Equipment Cravler Backhoe T_
Ground Water Depth: Encountered P ’

—_ Samples E 23 — . . 1 I .
£ 5 25 |8 Geologic / Engineering Geologic
Ei=z|8|252wesg 53 a Description and Remarks Attitudes
g1z 5&5E§&°§68382 P -

] ' SC| Gravelly Silty SAND: light brown, dry to
slightly moist, moderately dense, with roots
© ] COLLUVIUM
t S
5 3=} SANDSTONE: fine to medium grained, buff, 1)fol:55E,37N

& .58 massive, very fractured, contact with SLATE :

° 2SN irregular MODELO FORMATION 2)frac/fle:
L 53 B _ N10E,80W
-] SLATE: gray-brown, hard, very fractured, 3)fr/f1t:N32E
- weathered, blocky, 2 inch average fracture vertical
R spacing, fractures open and steep ]
oA i _SANTA MONICA SLATE +) £ol :N3E, 590
i Bottom of Pit at 6.5 feet
] Note:

- 1) No ground water encountered
- 2) Test Pit backfilled
~15- B
P
R
|-—-e b Py C:}'f —_r— . [
l Ted L de sl m_.___-ﬁ-__"'_"' —
-h"“"""--....l..___ [ r:\-’f-""—" ] - AN ™ i
=) "“\h\h"""“—-:-' ™~ | T 1= — ) T
HXY N N ~! I l@ld (T kg4
SN IENZNEN 2V
4 N4 NN AN
stod”| T NN G N R+
Surface Grodient: o — s° Scale: 1 - 5
Barclay-Hollander
' Date:  yarch, 1988
ES, INC. - ,
G. A. NICOLL & ASSOCIATES, Project No: Figure No.
"EARTH SCIENCE CONSULTANTS 3099-03 a-19
Y




LOG OF TEST PIT

1555+ feet

S_urfacg Eleyahone . Logged by: ;g Test Pit Numbe
Pit Orientation. N65W
s . 20x 2% 6 Date: 11/7/85
Pit Dimensions: None ; T-5
~ |Samples ) = @, . - s
f EE gay  n.|E? Geologic / Engineering Geologic
{2 |8]25=|28%9 25z e i
FRERNRES RN e B | Descrlphon and Remarks Attitudes
] 8C| Gravelly S1ilty SAND: light brown, dry, loose
| with roo.ts COLLUVIUM
- SILTSTONE: light yellow-brown, gritty, very 1)F1t:N25E,
X ¥ | weathered, fractured, platy bedded 60NW & N4OE
L5 2l 578U
) S| FAULT: consists of 3/4 inch caliche filled 2)bde : N
M) fracture with roots, to west: I ft.+ wide Ybdg NS, 28w
zone of fractured Clayey gouge, to east, 3)bdg :N4EE,
- A 8 inch zone of oxidized friable SAND 35NW
L
o | Medium SANDSTONE: buff, medium to finely 4)bde N21E,
3 grained, cemented, hard, steeply fractured
{| and open fractures . S)N3E,34W
- T Coarse SANDSTONE: yellow and gray, massive, 6)N4W, 28w
- - friable, medium to coarsely grained 7IN50E,v.
=15+ SANTA MONICA SLATE/MQPELO FORMATION 8)IN30W,v.,
_ - -
Bottom of Pit at 7 feet.
Notes: 1) No ground water encountered
2) Test Pit backfilled
B L] | lces T
S P ™1 =+ A med] Ss
s coll R S ) S O, codl i B '"};97 r‘—' ‘?,/ 7 ons.| Is
L= | KAl A e 7 -
\ @ 7 4/ I//);@//}p/{' _:4“'/,1"/ ﬁé e +
VA |2 (P75
] | NYrduiy
S1/tstdne - Nelayey| govgd
b
Surface Gradient: o-s5¢ Scale: yn_s:

q_

G. A. NICOLL & ASSOCIATES, INC.
EARTH SCIENCE CONSULTANTS

Barclay-Hollander

Dote: March, 1988
Project No: Figure No
3099-03 1-20




LOG OF TEST PITS

Surfacé Elevation: 1458+ feet 0 v Test Pi
Pit Orientation: y70F Logged By: JG est Pit Number
r . Data: 11/7/85
Pit Dimensions: 12x2x7 . T-6
Groundwater Depth: None Equipment: Crawler Backhoe
Encountered -
GEOLOGICAL. Samples '
Classification . o 1B~ o ENGINEERING o
- = Ty e—
and 5% ‘éié :§ = 5@ Classification and Description 2 <l
Description & 2185 1831 & (L8 - 2T |58¢=
COLLUVIUM ER M| Clayey SILT: dark brown, moist,
— == stiff, with SILTSTONE fragments
- — and with roots
B %
MODELQ FORMATION i SANDSTONE: medium to coarsely
[ ] grained, yellow-gray, massive,
_4 hard
— ™ Bottom of Pit at 7 feet.
] Notes: :
1) No ground water encountered
— 7 2) Test Pit backfilled
Surface Elevation: Logged By: Test Pit Number
Pit Orientation: Daote:
Pit Dimensions: b
Groundwater Depth: Equipment:

LS

11

|

@B

G. A. NICOLL & ASSOCIATES, INC.
EARTH SCIENCE CONSULTANTS

Date:

Barclay-Hollander

March, 1988

Project
3099-03

No:

Figure No:

A-21




[0G OF TEST PIT

Si!rface Elevation: 1374-feet
. - . Logged by:

Pit Orientation wN17w Dafg ” yi e
Pit Dimensions: 25 X 15 e 2/5/88
Ground Water Depth: None Encounter Equipment. TD.- 8

Test Pit Num

Dozer Pit

anba.nn

] D-1
—~ |Somgpl o "
ST A5l ¢34 |8 Geologic / Engi ' ic
£ leisg ~§-§u§"53 %“ﬁr-u . gic gineering Geologic
o | = > x|Ba Y i = o i t
B33 |5221F808 S Eaig5 Dascription and Rgmarks Attitudes
|  LANDSLIDE MATERIAL - Slate, dark gray, 1 .
| very fractured, broken ) foliation
] ASH BED - 8ilt: yellow-brown, very moist to 2) fracture
saturated, friable Nllw, sst
| RUPTURE SURFACE: smooth, polished, with CLAY 3) Rupture
=5 _ F film, and with slight seepage ' : ' Surface:
- ' SANTA MONICA SLATE: dark gray, fractured NOW, 9sW
. - _ vary moist, very hard
10 - =
'— -l
~15- :
N\ ERRRN e
i i by l ' f [ i
i H I !: ! '!.f'
PN I
L
t v ! ]
Ch ' P e
""‘E'Tf' i g
| 1 NN
| i | i
} ‘ \ i '
1 | j N | 2
f ; [ ] \ II E 3
; b \ ' i'".."l H ' : : ) “
L e e i
P Tl 1eRE ’F‘ EERENERE
N T TN 1TURE, [SURFA
' r : NG Aoy
i |- i . T
' ._,.1—I 1 ‘ I‘ [ | 1I
(| SRR
R
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LOG OF BORING

Boring Elevation: Boring Numbaer

Dt Rig: ) Boring Diameter: .
: Bucket Auger : 24 Inches 1482+ feet Bl -
Drate Drilled: ©|  This soq In » represenistion of subsuriace conditlons at the fime sed place of drliling With the ~03
4/12-15/85 CHB/JIG pannaga of llma of 81 any oiher location thars may be conmaquenitsl changes In conditiona

- . .
SAMPLE [/ From Project 3003

A i"ﬁi‘@ Q%& %ﬁ; [l e égf? ‘{3_4; éﬁ"} 3(5:'\- Description and Remarks
S)S)&E )82 ) &9 f5EE) §& [T
. 455 SLATE: gray-brown, dry, highly fractured
- 4 80-2 feet, caving '
» o ig\' g,_-. @ 2 feet, attitude of fracture: N-§, vertical
L 40 35 and N47E,52SE and NSE: vertical
. 5 >'/ 8% @ 3% feet, general foliation attitude:
i 4 { Z &l N40W, 43-46NE
i {.5+55]| e3.8 feet, attitude of foliation: NA9W,32NE
[ b weathered along foliation
20.1 | 1 @ 5 feet, attitude of foliation: N3I9W,17NE
10 - strong trend of fractures: N4W,61SW
i @ 4-7 feet, very broken and open fractures
: i to ¥ inch with roots '
8 Jd- @ 5-8 feet, caving _
{ |25.6 | “/? @ 7% feet, highly fractured zone, bottom
. 15 o~ of slide, cross hole attitude: basal rupture:
[ i ; : |N738, 17w LANDSLIDE MATERIAL
N 4 @ 8-9 feet, SLATE: attitude on 3 inch cpen
| i ); fracture: N14E, vertical
i @ 9.7 feet, attitude of Foliation: N50W,10NE
i X g attitude of fracture: N82E,B0SE
— 20 '"/ g @ 10 feet, very dense, moisture and slightly
i : y g clayey along fractures
B / @ 10k feet, attitude of foliation: N43W,18SW
B a Ve @ 11% feet, 2 inch open fracture, rock is
B "ﬁ shattered, outside of fracture rock is
- 25 - very hard, foliation attitude: N26W,155W
5 ")'( @ 13 feet, clayey, moisture along fractures
B 7 )\ with % inch, 1 inch spac¢ing
- 7 @ 14 feet, attitude of foliation: N28w,255W
[ N X @ 15 feet, becomes very broken, slightly
30 ' open fractures
B ] @.16 feet, open fractures, very hard away
B y from fractures
B I . " SANTA MONICA SLATE
- " : BOTTOM OF BORING € 30 rFEET
— 35 — ' Note: 1) No ground water
= - 2} Caving from 0-2 fest and 5-8 feet
o - 3} Boring downhole logged
-~ - 4) Boring backfilled
= 4} =
[
@ & G.A. NICOLL & ASSOCIATES, INC. Barclay follander
TA - : .
i




LOG OF BORING

Drilt Rig: Boring Diameter: Boring Elevation: Boring Number
Bucket Auger 24 Inches 1491+ feet
Data Driited: Thia tog Is & reprassnistion of subsurlece condiliona ai the e and pisce of delling Wit 1he B-2-03
. 4/15/85 JG passage of 1ime or al sny othar tocatlon thers may be conssquentlsl changas In conditiony.
SAMPLE . o :
A d“s. From Project 3003
go [ 86, éf 7S '
in@ 4‘63‘0 F & é o 4Y O - ﬁ.;y é}- : Description and Remarks
Sl /&5 ) S8 ) S8 [358) £ /58S
S/S)SC) E) &9 )FEE ) F& JP5/FE

25.6

> 15 -

RO Y S& X

BEDROCK

SLATE: dark blue-gray, hard, dry, feoliated
€@ 1 feet, attitude of foliation: N37E,36NW
@ 3.5-4 feet, dark gray, clayey zone
€@ 4.5 feet, attitude of shear: N38W,27NE,
very moist, with solution deposits
@ 4.5 feet, highly fractured slate, weathered
@ 6 feet, brittle :
@ 9 feet, very slight seepage, fracture
attitude: N20E,33SE
€@ 10 feet, foliation dips 13°N, brittle
@ 12.5 feet, attitude of foliation: N64W,22NE
€ 14 feet, attitude of fracture: NB86E, vertica
very hard, slightly fractured to bottom

4 SANTA MONICA SLATE

- 25

BOTTOM OF BORING @ 174 FEET

Note: 1) No caving

' 2) Small seep a2t 9 feet
3) Boring downhole logged
4) Refusal at 17% feet
5) Boring backfilled

G.A. NICOLL & ASSOCIATES, INC.

EARTH SCIENCE CONSULTANTS

Tustin, Callfornla

IS BV R
Barclay EHollander

Projact No.: Flgura No.:
3099-03 A-24




LOG OF BORING

Drlil Rig: Boring Dlameter: Boring Elevation: Boring Number
Bucket Auger 24 Inches 1487t feet B-3-03
Date Driiled: This log Is 8 rep of tace corilions M the liene and place of driding. Witk It
4/15/85 JG pessags of fime or el any other location fhers may be consequentisl changes i <ondltions
' SAMPLE

0

A

SS/9

From Project 3003

LS

Dascription and Remarks

i {31.0
 142.0
] 143.1

15 —

BEDROCK

25 -~

\

SLATE: dark gray, oxidized on fractures with
1 inch average spacing

@ 2 feet, attitude of fracture: E-W; vertical
€ 2 feet, attitude of foliation: N28E, 245E

€ 3.1 feet, slightly clayey dark gray gracture
zone, irregular dips at 10°-15°

@ 3.4 feet, highly oxidized, very fractured

€@ 4 feet, attitude of foliation: N44E, 25NW

€ 5.2-5.7 feet, weathered, softer zone, highly

| oxidized with carbonate staining

@ 6.3 feet, probable foliation attitude:
N27E, 25NW
€ 8 feet, general foliation attitude:
N15W,175W, very hard
@ 9.3 feet, attitude of fracture: N46W,B80NE
fractured, very moist, very weathered, possibl
fault
€ 10 feet, attitude of follation: N44wW,235W
hard to bottom

4 SANTA MONICA SLATE

BOTTOM OF BORING € 17 FEET

MNote: 1) No caving
2) No ground water
3) Boring downhole logged
4)  Boring backfilled

G.A. NICOLL & ASSOCIATES, INC.

EARTH SCIENCE CONSULTANTS
Tustin, California

Barclay Hollander

Project No.: Figtre No.: A-25

3099 '-03




-~ ' : _ . :

LOG OF BORING

-] Driit Rig: Boring Diamaeter: Boring Elevation: Baring Numbayr
Bucket Auger 24 Inches - 14781 feet B 03
Date Driiled: . . ) Thin lag Is » represectetion al subauriace conditiona at the time end place of dating WIith Ihe . -4
4./1 5/35 JG passaga of time o a1 ey athar location thers may bhe consequential changes in conditions,
SAMPLE ' -
: zé__-; ‘94"3 / From Project 3003
$e/88/ & ) S ¥ /¥
‘&f} .'? N 0"? t Paraged . g Description and Remarks
55/ 85/ 58/ £ 13588/ &b [SE/S%
S)S)8C) ES ) §F J3EE) §& J94

SLATE: dark gray, weathered, fracture spacinc

R _X 1 to 4 inches, very hard
R . €@ 3.5 feet, attitude of foliation: NE6E,23NW
L - €@ 5 feet, prominent en echelon fractures:
| _J49.6 ' L 5 N32E: vertical
| i @ 6,7 feet, attitude of foliation: WN22W,24s5W
' § ‘ @ 7 feet, very fractured, weathered

@ 9.5 feet, foliation dips 10°N

g 11 feet, prominent fracture, attitude:
N69W, 758W

€ 11.2-13.6 feet, very hard layer

@ 13.6 feet, hard, slightly fractured

8 13 feet, moisture on foliation, attitude
of foliation: N39E,30SE

69.4 . 10 -

BEDROCK

e 15w
SANTA MONICA SLATE

arl
i o

BOTTOM OF BORING @ 18 FEET

— 20 = Note: 1) No caving

i 7 2) No ground water

B Ny 3} Refusal at 18 feet

[~ 7 4) Boring downhole logged

i N 5) Boring backfilled

o m -

=3 -

- 35 =

] w —

** Barciay Hollander
@ & G.A. NICOLL & ASSOCIATES, INC. arclay Hollander _

EARTH SCIENCE CONSULTANTS e Fowa o
Tustin, California - | 3099-03 o A- 26




LOG OF BORING

: | ! T :
Drilt Rig Bucket Auger Boring Diameter: 24 Inches Boﬂanle\iaél_?gi feet Boring Number
Date Driled: : This log la s represantation of subsurface condittons st Ihe hme and piaca of drilling With the B-5-03
4/16/85 JG passage of time of 1 any olher location lh.nnwhoﬂﬂl_.qu«\lld changes In conditions :
SAMPLE @
A & .
O @@p {5 ‘ From Project 3003
S8 é"_#‘; g y A .
Qf"sé ¥y G g AT O . Y 36" Description and Remarks
s /s /85) 381 8 /3567 85 [
Sf3)SC) &) 8F ) FES ) §& [95/FE
- " /" ' Gravelley Silty SAND: gray-brown. with
= 4 random SILTSTONE fragments, moist, moderately
= 4 —~ loose, porous
| ]<5.8 R 1y
4
= 5 -f " j
L 4 E : o
11.9 - 4 j g @ B.6-9.1 feet, very rocky layer with roots
A
™ T g
- - 3]
25.6 ~ 10 q; a ‘
. i . \ g @ 11 feet, very rock and loose layer; cross-ho.
| J A g attitude: N77W,56SW
K R h/ 5 € 13 feet, very broken, crushed
[ i 7 @ 15 feet, porous
. 15 _"K @ 16 feet, medium dense, graben fracture:
| f31.0 3 P N76W,608 LANDSLIDE MATERIAL
I - N @ 17.7 feet, SLATE: cross hole attitude:
- X | n70wW, 608
L .5)' Y| @ 20 feet, prominent fractures: N42E,
. 90 ~ & ] vertical: N67W,358W
43.8 i il Bl @ 20.5 feet, foliation: N62W,30S
i =~ @ 21.5 feet, foliation, dips SW at 17°
- -y :
- J SANTA MONICA SLATE
- 25 - f
L -
N ] BOTTOM OF BORING @ 21.5 FEET
- i Note: 1) Slight caving
[ i 2) No ground water encountered
' 3) Boring downhole logged
- 30 ': 4) Boring backfilled
P 35 A
— m p—
@ & G.A. NICOLL & ASSOCIATES, INC. Barclay Hollander
EARTH SCIENCE CONSULTANTS Project No.: Flgure Mo.: .
Tustin, Callfornia o 3099 ~03 o a- 27
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APPENDIX C

GEOPHYSICAL SEISMIC REFRACTION SURVEYS

Index

Reports

Subsurface Surveys, Seismic Refraction inv., Mountaingate, Santa Monica Hills, dated June 12,
2001.

. 2002a, Revised Repott, Seismic Investigation, Mountaingate, Santa Monica Hills, dated
August 30, 2002.

. 2002b, Addendum, Seismic Investigation, Moumtaingate, Santa Monica Hills, dated
September 26, 2002.
Figures

Figures C-1 through C-5a — Seismic Lines SL-1 through 81-3 Rear of Text




2

215 So. Highway 101, Suite 203 P.O. Sox 1152 Soin _
Tealephone: (858) 4B1-8046 Facsimite: {858 481.8888 ﬁ mai? geop@subsmﬁ’muw@gs £

June 21, 2001
LEIGHTON & ASS( VTS, Ine.
31344 Via Colinas, Suite 102
Westlake Village, CA 913626753
Attn: Andy Hillstrand re; Seismic refraction inv., Mountaingate, Sanis Monics Hills

Garreth Mills

This brief letter report iz to present the ﬁndmgs of a seismic refraction survey carried out over
ridez tops south of Mountaingate Drive in the Santa Monica Hills in Los Angeles, California
{Eﬂg.i} on May 31, June § 2001. Purpose of the survey was to determine the nature of the
bedrock, depths to layer boundaries, and estimate rippability. Refraction shooting was carried
out i two localities & short &sﬁame apart along greded ridge Lines in the vicmity of
Mountaingate Country Club. The survey consists of nine lines consisting of 14 discrete es@raads
Line ! is a composite of 6 spreads, shot back-to-back  All other lines consist of single spread

A Bison 9024, 24 channe} seismograph system, was applicd to the task. This insfmmaem has
DIFP, digital instantaneous floating point. This translates into a computer-controlled
seismograph that records incoming signals at all instrument settings, and these are analyzed by
the computer, which then cuipuls optimum, balanced traces with maximum . informational
confendt.

The sie is on graded terrain siong a mouain ridge. Stecp walled canyons define the edges of
the Oattened ridge tops. The more easterly site is on Jursssic/Triassic m&am@?gskw rocks,
dominantly on the Jurassic Santa Monica Slates. The slaty cleavage facilitates landgiid

such landslide masses are fairly common locally. The more westerly site is o an gpparent thin
veneer of Upper Miocene Modelle Formation . The latter unit is, locally, hard indurated
sanxdstone.

Survey Design — The Line Location Map (Fig. 2) shows the positions and layout directions of
the nine refraction lines. The Isyoui was designed for coverage where building pads are planned.
Lire 1 is dominantly along the ridge bne road. Lines 2, 3 & 4 are cross lines {o the long line 1,
The @'&zﬁéﬁg off of the ridge fop has generally exposod bedreck af the surface, creating some
difficulty in planting the geopbones. Also, unwesthered bedrock has genemﬁy been rought
neaver the surface by the removal of native mat«maé% ou the ridges. Lines § through 9, at the
more westerly site, are along 2 narrower ridge top, and the Boes are mostly dlﬂﬁg i edges.

Except for line 6, geophone interval was 10 feet on all lines; consequently, spread lengths were
250 feet, measured from off end shot to far offset geophone.  Shots were also 10 feet from near
offset geophones. In addition to the two forward and reverse off end shots, a split spread shot
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was fired between geopbones 12 and 13. The geophone gap at this mid split spread shot was 20
feet to accommodate the shot. In order to provide greater detail, two non-symmetrical split
spread shots were also fired between geophones 6 and 7, and 18 and 19, Geophone interval for
line 6 was eight feet, and off end shots were eight feet from near offset geophones. The fore-
shortened line 6 was necessary owing to space limitations on the graded top of the ridge. As
aforementioned, line 1 is made up of gix back-to-back spreads. There was a one geophone
overlap of adjacent spreads to assure complete subsurface coverage. These spreads match well
at their common overlaps, as they should; consequently, they may be combined into a continuous
1450 foot long line for display, if needed. The layout arrangement permitted an investigation to
depths of approximately 75 fest, but about 60 feet under line 6.

Source was a heavy duty sledge hammer with an inertial switch. The hamumer was slammed onto
a metal plate that was coupled 10 the ground. Because of the relatively short spreads, the sledge
hammer source was entirely adequate. Strong energy arrivals were not recorded at the far offset
geophones owing to the low transmisivity in the sheared and cleaved bedrock. Vertical stacking
was carried out to build energy and to serve as a “poise” abatement strategy. Still, with a
computer “picking™ program that has zoom, filtering, gain, trace isolation and balancing, and
other features, there was no difficnlty in picking any of the lines.

Elevations of all shot and geophone positions were surveyed in, and then input into the modeling
program. Elevation of the forward shot point was arbitrarily taken to be zero feet, and then all
other elevations along the given line were refative to the assumed value at the forward shot point.
The contoured base map (see Fig. 2) was referenced to absolute elevation control, and by
registering the lines to the detailed topographic map, relative elevations were converted to
absolute elevations. Stakes were planted in the ground at the positions of the off end shots,

ie cripti : Applied — Seismic refraction investigates the
subsurﬁwe by generaimg arrival txme and offset distance information to deferntine the path and
velocity of an elastic disturbance in the ground. The disturbance is created by shot, hammer,
weight drop, or some comparable method for putting impulsive energy into the ground.
Detectors are Iaid out at regular intervals in a line to measure the first arrival energy dnd the time
of its arrival. The data are plotted in time-distance graphs, from which velocity of, and depth to,
layers can be calculated. This is possible because rays (8 continnum point on an expanding wave
front) of the disturbance wave follows a direct route and is the first arrival energy at the close-in
geophones, And the rays are refracted across layer boundaties where there is a difference in
elastic and density properties. The critically refracted ray travels along the layer interface, at the
speed of the lower layer, and continuously “feeds” energy back to the surface, to be successively
detected by the line of geophones.

Shot are normally reversed from one end of the line to the other, to determine whether or not the
layering is horizontal or dipping. Awnd the split spread shot gives redundancy to improve the
interpretation. The acquired data are computationally int ense. A ray-iracing computer prograrn,
SIPT? in this instance, is used to iteratively honor all refracting surfaces, velocities, and to be
able to consider 8 large number of layers, where they are present, A first energy arrival picking

“program, with such features as zoom, filtering, fime stretching, separation of traces, AGC and
balancing of traces, is also applied.

An independent approach to the analysis of seismic refraction data was applied to several of the
spreads. It is referred to as the “Optiraized Velocity Model”, wherein the subsurface is mapped

2



in terms of velocity elasses. It is apparent that highest velocities are associated with the
mechanically strongest rocks. The boundaries between velocity classes are determined as the
least squares minimurm velocity variation for all paths that converge at an array of points, each
determined independently in furn. These displays, when compared to the “traditional” seismic
sections, strengthen confidence in the interpretation when they converge to a common selution,

Interpretation — Monitor records are produced in the field with each shot (Fig. 3). These are
prints of the raw data as it conmgs in to the recorder. They show the quality of the data, so that
the operator can determine whether or not the data are pickable, or shots need to be repeated.
Two representative monitor records are illustrated, a mid split spread shot from line 1, spread 5,
and a reverse shot from line 1, spread 2. All arrivals are seen to be readily pickable on these raw
records, although wind and traffic noise, is subtly detectable on the far offset traces.
Atmospheric conditions were stable on the day of the survey; hence, wind was not an intractable
problem, Traffic was relatively far away in an adjoining development.

More of the shooting parameters are listed below the monitor records (Fig. 3).

The first pick information, geophone positions, shot locations and geometry of the spreads are
input to a routine that produces a time-distance plot (¢.g. line 6 data, Fig, 4). The eight curves
express the wave arrivals from the five shots, forward, reverse, and three split spreads. The split
spreads, however, produce two curves each going in opposite directions. The data, af this
location, show slightly irregular plots and a subtly asymmetrical three-layer case, as is apparent
from the three generalized straight lines superimposed on the forward curve.

The slight asymmetry and irregularity of the group of curves indicates that the layers are not
entirely uniform and horizontal. Minor undulations in the curves, based on the raw dats, are, to
some extent, explained by the fact that elevation corrections are not yetf applied to the data in the
time-distance plot. And some of the irregularity is explained by lateral velocity changes. Minor
varistions in the positions of the “dog-legs” in the several eurves are mostly an expression of the
laterally changing thickness of the upper layers.

Models were calcnlated for the four lines (Figs. 5-16). Line 1, with multiple spreads, is
displayed in pieces as single or double spreads. All remaining lines ave displayed as single lines
(spreads). Inasmuch as line 1 runs down the middie of the ridge, where grading has cut deeper
into the natural earth, only two layers are depicted. Presumably the surface soil has all been
removed. Lines 2 through 9 each show a three Iayer case. Soil remains on these cross lines, but
is generally thin in the middie of the ridge. The topmost Iayer is interpreted to be soil and
coltuvium, but this material can be very thick on the outer rim edges of the ridge, due to
landsliding and the pushing of layer | materials over the edges. It most cases, at least, this
thickness is due to the inclusion of landslide masses, for example on the southwest end of line 3.
Average velocity of the top layer is in the order of 1535 fi/sec, but varies from 1178 to 2422
fifsec. This large varigtion is not surprising imasmuch as several types of materials are Jumped
into layer 1. Layer boundaries tend to mimic topography, and especially so when the original
topographic profile is considered. This i3 to be expected when weathering processes play a
significait role in the development of boundaries,

The second layer (or the first layer in the line | models where layer 1 materials have been
removed) has an average thickness, where sampled, of approximately 20 feet, but to a small
extent locally, even layer 2 has been modified by grading. Fracturing, relief, facing slope,

3
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vegetation, lithology and other
usually 2 mwajor factor in that _ acmd
velocity of layer 2 is 2865 fifsec, with relatively low vanatlon

A third layer is continnous downward to, and probably significantly bevond, the deoth of
mvemga%wn, which is approximstely 73 feet. Velocity of this material is in the order of 4205

with a range of 3750 to 7330 fisec. It is highly probaebie that the geologic interpreiations
of the topmost and lowest layers detecﬁed are correct; that is, the top layer is soil/colluvium and
the deepest layer is metamorphosed crystalline rocks, K follows, therefore, that the middle layer
is 2 weathered version of the third layer. The extra split spread shots made possible the local
determingtion of velocities, and several velocity values are plotied on some models, which shows
some lateral variation

The “Optimized Velocity Models™ were prepared for critical locations (Figs. 17-20). They can
be compared to the “traditional” (black and white) models. The Optimized model of Yne 1,

spress i can, for sxample, be compared to the feft half of figure 5. Drili hole LB-1 ocours 38
feet southwest of the Hne. Beeause of this offset the boundaries in the bore do sot fit the model
very Weli_ as might be expected in this high relief terrain. The high elevation block with a
relatively high seismic velocity is faithfully depicted in both models. The trace of a high angle
fault crosses line 1 beneath spread 5 near its copjunction with spread 4. There is a depressed
locale in the “traditional” model at this position (presumably é&e to deeper 'maﬂlermg where
thers is gronter access for air and water), and there is a clear verlica ity focals in the

low wuls
“Optimized” model in the same place (see Figs. 7 and 18). The detailed shape of the subsurface
boundaries are faithfully mimicked from one model to the other (“Optimized™ to traditional,
Figs. 20 to 13). A fault has been mapped at the northwest side of the high subsurface block
Thig appesrs to be expressed in both models.

It is clear from the Caterpillar Rippability Chart (Fig. 21) that layers 1 and 2 are rippable
everywhere, and layer 3 should be considered ri;ppable with heaviest equipment, but locally
perhaps margivally rippable. The slaty cleavage is a favorsble factor in the rippability of the
Memzﬂw metamorphic rocks. The Caterpillar Chart is empirical, but is besed on thousands of

pioe of velooky ve rippability in terms of performance of various Cats. The chagy
ﬂiustrated is for a D9 Caterpiliar,

Two representative photographs llustrate the terrain and the geology to some extent (Figs 22-
23). The first phm {Fig. 22) iz locking nortiywost along the long line . The grading of E%ze
ridgs top is clearly depicted,; the layer 2 rocks are ssen at the surface; and the cross faukt trace is
seen to be coincident with the narrow spot in the ridge fine (beyond the truck).

The second photo (Fig. 23) shows the layouts of lines 5 through 8. (Line 9 is just behind the
camera o the foreground to the zight. The fult that passes beneath Bne 6 has a trace that
corresponds to the narrowest poriion of the ridge sep. ¥t will be nwied that the fora, mosilly eak
{rees aﬁé brush, almost come together where the fault results in natrow a pottion of the ridge.

pelusions — The seismic data appear to indicate that there are three geolopic layers present at
the sﬁe% namciy seflfcolluvium {includes landslide loosened materials), weathered metagmﬁ@?ﬁc
snd Tertiary clastic rocks, and unwesthered Furmssic and Tertiary sandstones rocks), The Jursssic
slates have fissility, and this feature is expressed by relatively low seismic velocities. All three
layers are shown to be rippable, aithough locally, beaviest equipment will be required, if cuts go

4
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into the unweathered layer. The seismic data appears to confirm the presence of three faults that
have been mapoed in the szees of the two sites.
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Figure 21. Caterpillar rippability chart

- All dats acquired in this project are i confidential ke in the office. They sre availabls for
review by authorized persons at any time. The opportunity to participate in this project is very
much appreciated. Please call, if there are questions.

6@@«

Gary W Crosby, PhD, GP




215 Sp. Highway 101, Suite 203 P.C. 8o 1182 Solans Beach, CA §2075
Telephone: (858) 481-8949 Facsimile: (858) 481-8683 € mail geop@subyurfacesurveys.com

August 30, 2002

Leighton apd Associates
31344 Via Colinas, Suite 162
Westlake Village, CA 91362

Atin: Jose Sanchez

Re: Revised Report, Seismic Investigation, Mountaingate, Santa Monica Hills

This brief letter report is to present the findings of a seismic refraction survey catried cut over
several ridge tops, one south of Canyonback Road (Survey Ares 1, Fig. 1) and the other south of
Steney Hill Road (Survey Ares 2, Fig. 1), both Jocated in the Santa Monica Hills north of Los
ﬁmgeiea, California on August 5»% 2002. Purpose of the SULVey was 1o determing %:E'ze
orientation, extent, and thickness of multiple slumps and landshi '

lines consisting of 12 discrete spreads. Line 2 was a composite of 4 spreads, shot E}a@k&ﬁ@%k
Lines 3 and 4 consisted of 3 spreads. Lines 1 and 5 consisted of a single spread each. In
addition, an electrical resistivity survey was attempted consisting of one short line coincidental
with the latter 1/3 of seismic Line 2. Its results were of limited usefulness at this particular site,
although the data is presented here.

A Bison 9024, 24 chame! seismograph system, was appled 1o the task. This insirument has
DiFP, digital instantancous ﬁmﬁrﬁg point. This trangiates into & computer-controlled
seismograph that records incoming signals at all instrument settings, and these are analys

the computer, which then outputs optimum, balanced traces with maximum informational
content.

The site was on sloped terrain on the west side of both mountain ridges Steep walled canyons
define the edges of the flattened ridge tops. The more easterly site is on Jurassic/Triassic
metamerphic rocks, primarly of the Jurassic Santa Monica Slate. The slaty cleavage facilitates
Iandsliding, and such Jandsfide asses are fairly common locally. The more westerly site has an
apparent thin veneer of Upper Miocene Modello Fornmtion over the dlate. The Modsilo
Formation is 2 hard indurated saadstons.

Survey Design — The line locaiion maps for Swrvey Ares 1 (Fig. 2) aud Survey Area 2 (Fig. 33
shows the positions and layout directions of the five refraction lines and the single resistivity

line. Lines associated with a previous survey performed on May 31, 2001 are also shown. The
results of that survey were issued to Andy Hillstand and Garreth Mills of Leighton and
Associstes in a report dated June 21, 2001, The layvout for this second phase of work was
designed 10 obtain coverage where borings and test wells have suggested the existence of shumnps



and landslides. Seismic Lines 2 and 4 and Resistivity Ling 1 run primarily paralie! with the
ridgeline at an approximate constant elevation. Seismic Lines 1, 3, and 5 traverse upslope to one
degree or another, perpendicular o the ridge axis.

Except for Line 3, geophone interval was 15 feet on all lines, and, consequently, spread lengths
were 345 feet. Off end shots were 10 feet from end geophones. In addition to the tweo forward
and reverse off end shots, a split spread shot was fired between geophones 12 and 13. In order to
provide greater detail, fwo non-synmetrical split spread shots were also fired between
geophones 6 and 7, and 18 and 19. Geophone interval for Line 5 was 20 feet, and 10 foot off end
shots, and symmetrical and non-symmetrical split spread shots were also utilized. The
lengthening of Line 5 was necessary owing to time constraints and to minimize the difficulty of
working on extreme slopes. As aforementioned, Lines 2-4 were made up of multiple back-io-
back spreads. There was a four geophone or greater overlap of adjacent spreads to assure
complete subsurface coverage. The layout arrangement permitted an investigation to depths of
approximately 60 feet for Line 1 and at least 100 feet for all other lines.

Source was a 16-Ibs sledge hatmmer with an inertial switch. The hammer was slammed onto a
metal plate that was coupled to the ground. Strong energy arrivals were not vecorded at the far
offset geophones owing to the relatively long line lengths, low transmisivity in the sheared and
cleaved bedrock, and destructive power line influence near Lines 1-3. Vertical stacking was
carried out to build encrgy and to serve as a “noise” abaternent steategy. Still, with a computer
“picking” program that has zoom, filkering, gain, trace isclation and balancing, and other
features, there was little difficulty in picking any of the lines,

Elevations of all shot and geophone positions were surveyed in, and then input into the modeling
program. The elevation of the lowest geophone in each survey area was arbitrarily taken to be
zero feet, and then all other elevations for each line within that survey area were taken relative to
it. Stakes indicating line and station mumber (line length) were planted in the groumd at the
beginning and end of each line, and at intermediste locations for multi-spread lines.

Power lines near Survey Area 1 and extreme terrain in Survey Area 2 prevent the effective use of
the resistivity method. A single 275 meter (902 #) line was attempted in Survey Area 1 in which
power line influence damaged alf but the first 130 meters (427 f). This method utilized 56 steel
stake electrodes directly connected to the ground and spaced 5 meters (16.4 1) apart. Iis
orientation was reverse from that of the seismic lines with fine distance 0 meters starting to the
north and increasing to the south. The end of Seismic Line 2 (1243 &) correspondsto a
resistivity line length of 35 meters. Like the seismic lines, elecirode elevaiions were measured,
and are also relative with zero arbitrarily assigned to the height of electrode one.

The designation number and approximate location of several borings in each survey area are also
included on the fine location maps. The well data was compared and correlated with that of the
seismic, and plotted on the seismic profiles. Note also that the scaling and general positioning on
both line location maps are approximate only.

Brief Description of the Geophysical Method Applied — Seismic refraction investigates the
subsurface by generating arrival time and offset distance information to determine the path and

velocity of an elastic disturbance in the ground. The disturbance is created by shot, hammer,
weight drop, or some comparable method for putting impulsive energy into the ground,
Detectors are Iaid out at regular intervals in a line to measure the first arrival energy and the time

¥
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of iis arrival. The dela are plotted i time-distance graphs, from w elocity of, and depth to,
lavers can be cale This is possible because rays {2 continwun point on an expanding wave
front) of the d <5 wave follows a direct route and is %ﬁ%ﬁ@: a:g:m&é eargy st the close-in
geophones. And the rays ave refracted across laver boundaries | there is & diference in
elestic and thy propertics. The critically refracted ray tz'av&% along the layer interface, at the
speed of the Jower E&verg and continuously “feeds™ energy back to the surfhce, 10 be successively
detected by the Iine of geophones,

Shot are normally reversed from one end of the line to the other, to detesmins whether or not the
Jayering is horizonis! or dipping. And the split spread shot gives redundancy to mywove the
interpretation. The acqu:red data are computationally intense. A ray-iracing computer program,
SIPT? in this instance, is used to iteratively honor all refracting surfaces, velocities, and to be
able to consider a large number of layers, where they are present. A first energy asrival picking
program, with such features as zoom, filtering, time stretching, separation of traces, AGC and

balancing of traces, is also applied.

The 36 electrodes of the STING resistivity system are Iuid out in a straight lne with the
aforementioned spacing of 2 and 1 meter. All electrodes are connected to a cable with
approximately 60 leads in the cable. With this set up cach ejectrode can be interrogated
independently. The computer that automatically schedules the readings interrogates four
electrodes af & i‘m} are designated current electrodes and two sre poterdinl glectrodes. As

; ogress, thc spacing is automatically ed i @i‘»éer v mearch successive}y
s i ﬁf the spacing between
ummﬁ @E@@%ﬁ& ”&vgs an atray of data points essentially : siwiice to the maximum
dedth of nvestigation, piot on a vertical plane in the carth hat s ﬁzzw@% bereath the line. The
plot points gre contoured o represent the electrical field & the subsurface. I the ground were
homogeneous, the contoured structure section would be simple and s:qmmim&l If there is
sauciure or any kind of boundaries that separate geologic units of varying resigtivity, the section
will reflect thet disteibution of geologic entities, and can therefore, be goite irregular.

Interpretation and Conclusions - Monitor records are produced in the field with each shot
(Fig. 4). These are prints of the raw data as it comes in to the recorder. They show the quality of

the data, so that the operator can determine whether or not the data are pickable, or shots need to
be repeated. Two representative monitor records are illustrated, a forward and mid-split-spread
shot from Line 2, Spread 1. All arrivals are seen to be readily pickable on these raw records,
although power line noise was subtly detectable on the far offset traces. Atmospheric conditions
were stable on the day of the survey; hence, wind was not an intraciable problem. Traffic and
construction noise was a significant problem on Line 5 and the last spread on Line 4, requiring
some suspect data (o be eliminated from the modeling program,

More of the shooting parameters are listed below the moniior m&mﬁs@ (Fig. 4.

The frst nick. %&ﬁm&m geophone positions, shiot locations apd geometry of the spreads are
input to & reutine that produces 8 time-distance plot {e.2. g&w 2y Spread 1, Fig. 3). The eight
curves expiesy the wave arrivals from the five shots, forwaed, revesse, and three split spreads.
The split spreads, however, produce two curves each going in é}gpﬁsﬁe directions. The data, at
this location, show slightly irregular plots and a subtly agynumets shree-layer oase, 48 18
apparent from the thres generalized straight lines :,uperm}pm&é o E&a@ forward curve.




The slight asymmetry and irregularity of the group of curves indicates that the layers are not
entirely uniform and horizontal. Minor undulations in the curves, based on the raw data, are, to
some extent, explained by the fact that elevation corrections are not yet applied to the data in the
time-distance plot. And some of the irregularity is explained by lateral velocity changes. Minor
variations in the positions of the “dog-legs” in the several curves are mostly an expression of the
laterally changing thickness of the upper layers.

Models were calculated for the five seismic Iines (Figs. 6-10), designed to show three layers, the
first being a very low velocity surficial layer comprised of soil, colluvium, alluvium, or fitf,
depending on location. The second layer is interpreted to be shimp or landslide debris, and
portions of the Modello Formation as seen on Lines 1 and 3. The third layer is the base of the
slumip or landsiide and the top of undisturbed bedrock, understood to be the Santa Monica Slate.

Line 1 (Fig. 6) appears to have imaged the upper portions of a landstide between line distance 0
and 85 ft, in which the interpreted bottom of the slide correlates very well with the boring logs.
The fact that Layer 1 thickens considerably here suggest that this package possesses significantly
lower velocities than undisturbed ground, as one would expect with slide debris. There is
another wedge shaped package that is just starting to be imaged in the tar upper right corner of
the profile between line distance 285 and 345 ft, and this may be the Modelio Formation.
Seismic evidence, particularly with Line 3, suggests that the method cannot differentiate between
slide debris andd the sandstone. Rays traveling along the base of a landslide (or other
intermediate velocity material) will jump and travel along the base of the sandstone when
encountering the transition. Layer 2 thickens in the middie of the profile. This could be due to
the fact that the line was shot along g dirt road built {o access boring L.B-9, and this evert could
be caused by thicker road fill. It may also be the very upper portions of an additional slump or
stide, although this is difficuit to determine using seismic data alone, Note that the velocities of
Layer 2 in this area are somewhat higher that those further down the hill, suggesting more
competent material.

Layer 2 within the entire lefi half of Line 2 (Fig. 7) is interpreted to be landslide with the base of
the debris correlating very well with well data. The relatively slow velocities shown on the plot
would be expected with broken, sheared, and fractured material. A second landsde, between
line distance 1040 and 1243 i, has an unusaally high velocity for undeterminable reasons.

Layer 2 in Line 3 (Fig. 8) appears to have imaged both potential landslide material and the
Modelio Formation for reasons mentioned above. Both well log data for LB-21 (no Jandslide
debris was encountered) and velocity differences suggest that slide material does not continue to
the top of the ridge and over the other side. The seismic method appears to lack the ability to
distinguish between the two and is assigning both packages as “Layer 2”. It should be
understood that the upper portion of the ridge is the Modello Formation and not landslide
material. The thickening of Layer 1 on the ridge top is most likely due to £ill for a paved road
combined with increased weathering effects. A thin sliver of Laver 2 material is seen at the base
of the slope, which may be the very lower portions of another landslide off to the side of the
profile. Despite several attempts to reprocess Line 3 data using slightly different, yet valid,
parameters, the position of the toe of the main shide never changed when viewed in the various
plots. There iz relative confidence in #ts interpreted position at line distance 320 ft. Frosional
processes may have removed its lower portions since the seismic line between approximate line
distance 0 and 300 t was in a gully.



Areas of interpreted landslide material under Seismic Line 4 (Fig. 9) showed significantly higher
velocities although the base of Layer 2 correlates with well data. Radical depth differences
between LB-14 and LB-13 exist, which could be caused by a fault, although this could not be
conclusively proven with seismic data. No geophysical data was acquired suggesting a fault
other than what can be view in the profile. A narrowing of Layer 2 at line distance 260 ft
necessitates the inferpretation of the separate areas of Layer 2 as two possible stumps or
landslides. It is unclear whether or not it is reasonable for the northern-most possible slurmp or
landslide to be this wide.

Velocity variations in Layer 2 of Line 5 (Fig. 10) suggest differences in Layer 2°s upper and
lower portions. Sections of the lower package have much lower velocities (4200 ft/s) than those
of the upper (5300 ft/s), with a possible minor boundary between the two occurring at line
distance 210 ft (note the increase in velocity here over areas inmediately above and below).
Layer 1 also increases in thickness at the base of the gully, which is most likely due to an
increase In codluvium and alluvium from the creek. Starting at LB-17, Layer 2 is observed to be
a thin wedge extending all the way to the end of the survey line. This, most likely, is an artifact,
and slide debris probably would not be found much further east of the boring.

The resistivity data (Fig. 11) also detected a landshide thought to be that of Qls-1 and sirvilar to
that observed in the seismic data (Fig. 7). 1t maps, however, the boundaries of a shde soroewhat
smaller than that detected with seismic. Nevertheless, both methods indicate a possible single,
small, isolated shde in which its northern boundary does not extend further north than
anticipated. 1t should be noted that the resistivity data should be viewed critically since it was
collected in an area with known negative power line influences.

All data acquired in this project are in confidential file in the office. They are available for

review by authorized persons at any time. The opportunity to participate in this project is very
much appreciated. Please call, if there are questions.

6 W Crosh

Travis Crosby Gary W. Crosby, Ph.D., GP 980
Staff Geophysicist Senior Geol/Geophysicist
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215 So. Highway 101, Suite 203 ¢ Solana Beach, CA 92075
Phone (619)481-8949 ¢ Fax (619)481-899
geop@subsurfacesurveys.com

September 26, 2002

Leighton & Associates, inc. Project Number: 02-337
31344 Via Colinas, Suite 102

Westlake Village, CA 91362

Attn: Jose Sanchez re: Seismic investigation, Mountaingate, Santa Monica Hills

A-D-D-E-N-D-U-M

This addendum updates the original report, by the same title and project munber. The original
report was issued on August {8, 2002. The original report exhibited models prepared by
“standard” processing techmqucs, specifically, using SIPT2 software. The addendum, utilizing
. the same data acquired in the field, exhibits models proccssed using “Optimum Veloeity”
software,

In our opinion the Optimum Velocity processing produces models that are closer to real world
geology in situations such as those extant in the Mountaingate area. Here, slopes are at high
angles and the geology is complex, with reflecting and refracting boundaries at various angles.
The geologic complexity results from deformed strata, extensive landsliding, and significant
- structure in the Santa Monica Slates bedrock. The bedrock bas well developed slaty cleavage
which facilitates landsliding. And the slates, where involved in landsliding, are “loosened”, that
is, their compactness is disturbed, and the resulting geophysical expression is a lowering of
seismic velocity. This further complicates the velocity distribustion. “Standard” processing,
based on time-distance data pairs, is designed for layered rocks without excessive dips and
excessive laterally varying thicknesses. Thus, minor discrepancies would be expected between
the two differently processed models.

The original report should be referred to for descriptions of the seismic survey design, shooting
parameters, local geology and seismic refraction methodology. The Optimum Velocity models
are discussed here.

Data were acquired on fine 1 utilizing a 15 fool geophone interval. There Is approximately 80
feet of relief on the 345 foot long line (Fig. 1). The boundary between the hard, indurated
Miocene Modello Sandstone and the underlying Jurassic Santa Monica Slates is probably within
the darkest green color class. The diill control, in well LB-9, indicates that the bottom of the



D

landslide mass is at the top, or near, of the yellow velocity class. There is major structure in the
slates on the downhill end of the section. The landslide mass is humped up over the edge of the
relatively high block,

Line 2 consist of four spreads back-to-back, but with an overlap of several geophones to assure
complete subsurface coverage (Fig. 2). Two relatively high blocks are seen in the basement
rocks. The displacement direction of the landslide block(s) is approximately perpendicular o the
- structure section. It is seen that drill control, superimposed on the seismic structure section, has
the bottom of the landslide mass in different places within several color classes. This is probably.
near the trath. The “loosening” of the rock mass changes bulk density, and, in turn, lowers
seismic velocity. The seismic data alone does not particularly indicate what rock units are to be
found in the landslide mass, because the back scarp and the foe is pot seen in the section.

Line 3, aligned roughly east-west, consist of three spreads back-to-back, with some ovetlap.
Thus, the lne runs down the slope (Fig. 3), and potentially encompasses the back scarp and
possibly the toe. The model for line 3 data suggest that edges of a high structure basement block
may have had some conirol on the development of the landslide back scarp and also a
perturbation in the base slide surface near the bottom of the slope. That is, the two landslide -
masses depicted on the structure section were once continuous over the perturbation, The deeper
block of metamorphic slates is still intact and is characterized by seismic velocities in the order
of 10,000 fi/sec.

There are three spreads that make up fine 4, similar to line 3 (Fig. 4). Lines 4 & 5 are in the east
survey arca. Basement structure is quite complex beneath line 4. The segmented blocks, at least
three of them, are joined across high angle faults. Drill control suggests the configuration of the
landslide mass is not simple where basement structure is complex. The person who logged well
LB-14 saw evidence that prompted the interpretation of the bottom of the landslide mass
occurring at relatively great depths. It is possible that the well was drilled into the fracture zone
that is the fault structure that delimits the edge of one of the basement blocks. The plunging of
the low velocity color classes on the south side of this block suggests the fault at this position has
a relatively large displacement.

The geophone interval on line 5, in the east area, was 18 feet. There are strong hints in the
model that the basernent metarorphic rocks are structurally segmented (Fig. 5), as has been seen
in other of the madels. The 5 line trends southwest-northeast about perpendicular to the strike of
the slope; consequently, the optimum view of the landshde mass is presented. The northeast end
of the seismic line was Jaid out on a pad constructed with heavy earth moving equipment. Thus
the back scarp has been removed. Oune drill hole establishes the position of the base of the
landslide mass. Following the boundaries of the velocity color classes, from this well, puts the
southwest end of the seismic model near the toe of the landslide mass.

Conclusions ~ Because of well developed slaty cleavage in the Santa Monica Slates, the tops of
these basement metamorphic rocks can be, and in places are, mcorporated into the landslide
masses, where basement structure is high. The disruption of patural layering by landslide
moverments changes bulk density and, in turn, lowers seismic velocities. Thus, position of the
base of landslide masses is not entirely clear in seismic data, at least in detaill. The base of
landslide masses, as revealed in the acquired seismic data, shows that the slide mmsses are
somewhat controlled by highs and edges of basement blocks.
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SubSurface Survey's professional personnel ave trained and experienced and have completed thousands of projects
since the company's inception in 1988. It is our policy 1o work diligently to bring this training and experience to
bear to acquire quality data sets, which in turn, can provide clues wseful in formuliating our interpretations. Still,
non-uniqueness of Interpretations, methodological limitations, and non-target interferences are prevailing
problems.  SubSurface Swrveys makes no guaranriee either expressed or Implied regarding the accuracy of the
interpretations presented.  And, in no event will SubSurface Surveys be liable for any divect, indirect, special,
incidemal, or consequential domage resulting from Interpretations presented herewith,

Al data generated on this project are in confidential file in this office, and are available for

review by authorized persons at any time. The opportunity te participate in this investigation is
very much appreciated. Please call, if there are questions.

GWC:arr






