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COTTON, SHIRES & ASSOCIATES, INC. JUN 28 2001
CONSULTING ENGINEERS AND GEOLOGISTS BUILDING DIVISION

June 22, 2001
EC0021

TO: Dan McFarland
Building Official
CITY OF SAN JUAN CAPISTRANO
32400 Paseo Adelanto
San Juan Capistrano, California 92675

SUBJECT: Summary of Surface and Subsurface Exploration
RE: Rancho Capistrano

DISCUSSION

Based upon the results of the meeting held on May 31, 2001, between representatives
of the City of San Juan Capistrano, Lowney Associates, Stoney Miller Consultants, Inc.,
Cotton, Shires and Associates, Inc. (CSA), TRC, Inc., Junipero Serra High School and the
Rancho Capistrano Ministries, it was agreed that Lowney Associates would prepare a
geologic report, prior to a full geotechnical report. Due to the geologic complexity of the site
and the fact that many of the large-diameter boreholes encountered deep landslide debris,
an accurate characterization of the site geologic conditions and landslide geometries is

~necessary prior to initiating geotechnical analyses of the site slopes. The purpose of the

geologic report is to summarize the findings of the surface and subsurface investigation,
generate a geologic model that incorporates the geologic elements observed during the
investigation, and provide recommendations for further investigation, as needed.

Approximately two weeks has elapsed since the completion of logging of LB-17
(June 4, 2001). In this letter-report we have provided a brief summary of the surface and
subsurface conditions that we observed at the site, and our interpretation of the geologic
elements that we consider critical to generating an accurate geologic model of the site. This
letter is intended to be circulated to Lowney Associates so that they are aware of our
observations, interpretations, and associated concerns prior to finalizing a geologic report.
It may be prudent to meet to discuss some of the issues identified in this letter.

SURFACE GEOLOGIC CONDITIONS

The surface conditions that influence the site are characterized by three primary
geomorphic features: 1) the actively incising Oso Creek channel along the eastern portion of
the property; 2) the mostly level Oso Creek alluvial terrace; and 3) the steep western hillside
area. These three features contain distinct geologic and geotechnical characteristics that
must be identified in order to define the potential risk that geologic hazards in these areas
impose upon the proposed development. Once the geologic and geotechnical elements have
been characterized, and the level of risk quantified, then appropriate mitigation may be
designed.

Oso Creek Channel ~ The Oso Creek channel contains a U-shaped concrete lining along the
northern portion of the property. Through this area, the creek embankment is only about 10

Narthern California Office Southern California Office
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feet in height. The lined channel ends approximately 2,300 feet south of the northern
property boundary where Oso Creek transitions to a more natural channel and meanders to
the southern property boundary. This southerly reach is characterized by 15- to 20-foot
high embankments near the end of the lined channel to 30- to 50-foot high embankments
near the southern property boundary. Active landslides are common along much of the
southern reach, downstream of the lined portion of the channel. These landslides appear to
increase in lateral extent and depth in the downstream direction as the depth of creek
incision increases southward. These landslides attain depths of approximately 10 to 40
feet, and have lateral dimensions of up to 400 feet in length and 200 feet in width. Most of
the landslides occur within the alluvial terrace deposits which appear to be sliding atop the
Capistrano Formation bedrock. However, Oso Creek appears to be incising through
Capistrano Formation materials in the central portion of the southern reach.

Alluvia] Terrace — The central portion of the site is characterized by mostly level, alluvial
floodplain deposits of Oso Creek. These deposits typically consist of unconsolidated sand,
silt and clay. Where exposed in the Oso Creek embankments, these materials are generally
flatlying, and are typically interbedded with individual beds ranging from 6 inches to 2 feet
in thickness. Perched groundwater was observed along the embankment where small seeps
occurred up to 15 feet above creek level.

Western Hillside — The steep (20- to 40-degree inclinations) east-facing hillside located
along, and upslope of, the western property boundary extends along the entire western
boundary, and is interrupted in three locations by prominent east-flowing drainages that
have incised steep-walled canyons into the hillside. The western hillside contains prominent
topographic benches high on the slope with steep to precipitous (30- to 45-degree
inclination) slopes above the topographic benches. Capistrano Formation bedrock materials
.are exposed along some of the steep-walled drainage canyons and indicate that in-place
bedrock materials are nearly flatlying in the central portion of the slope area. Three possible
geologic interpretations of the topographic benches high on the western slope include; 1) The
benches represent downdropped landslide deposits created by deep-seated landslides; 2)
The benches represent ancient alluvial terraces that were carved into the hillside, followed
by regional tectonic uplift of the San Juan Mountains, resulting in the elevated topographic
position of the terrace relative to the active Oso Creek floodplain; and 3) Terrace deposits
are located atop the topographic bench but have been displaced by deep-seated landslides.

*

SUBSURFACE GEOLOGIC CONDITIONS

Large-Diameter Boreholes

A total of seventeen large-diameter boreholes were excavated to depths ranging from
approximately 65 feet to 140 feet. Most of the boreholes encountered some groundwater,
and most of the boreholes were downhole logged; however, several boreholes were not
downhole logged due to groundwater and associated caving conditions. Only one large-
diameter borehole was excavated high on the western hillside due to the fact that most of
this area is outside of the Rancho Capistrano property. The remainder of the large-diameter
boreholes were located near or along the western property boundary. No large-diameter
boreholes were excavated in the vicinity of Oso Creek, or within the active landslides near
the creek channel. The following is a summary of the subsurface conditions within each
borehole, as observed by CSA:

COTTON, SHIRES & A SSOCIATES, INC.
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LB-1 - Collapsed, no downhole logging by CSA.

Landslide debris 0-54°, unfractured bedrock 54’-80".

LB-3 - Collapsed, no downhole logging by CSA.

LB-4 - Collapsed below 28’, CSA logged 0-28’, inconclusive.

LB-5 - Landslide debris 0-53.4°, unfract. bedrock 53.4"-BOH.

LB-6 - Collapsed, no downhole logging by CSA.

LB-7 - Landslide (Is) debris 0-10", possible Is debris 10’-43’, possible deep 1s 43"-67.5".
LB-8 - Landslide debris 0-62.5", unfract. bedrock 62.5’-116".

Landslide debris 0—,’54’, unfract. bedrock 34'-72’.

LB-10 — Landslide debris 0-67.7’, unfract. bedrock 67.7’-BOH.

LB-11 - Collapsed below 36’, CSA logged 0-36¢’, inconclusive.

LB-12 - Colluvium/fract. bedrock 0-60’, unfract. bedrock 60’-80’; possible deep Is below 80’
LB-13 - Landslide debris 0-54’, fract. bedrock 54’-62’, unfract. bedrock 62'-98’.

LB-14 - Landslide debris 0-99’, fract. bedrock 99'-100’, possible deeper s below 100
LB-15 — Landslide debris 0-65', fract. bedrock 65’-80, unfract. bedrock 80'-140".
LB-16 - Landslide debris 0-105’, fract. bedrock 105’-108’, unfract. bedrock 108-130".

LB-17 - Sheared, tilted sediments 0-108’, no logging below 108’, likely Is debris.

Groundwater Conditions

Groundwater was encountered in most of the large-diameter boreholes and was
typically characterized by small seeps along fracture zones and shears. The depth to the
seepage zone was generally between 25 and 40 feet below the ground surface -along the
western property boundary. LB-17, which was excavated atop the topographic bench in
the northern portion of the property, encountered groundwater at a depth of approximately
54 feet below the ground surface. Groundwater seepage was also noted during our
reconnaissance along the Oso Creek channel where isolated seepage zones were observed
along the creek embankment, up to 15 feet above creek level. The occurrence of groundwater
throughout most of the site indicates that it is more pervasive than a groundwater table

COTTON, SHIRES & ASSOCIATES, INC.
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CONCLUSIONS

Oso_Creek Channel - Based upon our site geologic mapping and aerial photograph
analysis, it appears that the southern reach of Oso Creek is characterized by a rapidly
incising creek channel, resulting in highly unstable embankments, particularly where the creek
has eroded down through the alluvial terrace material to the level of the Capistrano
Formation bedrock. We observed active landslides along the majority of the eastern and
western embankments that have failed within the past 10 years. Many of these landslides
are large, deep-seated (greater than 10 feet deep) features that have extended up to 150 feet
from the creek into the relatively level floodplain. Additionally, through aerial photograph
analysis, we have observed large changes in the historic creek and embankment positions
over time. Consequently, it is our opinion that the weak terrace materials comprising the
majority of the creek embankments are highly susceptible to landsliding and rapid retreat as
Oso Creek actively incises its creek bed. The flatlying, interbedded nature of the alluvial ‘

deposits results in locally perched groundwater that helps destabilize the creek
embankments.

Alluvial Terrace — The alluvial terrace materials typically consist of interbedded sands,
silts, and clays derived from Oso Creek. These deposits are generally unconsolidated,
weak, and contain locally perched groundwater. In the absence of a free face where
landsliding could occur, these materials appear generally stable. However, the clay layers
and soil horizons may be potentially expansive, and liquefaction and settlement appear
possible during seismic events. In the western portion of the site, where the western hillside
abuts the terrace, deep landslide deposits have been identified within large-diameter
boreholes. At present, it is unclear how far these landslide deposits extend into the terraced
. portion of the site.

Western Hillside - Based upon our site geologic mapping, and downhole logging of 14 large-
diameter boreholes, it is our opinion that the western property boundary is underlain by
deep-seated landslides.. The landslide deposits are typically characterized by highly
disrupted, fractured and sheared bedrock, alluvium, and slopewash atop prominent basal
shear surfaces. The basal shear surfaces are typically characterized by planar, polished,
and striated discontinuities, and typically consist of paper thin to 1/8-inch thick clay
gouge. Since most of the upslope areas are outside of the Rancho Capistrano property
boundary, little subsurface information was obtained in these areas. Therefore, projecting
landslide basal rupture surfaces from where they were observed in the large—%iameter
boreholes to the upslope areas is difficult. However, without the benefit of subsurface
exploration, the best available method for interpreting the geologic conditions of the site is
by surface geologic mapping and aerial photograph analysis. Both of these methods suggest
that the large topographic benches high on the slope, when combined with the observed
deep-seated landslide deposits at the base of the slope, are associated with the
downdropped headscarp region of large landslides. One large-diameter borehole (LB-17)
was excavated high on the slope in the center of the topographic bench in the northern
portion of the site, and encountered geologic evidence suggestive of landsliding. Although
the lower portion of this borehole collapsed prior to complete geologic logging, the 20-degree
westward inclination of stratigraphy, abundant high-angle shears with prominent near-
vertical striae, and the lack of competent bedrock and terrace deposits points toward a
landslide origin for the bench rather than a terrace origin. Without further exploration high
on the western slopes, we are of the opinion that the upslope extent of landsliding should

extend, at a minimum, to the base of the upper escarpment, and include the topographic
bench.
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However, we are of the opinion that, based upon the surface and subsurface geologic
information gathered at the site to date, insufficient geologic data exists to generate a
geologic model suitable for development of comprehensive mitigation design.

RECOMMENDED ACTION

Oso Creek Channel - It is our opinion that the rapidly incising creek channel and highly
unstable embankments will need to be investigated to determine long-term rates of
embankment retreat and gross stability of the embankments so that appropriate setbacks
can be established. To date, no subsurface exploration has been performed to address creek
embankment instability. At a minimum, detailed surface geologic mapping and profiling,
aerial photograph analysis, small/large-diameter exploration, and laboratory testing should

be performed at appropriate locations along the embankment to characterize the site
conditions.

Alluvial Terrace — The alluvial terrace materials contain potentially expansive clay layers
and soil horizons, and contain sand layers and perched groundwater that may be
susceptible to liquefaction and settlement. It is our understanding that subsurface
exploration in the form of small-diameter boreholes was performed by Lowney Associates
to address these issues. It is our opinion that additional subsurface exploration is necessary

to determine the downslope extent of landslides extending eastward from the western
hillside.

Western Hillside - It is our opinion that the western hillside, in the vicinity of the western
property boundary, is underlain by deep-seated landslide deposits. Since most of the
.upslope areas are outside of the Rancho Capistrano property boundary, and little
subsurface information is available in these areas, additional subsurface exploration
upslope of the western property boundary would be beneficial for further refinement of the
geologic model. Without additional subsurface exploration upslope of the western property
boundary, the surface geologic and geomorphic evidence points toward a deep-seated
landslide model extending upslope of the topographic bench high on the western slopes.

We have identified an area in the southern portion of the property where the western
hillside appears to extend to Oso Creek, without a prominent terrace buffer zone as in the
northern portion of the property. A prominent westerly bend in Oso Creek occurs in this
area and bedrock materials of the Capistrano Formation crop out in the creek embankment,
as opposed to alluvial materials which are exposed in most embankments throughout the
property. It is our opinion that further investigation of this area in needed to determine
whether the bed aterials in this Tocation are in-place-orlandslide debris, and whether

“ftrther incision of Oso Creek could destabilize the 5 west!

—

The debris flow potential originating from the steep drainage in the central hillside
area should be evaluated.

LIMITATIONS

This review has been performed to provide technical advice to assist the City in its
discretionary permit decisions. Our services have been limited to review of documents
provided to us, a visual review of the property, and a visual review of the large-diameter
boreholes listed above. Our opinions and conclusions are made in accordance with
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generally accepted principles and practices of the geotechnical profession. This warranty is
in lieu of all other warranties, either expressed or implied.

Respectfully submitted,

COTTON, SHIRES AND ASSOCIATES, INC.
TOWN GEOTECHNICAL CONSULTANT

N

Johrt M. Wallace
Senior Engineering Geologist
CEG 1923

YPN =

Stan R. Helenschmidt
Managing Geotechnical Engineer
GE 2064 g—f> &-So =C

\)\/ \\)\'VW@\%
William R. Cotton
Principal Engineering geologist

CEG 882
WRC:JMW:SRH:st
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DATE STARTED: __ 7/31/01 DATE ENDED: _8/3/01 Borin 9 No. B-1
DRILLING COMPANY: _Tri Vallley - .
EQUIPMENT USED: _Bucket Auger GROUND SURFACE ELEVATION: 290 ft
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= F=
S| 8| § | 2 | 8% 22|32 5 |22| 5
i o 1) ES |@d | o= Sampled By:_ KV > S
» a
° : Colluvium {Qcol)
. o 1< Surface: Brown clayey silty fine to medium SAND, dry, loose to 3",
7 1 - - abundant roots.
s )
] 1 - N @ 2' Dark brown clayey fine to medium SAND, moist, porous,
e '\roots.
5 -1 —‘\ I Landslide Materials (Qls)
O‘ - @ 3 Brown, yellow brown, and gray brown fine sandy SILT, moist,
. ] | | caliche nodules and stringers, FeO stain.
—-{ @3.4-3.8' Krotovina
5| .— || '
B o . @ &' Clayey SILT, moist, firm, caliche pods and stringers, roots.
1 1AL i
i == B @ 7' Scattered gypsum.
’ ’ _-@ N @ 8' Concretion on west wall, MnO-stained fractures.
] R B @ 9' Color changes to light gray, very moist, increase in clay.
280 10| —
. — @ 10’ SAMPLE: Brown, yellow brown, and gray brown slightly 985 276
: D-1 | Push clayey SILT, very moist, trace charcoal, caliche stringers, massive, :
1 s R scattered FeO stain, slightly plastic.
| 1. __._@ | @ 11.5' Concretion
—_— @ 12' Light brown gray clayey SILT, caliche stringers.
| ] (& — | @ 13.5' Concretion
1 15 }—- o B .
o — @ 15’ Trace jarosite staining, scattered subangular to subrounded
s © concretionary 1" pebbles.
T i omsmas o e ]
1 R SE-2 = @ 16.5' Dark brown colluvial lens
AR @ 17.1' Mottled light gray and white fine sand with carbon
| i || fragments at base of colluvial lens, fades by 18 ft.
270 |
@ 20' SAMPLE: Gray silty CLAY/clayey SILT, very moist, 923 | 315
D-2 Push massive, plastic, FeO and jarosite staining along joints/fractures.
1 RS: N8OE @ 21' Rupture surface. Yellow sand stringers and FeO-stained
8SE joints from below 21 ft. terminate at surface. Material above not {
- . |lcoherent.
W : | Capistrano Formation (Tc)
1 B @ 23 Patches of unoxidized material.
i | __ I @ 24' Transitions into dark gray to black unoxidized clayey
SILTSTONE, moist, stiff, massive, micaceous, weathered

25 |—% -
GEOTECHNICAL 01012-02
LOG OF BORlNG CUSD/Rancho Capistrano ﬁmﬁ
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DATE STARTED:__ 7/31/01 DATE ENDED: __8/3/01 i -
DRILLING COMPANY:_ Tri Vallley ’ S B o r"lﬂ N O' B 1
EQUIPMENT USED: Bucket Auger GROUND SURFACE ELEVATION: 290 ft
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a
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) 85NE u surface
i @ 29' Oval-shaped 5" concretion.
260
@ 30' SAMPLE: Green black unoxidized clayey SILTSTONE, 95.2 | 26.5
D-3 8 massive, micaceous, some partings, weathered foraminifera.
i J: N8sw
82 Sw
K SH: N15E ] @ 32' Shear surface. Below is massive, stiff, slightly clayey
31SE | SILTSTONE.
i L
250 | 40 [—
. D4 - @ 40’ SAMPLE: Same as at 30 ft. 95.1| 27.7
I a
|l |- -
7 1 T o
B | A R | @ 48.5' Occasional sand stringers.
240 | 50 | - '
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NOPU e v e Nl AW e, 4

»
DATE STARTED: __ 7/31/01 DATE ENDED:___8/3/01 -
DRILLING COMPANY:_Tri Vallley . B o rl n g N o' B 1
EQUIPMENT USED: _Bucket Auger GROUND SURFACE ELEVATIOQON: 290 fi
HOLE DIAMETER (in.) 30" DATUM: MSL
DRIVE DROP (in.) 12" LOCATION:
DRIVE WEIGHT (Ibs.)_See Notes COORD/STATION:
_ o 3, | DESCRIPTION < N
€ = S o £2 [ E “ 2 g o
< % é 3 2E §§ §8 Logged By: _KV/WG £ %g B
S8 8 £ | 8% 35|33 2 |2z| 8
s | 4 & EE |gd|a2 Sampled By: KV > c| ®
S N i ) &
L @ 50' SAMPLE: Dark green black unoxidized SILTSTONE, 098.3| 264
. D-5 13 massive, micaceous, weathered foraminifera, strongly odoriferous.
| T | —
_‘ - — | ]
| 55| & | @ 54.5' Concretion.
. - e
-4 p—S | 7
230 | 60—+ —
] @ 60" SAMPLE: Same as at 50 ft. 97.5| 26.3
—_— e D-6 41 @ 60.4' Concretion.
| 65| . __. ||
PR i @ 66.5' Slightly sandy.
&t @ 68.5' Phosphatic nodule.
220 | 70_1—--s . F
s D7 551 @ 70' SAMPLE: Same as at 60 ft. 954 | 275
T r__. 0
T - @ 73.7" Pocket of sandy siltstone.

GEOTECHNICAL 0101202 oy
77222

LOG OF BORING CUSD/Rancho Capistrano NMG




NMG Geotechnical, Inc. Page 4 of O

L]
DATE STARTED: _ 7/31/01 DATE ENDED: __ 8/3/01 a -
DRILLING COMPANY:_Tri Vallley : ; BO rn N 0. B 1
EQUIPMENT USED: _Bucket Auger GROUND SURFACE ELEVATION: 290 ft
HOLE DIAMETER (in.) 30" DATUM: MSL
DRIVE DRORP (in.) 12" LOCATION:
DRIVE WEIGHT (Ibs.) See Notes COORD/STATION: '
- o DESCRIPTION I
€Elg| § s | 83 125|435 s |2 g
§ | = ) B =5 |38 |80 Logged By: _KV/WG 2 52| %
S a 5 = oz T2 S |88 E
% 3 & g gg %5‘_:’ B2 Sampled By: KV ‘; = § 4
5 N e o '
1 e i
g @ 78.5' Subrounded cobbles, 3" to 5".
T ] . — B
210 80| ___
S — @ 80' SAMPLE: Dark green black unoxidized SILTSTONE, moist, | 97.4 [ 26.4
s D-8 44 hard, micaceous, massive, strongly odoriferous, weathered
i T —— s foraminifera.
i 1. . B @ 82' Increase in clay content.
| 85] ||
i T4 —- ] @ 89 Slightly sandy.
o . D-9 ! 68/9" @ 90' SAMPLE: Same as at 80 ft. 94.2 | 28.0
i ' .~ |CS: N15W B @ 92 Planar surface with paper-thin clay, no disturbance above or
38NE below, not visible on down-dip side-of boring.
i i < |
[~
- 9] _.. F
v
Lo . B @ 96’ Slightly sandy.
L B @ 98 Slightly sandy.
1 |
e .
1

GEOTECHNICAL 0101202
LOG OF BOR'NG CUSD/Rancho Capistrano




NMG Geotechnical, Inc. Page 5 of 9

]
DATE STARTED: __ 7/31/01 DATE ENDED: __8/3/01 9 -
DRILLING COMPANY: _Tri Valliey ~ » Borl n NO. B 1
EQUIPMENT USED: _Bucket Auger GROUND SURFACE ELEVATION: 290 ft
HOLE DIAMETER (in.) 30" DATUM: _MSL
DRIVE DRORP (in.) 12" v LOCATION:
DRIVE WEIGHT (lbs.)_See Notes COORD/STATION:
— - 3. |- DESCRIPTION s | _
E = =] =8 €S| v S le 2
§| % 2 § 2 |33 §8 Logged By: _KV/WG z 3% £
s | g s £ 22 (22 /=9 g |82| ¢
2| o 5 - EE 28 |A2| Sampled By: KV = =8| «
S N i s
- D-10 ' 69/10" @ 100" SAMPLE: Same as at 90 ft., trace of oxidized fish scales. 80.5] 32.0
f108] — - |
-_— @ 105’ Black unoxidized SILTSTONE, damp to moist, hard,
T micaceous, massive, weathered foraminifera.
180 110 | -— ° a
dAMs__
. D-11 36/9" @ 115' SAMPLE: Same as at 105 ft. Upper rings contain gray 97.0 | 26.8
A SB-1 green SILTSTONE, dry, caliche-lined joints/fractures, high-angle
T b (R — contact in rings.
. @ 115.3' Phosphatic nodule.
170|120 ... |
N ) @ 120.1" Phosphatic nodule and sand stringers.

GEOTECHNICAL 01012:02 o
LOG OF BORlNG CUSD/Rancho Capistrano NA%




DATE STARTED:___7/31/01 DATE ENDED

T . Boring No. B-1

DRILLING COMPANY: _Tri Valiley

NMG Geotechnical, Inc.

Page 6 of 9

EQUIPMENT USED: _Bucket Auger

HOLE DIAMETER (in.) 30"

DATUM: _MSL

GROUND SURFACE ELEVATION: 290 ft

DRIVE DROP (in.) 12" LOCATION:
DRIVE WEIGHT (Ibs.)_See Notes COORD/STATION:
—_ 2 "By | = DESCRIPTION g .
€|z £8 25|~ 2| gl =
s £ = £ | 2t |38 §3 Logged By: _KV/WG z|35| %
2 | & g £ 2z |38|9qg S |8€| E
% o 3 < gg 88|82| sampled By, KV o | a3 &
S N @ a
160 | 130 < —
— . D12 l 31/ @ 130' SAMPLE: Same as at 115 ft. 945 29.0
| 135 | .
{ {1 @& . . o
@ 139’ Slightly polished surface around concretion, slight seep.
150 | 140 | " — °
. & g @ 142.8' Concretion, 4" to 6", slight seep.
| |- s
_| 145 _ » p—
— . D-13 @ 145' SAMPLE: Black unoxidized SILTSTONE, damp to moist, 99.7 | 25.3
| . —— e hard, micaceous, massive, weathered foraminifera.
—_—
I —_ Logged to 148 on 8-2-01, resumed driling. Resumed downhole
L'_ — logging on 8-3-01.
140 | 150 )
GEOTECHNICAL 01012-02 AA
i W
LOG OF BORING CUSD/Rancho Capistrano NMG




DATE STARTED: _ 7/31/01 DATE ENDED

%8301 Boring No. B-1

DRILLING COMPANY: _Tri Vallley

NMG Geotechnical, Inc.

Page 7 of 9

EQUIPMENT USED: Bucket Auger

GROUND SURFACE ELEVATION: 290 ft

HOLE DIAMETER (in.) 30" DATUM: MSL
DRIVE DROP (in.) 12" LOCATION;
DRIVE WEIGHT (Ibs.)_See Notes COORD/STATION:
- R 3. |o DESCRIPTION g .
L = ) £ Q0 = j > e 2
c | € < g St §§ §3 Logged By: _KV/WG Z §§ £
= | § s £ 2z |38 |8qg ‘ 5 |s2| §
% a o < gg gé A2 | Sampled By: KV . =3| €
N % &
. 4 — - a
] 1y —_— ||
1 i ,:_ g, ] @ 154' Discontinuous light gray sand lenses.
|58 | - |
| = 1 @ 156.5' Coprolite; 3" long, 1/2" wide.
— J: N3OW @ 157" Drilier began using Crowds.
.7 | essw
112 g N @ 159-160' Coprolite; 1'-3" diameter.
130 { 160 | '
= & D-14 35/8" 160' SAMPLE: Dark green black unoxidized clayey 93.5| 29.7
: ILTSTONE, damp to moist, hard, massive, micaceous,
. 4 — weathered foraminifera, trace MnO stain.
T -4 — —
_|168| 7" — |
120 | 170 | » — a
] s ? ||
W A — @ 172.5' Small oval-shaped concretion, slight seepage.
175 | °
GEOTECHNICAL 01012-02 gty
LOG OF BORING CUSD/Rancho Capistrano NMG




NMG Geotechnical, Inc. Page 8 of 9

a2
DATE STARTED: _ 7/31/01 DATE ENDED: __ 8/3/01 ' -
DRILLING COMPANY; _Tri Vallley B orin 9 N 0. B 1
EQUIPMENT USED: _Bucket Auger GROUND SURFACE ELEVATION: 290 ft
HOLE DIAMETER (in.) 30" DATUM: -MSL
DRIVE DROP (in.) 12" . LOCATION:
DRIVE WEIGHT (Ibs.)_See Notes COORD/STATION:
R ° DESCRIPTION &
£lz| 8 & £8 |25 4z | &
§ | = o 2 | 25 |38|83| |LoggedBy: KVIWG z |52 £
S5 8 | 5|22 l58 % AR
5 | o & < EE (28 | a2 Sampled By: KV g, =8| =
o a
D-15 36/9" @ 175 SAMPLE: Same as at 160 ft. 94.4 | 286
. m
. @ 177.2' Polished joint, very planar, continuous, 1" zone above is
i JgﬁsEW | joint is slightly fractured.
1 ]
110 | |
i . —_ —
| ' J: N15E | @ 181.6' Polished joint, very planar, continuous, 2 subparallel
~~| T70SE joints joints below, 2' thick zone, slight seepage, siltstone below is
generally slightly sandy.
_1 185 | ? L
100 | 190 |—.
. —_— @ 190° SAMPLE: Dark green gray fo green black SILTSTONE, 974 | 275
" — D-16 31 moist, hard, massive, micaceous, weathered foraminifera.
N —
{198 - — - ]
o -

GEOTECHNICAL 0101202
LOG OF BORING CUSD/Rancho Capistrano -NMG




NMG Geotechnical, Inc. Page 9 of 9

DATE STARTED: _ 7/31/01 DATE ENDED:__ 8/3/01 ' i -
DRILLING COMPANY: _Tri Valiley ~ : B orin 9 N O. B 1
EQUIPMENT USED: _Bucket Auger GROUND SURFACE ELEVATION: 290 ft
HOLE DIAMETER (in.) 30" , DATUM: _MSL
DRIVE DROP (in.) _12" LOCATION:
DRIVE WEIGHT (Ibs.)_See Notes COORD/STATION:
-~ o 3. |o DESCRIPTION s | _
£ = S =38 5 oy R 3 »n
g | £ 2 g St |32(89| LoggedBy: KVWG 2 (5% €
2| 5 £ 2 32 |85|0¢ y 2 | 25| E
[+:] o = - = =0 S =
E? g s < £ 55|182| sampled By; KV t‘; =8| ¢
v E N o)
7 7 W
| 208 | 2
_ NOTES
Totai Depth 202 ft.
- B Downhole Logged to 201 fi.

J Groundwater Not Encountered

J | ] Seepage Encountered at 138', 143", 172.5', and 184'
Backfilled with Cuttings and Tamped from 110'- surface
Drive Weights: 0-28'/5952, 28-55'/3921, 55-84'/2531,
- . - 84-110/1407, 110-168'/1600, 168-195'/2200, 195-215'/2500

80 | 210 |
1l ||
- 215 n
7 T N

70 | 220 | a

|

GEOTECHNICAL 01012:02 e
LOG OF BORING CUSD/Rancho Capistrano NMG




NMG Geotechnical, Inc. Page_ 1 _of 3_
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-
DATE STARTED: _ 8/6/01 DATE ENDED:  8/8/01 9 ‘ -
DRILLING COMPANY:_Tri Vallley B o I'I_ n N O. B 2
EQUIPMENT USED: _Bucket Auger GROUND SURFACE ELEVATION: 287 ft
HOLE DIAMETER (In.) 30" . DATUM: _MSL
DRIVE DROP (in.) . _12" LOCATION:
DRIVE WEIGHT (lbs.)_0-28Y5952, 28-55Y3921, 55-84'/2531 COORD/STATION:

3 DESCRIPTION &
€la| § s | §2 |E5|4a 2 |eE| &
s | = o g SE |3% 8| LoggedBy: KVWG 2128 %
= =4 £ 5 aZ 20|29 5 (8¢ 5
& | a 3 = EZ |28 |82| sampledBy:KVWG S =8| =

E W o o : a
* ’ Colluvium {Qcol
| 2 — Surface: Brown silty fine to medium SAND, dry, loose to 3",
- P H scattered small cobbles. : -
s @ 1' Light brown to brown silty fine to medium SAND, moist,
: ) medium dense, abundant caliche.
1 N2 i
4 ] o
@ 4 @ 3 Krotovina
5| " = Landslide Materials (Qs)
7 * \L ) @ 4.5 Transitions into weathered bedrock. 101.4| 15.8
* D-1 Push @ 5' SAMPLE: Yellow brown fo dark yellow brown clayey silty fine
] .. / -. 16" to medium SAND, moist, slightly micaceous, abundant caliche
. // stringers, porous, roots to 1/8", abundant FeQ mottling.
280 1=
. @ ' @ 7' Large Krotovina intersected by boring.
n D
S B-1
’ wﬂ%q/? 0' SAMPLE: Gray to gray b lightly clayey SILT, moist 95.6 | 25.3
ey | 10 :Gra ray brown slightly claye , moist, ] X
] "} D-2 W Push %edium stiff to stiff, rgicageo%s. FeO-lined joints/féctures.
- s J: N24E massive, root hairs, jarosite staining. :
68NW _Dpv;mhole: Sandstone bedding fragment cut off by near vertical
_ ] /Y & Z, | joint.
y _.Jk*\a £ 1 Rs: NaoE n @ 12.6' Planar rupture surface, highlighted by gypsum; fractures l‘
6SE \beloyv terminate at rupture surface.
| i [ L— Capistrano Formation (Tc)
1 e @ 15' SAMPLE: Gray to b lightly cl SILTSTONE 99.7 | 26.1
J : Gra ray brown slightly clayey s A :
D-3 | Push gypsum, near verﬁca)IIFe -stained joint/fracture.
i 1o — @ 16' Color banding above jarosite-stained polished joint surfaces.
20| | Z J:N3W i
s * 225w
- /—3
] 1.~ /—,J B @ 18 Abundant FeO stain; scattered gypsum; increase in clay,
color change to dark.
- . . B @ 18.5' Gypsum-lined joint.
{1 2| —
.« — @ 20' SAMPLE: Dark green black unoxidized clayey SILTSTONE, | 97.7 | 25.9
D-4 3 damp to moist, very stiff, micaceous, massive.
i T J: N9E
— | 40-50SE i
7 T— @ 22' Odoriferous.
4 “ — _1
4 A J: N7E || @ 23.7" Very tight, planar joint.
~— 35SE
25 [~
GEOTECHNICAL 01012-02 A
0%
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NMG Geotechnical, Inc. Page 2 of 3 _

L]
DATE STARTED: _ 8/6/01 DATE ENDED: _ 8/8/01 -
DRILLING COMPANY:_Tri Vallley . , ‘ Borl ng N o' B 2
EQUIPMENT USED: _Bucket Auger GROUND SURFACE ELEVATION: 287 ft
HOLE DIAMETER (in.} 30" ' DATUM: _MSL
DRIVE DROP (in.) 12" ; ; LOCATION:
DRIVE WEIGHT (lbs.)_0-2815952, 28-55'/3921, 55-84'/2531 COORDISTATI_%
- - 3. |o DESCRIPTION s | _
€| o @ £8 |8§8|43 > [eE| ¢
s € é g 2 ':Ej § s g 8 Logged By: _KV/WG g ,% = =
H 8 o E E"E S0 2D S led By: KV a =0 §
g b EC | ga |0 ampled By: > o
E W @ g
T— - | D5 ” @ 25 SAMPLE: Same as at 20 ft.,, weathered foraminitera. 971 26.3
i | & :
60| | & N
- o S by
0. —
— 06 7 @ 30' SAMPLE: Same as at 25 ft. 98.0 | 26.2
) — 3
|3 a
= @ 35.3 Thin wispy sand lenses; bedding is subhorizontal.
250 | | - o
] 40 -
. @ 40 SAMPLE: Dark green black clayey unoxidized SILTSTONE, | 99.5 | 24.7
o D-7 8 moist, hard, massive, micaceous, weathered foraminifera, strongly
& 3 odoriferous.
a5 i
_“ @ 46.3' Cemented material begins on north wall, no cemented
240 | —-—/\ - material on south wall. Concentric joints on outside of concretion.
i . i > L ‘
X
. J: N2ow [ 48.7' Joint on west wall.
< 3| Ygoaw g
50 | <
GEOTECHNICAL 01012-02 AN
LOG OF BORING CUSD/Rancho Capistrano NMG




ol OF 1w 0
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u
DATE STARTED: _ 8/6/01 DATE ENDED: _ 8/8/01 , -
DRILLING COMPANY:_Tri Vallley Borl ng N o - B 2
EQUIPMENT USED: _Bucket Auger : GROUND SURFACE ELEVATION: 287 ft
HOLE DIAMETER (in.) 30" DATUM: _MSL
DRIVE DROP (in.) 12* ' ' LOCATION:
DRIVE WEIGHT (lbs.)_0-287/5952, 28-55/3921, 55-84'/2531 COORD/STATION:
~ e 2. |- DESCRIPTION s | _
€ oy o =] €5 | 4 : 2 2
= S = g 2 'g 3% §8 Logged By: _KVIWG & é £ % '
s 8| § | £ | 22 |58|%s A
&g | B s = EE |28 |G| Sampled By: KVWG 2 |=%8| =
E W @ 8
J: NsQwW @ 50 SAMPLE: Same as at 40 ft, 9481 284
)( >< TONE D-8 9 Downhole: Joint on east wall. Water entenng boring from around
o 1> X - | concretion.
—— X @ 51.2' Groundwater, End of logging.
| ] @ 53" Coring to 58.5".
55 | T
230 i
-
] 60 |
] n
7
1 65 ] ||
I NOTES
Total Depth 58.5 ft.
= e — Boring Terminated Due to Concretion
Groundwater at 51.2' after 24 hours
220 | | | Downhole Logged fo 51 ft.
1 Backfilled and Tamped
1 70 ] |

GEOTECHNICAL 007 =
LOG OF BORING CUSD/Rancho Ca'pistranor NM/éj
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NMG Geotechnical, Inc. Page 1 of 6_

DATE STARTED: _ 8/8/01 DATE ENDED: __ 8/9/01 Borina No. B-3

DRILLING COMPANY:__Tii Vailley

Report: BUCKET AUGEIX, FrOJect: F:ZUUTWIUTZ-ULWIING VLIV 1£VL.Gru, wdld | Ulipiow, NIV vou,Ou i,

EQUIPMENT USED: _Bucket Auger GROUND SURFACE ELEVATION: 292 ft
HOLE DIAMETER (in.) _30" DATUM: _MSL
DRIVE DROP (in.) 12" LOCATION:
DRIVE WEIGHT (Ibs.)_See Notes _ COORDLSTATION: :
~ - T8, |. B DESCRIPTION g1 _
LA B g @ 58 |E€§i a7 = £
5 g' é g 2 g § B § 8 Logged By: _KV/WG z § z %
s| 8| % g | 8% |z2|3" , g |82 &
& o i) ES |dd |[w= Sampled By: KV > o
E ok 0
L Colluvium (Qcol)
a - Sur{tace:d Bmm; silty fine to medium SAND, dry, foose to 2",
- s ) scattered cobbles.
—_ —1 @ 1' Carbonate silt-lined pores; cobble.
290 | s - u
L St
N 41—\ | L
] -y |
v - .
s|—f§ . |
i \ @ 5' SAMPLE: Dark gray brown silty fine to medium SAND, dryto | 98.4 | 9.9
— D-1 g Push damp, pinhole porous, caliche stringers, abundant root hairs.
i 15 A\ {
i 1. — BE g@ 8' Increase in moisture; color change to light gray brown to
s rown.
Jwof T
T — : @ 10' SAMPLE: Yellow brown silty fine SAND, damp, porous, 984 | 10.3
& ® g D2 1 rol;JtIedts, {nll:neoa c?ali,che, 1" subangular siltstone fragments, - :
& . - abundan stain.
T @ 11' Yellow brown silty fine SAND, moist, mottled with gray silty
280 | e ¥ || fine SAND and brown soll-like material, pinhole porous, FeO stain,
. caliche stringers. :
- - ° . ’-— e
1 1& 2° i @ 14' Subrounded cobbles.
{ ¥ LandsiidelTerrace (7) Deposits (QIS/GE?) 05| o5
J (—%-. D-3 2 9 14.8_t'sSubhoﬁzontal contact between Colluvium and Terrace : .
i . eposits.
@ — @ 15' SAMPLE: Gray brown silty fire SAND, damp to moist,
- . f:')inr‘m&le porous, caliche stringers, sparse FeO stain, trace charcoal
- - ecks.
. @ 15.5' Krotovina zone to 16'.
1 41— " @ 17" Increase in sitt.
1 1 ., . SB-1 @ 19' Increase in sand.
- 20—] ?__8 Y '
. e | BiN28E @ 20' SAMPLE: Gray brown to yellow brown silty fine SAND and | 100.4| 9.3
—_ 10SE D4 1 ﬁpg sandy ﬁlLT, dlaft;np ktg moist, pinhole porous, trace caliche
. —_— . stringers, charcoal flecks.
] . Dow?-nhole: Fine angular fragments of siltstone and organics lined
270_1 | | with carbonate silt, mottied. Attitude on 1/2" white sandy layer.
| I AP u
1 3= "
U ) @ 24’ Increase in clay, roots, and pores lined with carbonate silt.
25 L
GEOTECHNICAL 01012-02 | AN
venm
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Report: BUCKET AUGEK; Project: #:2u01\010 12uawSIN I VW w 1o 1 rUZGE o, 0@ 1810, ..

DATE STARTED; _ 8/8/01

DATE ENDED:

8/9/01 Boring NO. B' 3

DRILLING COMPANY:_ Tri Vallley

NMG Geotechnical, Inc.

Page 2 of 6

EQUIPMENT USED: _Bucket Auger

GROUND SURFACE ELEVATION:_ 292 ft

HOLE DIAMETER (in.) 30" DATUM: _MSL
DRIVE DROP (in.) 12" LOCATION;
DRIVE WEIGHT (Ibs.)_See Notes COORD/STATION: —
~ e 3. DESCRIPTION g1 _
£lz| § g | 52 |E5(4a S | e¥| o
§ | £ I 3 =5 |8E| 8¢ Logged By: _KV/WG Z F E
b o Z Q| = c R
s 8| B g s: |85|33 . BE I
K 15] ES ol Sampled By: KV o
. W E @ 5
C— s D5 3 @ 25" SAMPLE: Mottied dark gray brown, brown, and yellow 107.6f 15.6
i w om ggvlysné s#‘laté ﬁsrtn; r?';ﬁldoéanl}g;msé' very porous, roots, slightly clayey,
y Joe * ¢ i .
. _—:_—:—‘JC/B: NE5W, J @ 26.7" Contact between dark gray brown slightly clayey SILT
S 7NE gbove ang rrlxedium gbraly brown below. Transitions to light gray
] | p— | rown and clayeyer below.
7 1 \T . RS: N38E 28.9' Rupture surface.
3 M 9(\ -~ | 53SE r -
! — @ 30' SAMPLE: Mottied as above, silty to clayey fine SAND, 107.9| 18.0
J — }1_. D-6 4 moist, porous, sparse FeO stain and caliche. -
1. | B:NsoE
260 | [ }X 458E | Terrace Deposits (Qf)
11— L
1 35] . B1: le\fv?IE u @ 34.6' Contact with light brown clayey SILT and dark silty CLAY.
1 Y —
R 5
— 4 :-_—"‘3‘_ -= - @;‘36.7' Sgg hon'f\on: dallrk brown silty CLAY, moist, plastic, caliche
Ege stringers, trace charcoal.
- ol —~ b ] -
T SH: N10E @ 37.8' Base of soil horizon reverse offset 3.5"-4"; shear surface
y 4 ), - 40SE ¥ along offset; lose shear surface at 38.4'.
|l . — . .
O (v e e
y T—3 @ 40.6' Thin organic layer, discontinuous; dip direction N20W
25& i ; — h @ 41.5' Abundant carbonate silt to 41.8', fine roots, porous.
I Y
—_ | @ 44’ Mottled brown gray, FeO stain, brown organic material lining
| 4§_4 | pores.
o — ]
i i || @ 48.6' Organic horizon; dip is approximately 15NW
8 | — — |
GEOTECHNICAL 01012-02 A
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