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GREEN ACRES, LLC
P.O. Box 6528
Malibu, California 90265

Attention: Mr. Bruce McBride

Subject: Geologic and Geotechnical Engineering Review of
Proposed On-Site Waste Water Treatment System, Rancho
Malibu Resort, Tentative Tract Map 69653, 4000 Malibu
Canyon Road, Malibu, California

Dear Mr. McBride:

As requested, GeoSoils Consultants, Inc. (GSC) has reviewed the proposed On-Site Waste
Water Treatment System for the subject site. The purpose of this report is to provide
geotechnical engineering recommendations relative to the discharge of treated wastewater

on the slope areas within the site.

PROPOSED ONSITE WASTEWATER TREATMENT SYSTEM

The proposed system was designed by Ensitu Engineering, fnc. and consists of a
membrane bioreactor to treat the effluent to tertiary levels. Treated effluent will be suitable
for recycled water uses such as irrigation for landscape and non-edible plants, commercial

air conditioning and cooling, or recycled plumbing use.
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The general processes of the proposed treatment system include the following: collection,
primary settling, screening, flow equalization, anoxic treatment, aerobic treatment,
membrane filtration, ultraviolet disinfection, and subsurface disposal. The proposed system
utilizes underground fiberglass tanks for wastewater processing, reducing the above ground
facility area. The above ground equipment area for the system contains the MBR
processing equipment as well as ancillary equipment such as aeration blowers, odor control

units, and UV disinfection units.

Application of treated effluent to subsurface drip fields is proposed. Subsurface drip
irrigation will be installed in various separate zones around the project with the purpose of
disposing of treated effluent but also providing irrigation to landscape plants. Subsurface
drip irrigation tubing is installed 12 inches below ground surface. Generally, wastewater
flows are expected to fluctuate on seasonal, weekly, and daily basis. Both the peak
* seasonal and peak daily flows become the design flow basis for the treatment processes.
The treatment system and disposal fields will be designed to accommodate all flows from
the project.

The treated effluent will be dispersed over a total of 134,000 square feet that includes the
natural slope areas around the northern and eastern parts of the site. The proposed
dispersal area is shown as cross hatching on Plate 1. The peak flow from the site is
approximately 39,045 gallons per day, with an average flow of 26,030 gallons per day. On
a square foot basis, peak flow is approximately 0.29 gallon per day per square foot, with an
average daily flow of 0.19 gallon per day per square foot. A 40,000 gallon equalization tank
is also proposed on the site to contain effluent and smooth out the peaks and troughs

between peak and low flow conditions.
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Percolation rates for the site were determined by another consultant. A total of 49 tests
were run on shallow pits across the site. The results indicate maximum percolation rate of 6
minutes per inch and a minimum rate of 58 minutes per inch. The average rate is

approximately 23.2 minutes per inch.
SCOPE OF SERVICES
Our scope of services consisted of the following:

» Review of previous reports prepared for the subject site.

+ Excavated, sampled, and logged 21 backhoe test pits at select locations across the

site.
» Laboratory testing on samples obtained by from the backhoe test pits.

¢ Engineering analyses.

* Preparation of this report.

GEOLOGIC CONDITIONS

The geologic conditions on the site are discussed in detail in the referenced reports. In
summary, the site is underlain by both marine and hon-marine terrace deposits, which
overlie bedrock of the Monterey, Trancus, Conejo Vocanics, Vasqueros, and Sespe
Formations. The non-marine terrace deposits underlie the majority of the site and consist of
interbedded silts, clays and sands, with occasional gravel and cobbles. Based on review of
Appendix D of the Van Beveren and Butelo report (Reference 6), the terrace deposits on

the site are at least 100K years old, and may be as old at 200K years.
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Although the reports by Leighton and Associates (References 4 and 5) indicate many
different bedrock types on the site, only the Sespe, Vaqueros and a small area of Conejo
Volcanics are exposed at the surface. In addition, the proposed drip system will be located
mostly in areas underlain by terrace deposits, with a minor amount of the system located in

areas of volcanic rocks at the northwest corner of the site.

A total of 38 sieve analyses and hydrometer tests were performed on samples obtained
from. the backhoe test pits. The results of the laboratory testing are presented in Appendix
A. Samples were obtained in the upper 1 to 2 feet of each test pit. In addition, samples
were obtained at depth in the test pits where a potential for different soil types below the
area of proposed seepage. The purpose of the sampling was to determine the soil types in
accordance with the USDA classification system, as well as to determine if confining layers
exist in the test pits. [n addition, the upper soil zone was classified using Table 4-3 of the
USEPA Onsite Wastewater Treatment Systems Manual and the results are included on the
test pit logs. The results of the sieve and hydrometer tests are presented on Plates G-1
through G-38, Gradation Test Diagrams. In addition, each gradation test is plotted on the
USGA soils triangle as shown on Figures 1 through 4. The results of the soils classification

-are also presented on Table 1.

The results of the soils classification indicates that the onsite soil falls mainly in the sandy
loam to sandy clay loam category. These samples were taken in areas underlain by terrace
deposits, which make up the geologic conditions on the majority of the site, and are
considered to be representative of the soils to be used for percolation. Two samples
indicated higher clay contents and are classified as sandy clay and clay loam. The clay
content in the upper part of the test pits is most likely petogenic in origin, having formed
from weathering of the terrace deposits. As indicated by Dr. Roy Shlemon in Appendix D of
the Van Bevern and Butelo report, the terrace deposits are at least 100K year old. The
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Des Hydraulic and Org Loading

Ensitu Engineering Inc.
685 Main Street Suite A

Morro Bay, CA 93442

Design Hydraulic and Organic
Loading Rates

INGING tel: 805.772.0150
www.ensitu.com fax: 805.772.0813
Project; Designed By: Design Date:
Address: Checked By: Check Date:
Maximum Maximum | Design Percolatio Rate
Sample USDA Percolation Sample USDA Percolation| Average
it | Depth #1 Depth #2 Peak Flow
:;if:!t';'tr P Soil Classification | Rate (EPA) P Soil Classification | Rate (EPA}|  Flow
ft galift*-day it gaWft’-day | galift’-day | gal/ft®-day
3 Y Sandy Loam, Blocky, L Sandy Loam, Massive, _
TP-i 1-2 Weak 0.7 56 Structureless 0.6 B
. . Sandy Loam, Blocky, R Sandy Clay Loam, B
P2 1-2 Strong ! 3 Blocky, Moderate 03 -
TP-3 g | SitLoam. Blocky, 06 45 | SitLoam (Bedrock) 0.8 0.19 0.29
Weak
TP-4 1.2 Loam, Massive, 0.5 0.19 0.29
Structureless i ; :
andy Clay bam, ] -
TP-5 1.y | Sandy Loam, Blocky, 1 2.3 | Blocky, Moderate to 0.3 - -
Moderale
Strong
i o Sandy Loam, Blocky, e Sandy Clay Loam, B _
TP-6 -2 Weak 0.7 2%3 Blocky, Strong 03
: o Sandy Clay Loam, _
TP-7 6-1 Blocky, Moderate 0.3 -
' . Sandy Clay Loam,
TP-8 1-2 Blocky, Moderate 0.3 0.19 0.29
i o Sandy Loam, Blocky, wa |Sandy Loam, Massive,
P9 ! .2 Moderate 05 5-6 Structureless 0.5 0.19 0.29
P10 | gz [Sendylosm,Massivef 0.19 0.29
Structureless
TP-11 o Sandy Loam, Massive, 05 13 Sandy Loam, Massive, 05 0.19 0.29
Struciureless - Structureless
. Sandy Loam/Sandy
TPz | 1.p  [SndyLoam, Massivef o 10' | Clay Loam, Massive, | 0.5 - -
Structureless
. Sandy Clay Loam,
P13 1-2 Massive, Structureless 0 B -
. Sandy Clay Loam, - 1y
TP-14 1-2 Massive, Structureless 0 5-8 Clay Loam, Massive, 0.5 - -
Siructureless
3 o Sandy Loam, Blocky, , Sandy Clay Loam, _ _
TP-15 i-2 Moderate ! 4 Blocky, Weak 0
e Sandy Loam, Blocky,
TP-16 1-2 Moderate to Strong 1 - -
_ o Sandy Clay Loam, , Sandy Loam, Massive,
TP-17 12 Blocky, Strong 0.3 10 Structureless 0.5 - h
. Sandy Clay Loam, . Sandy Loam, Massive, _ _
TP-18 12 Blocky, Strong 0.3 10 Structureless 0.5
o Sandy Clay, Blocky, , Sandy Clay Loam, -
TP-19 -2 Strong 0 7 Massive, Structureless 0 -
TP-20 Lo Sandy Loam, Blocky, 1 _ _
Strong
Sandy Clay Loam/Clayj .
P21 | . 12 Loam, Blocky, 0.3 10 Clayslfﬁ,im}gf:::ve' 0 - -
Moderate to Strong
444-01 Seil Classification and Perc Rate Page iof 1 4{27/2042

TABLE 1
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results of the previously excavated borings indicate that the clay content decreases with
depth.

In addition, a few of the samples fall into the silt loam classification. These samples were
obtained at the northwestern corner of the site and are representative for the soil that

overlies the volcanic rocks in the area.

Previous consultants have also performed soils classifications on the subject site. The
report by Van Beveren ahd Butelo included fault trenching on the site. Van Beveren and
Butefo retained the services of Dr. Roy J. Shlemon and Associates, Inc. to perform
geomorphic observations and soil-stratigraphic measurements. A copy of the fault trench
log is included herein and the location of the trench is shown on Plate 2. In addition, a copy
of Appendix D by Dr. Shlemon is included as Appendix C. Table 1 of Dr. Shiemon'’s report
includes detailed soil descriptions. It should be noted that Dr. Shlemon’s descriptions are
from soils that have formed on the level parts of the site, thus representing a stable
geomorphic surface for soil development. As a result, the soils on the level areas on the
site are much more developed (structure and higher clay content) than the soils that overlie

the slope areas.
Groundwater

Previous borings were excavated on the site by GSC (Reference 2). Groundwater was not
encountered in any of the borings, excavated to a maximum depth of 60 feet below existing
grades. In addition, all of the borings excavated by VBB indicated “Groundwater Not
Encountered”. The borings by VBB extended to a maximum depth of approximately 61 feet.
Borings by Leighton and Associates were excavated in 1989. Of the 21 borings excavated
by LA, seepage was encountered in Boring B-3 at 23 feet, in B-15 at 36 feet, and in B-4

ponding water was observed at a depth of 60 feet.

A hydrogeologist has been retained to determine the affect of the proposed system on

groundwater as well as groundwater mounding.

MDN 13857
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Separation to Restrictive Layers

The soils tests discussed above are considered to be representative of the soils to be used
for percolation testing (Figures 1 through 4). Based on review of the soils classifications,
the majority of the site falls into the sandy loam to sandy clay loam category in areas
underlain by terrace deposits. Terrace deposits also make up the geologic conditions below
most of the site. Review of the gradation analyses indicates only minor variations within the
upper 15 feet in the terrace deposits. Therefore, the restrictive layers are not present within
the terrace deposits. However, the project engineer should review the results of the
laboratory testing to determine if the soil at depth has an adverse affect on the calculated
percolation rates. For example, the upper soil in Test Pit TP-19 consists of a sandy clay
loam. However, at a depth of 7 feet in the same test pit, the soil consists of a sandy clay
. loam. In addition, review of the previously excavated boring logs indicates that the terrace
| deposits contain less clay below a depth of approximately 10 to 15 feet; therefore, the

potential for restrictive layers below the zone of percolation is considered low.

As discussed above, the northwestern corner of the property is underlain by bedrock. The
test pits excavated in this area encountered highly fractured and weathered rock to depths

of 10 feet. Therefore, restrictive layers were not observed in the test pits.

SLOPE STABILITY ANALYSES

As stated above, peak discharge on the slope areas will be approximately 0.29 gallon per
day. The majority of this will be absorbed through evapotranspiration. However, during
heavy rain events, evapotranspiration may be very low to zero, and the discharged effluent
may contribute to the rainfall amounts on the site. Therefore, we have performed surficial
slope stability analyses to determine the worst-case conditions for the slope. The analyses
were performed using the infinite slope method, based on a four foot thick zone of

saturation.

MDN 13857

GeoSoils Consultants Inc.



Page 7
April 2, 2012
W.0. 8489

A total of seven shear tests were performed on samples of the surficial soil obtained from
the test pits. Surficial slope stability analyses were performed for each shear test to
determine the factor of safety of existing slopes and to determine the maximum slope angle
that meets a factor of safety of 1.5. The results of the analyses are presented in Appendix
B and indicate factors of safety at or above 1.5 for the existing slopes, with the exception of
a portion of the slope above Pacific Coast Highway. The results of the shear tésting in this
area indicated a lower cohesion. As a result, this slope does not meet a factor of safety of
1.5 for surficial stability and should not be used for percolation of efftuent. The approximate
area that should not be used is shown on Plate 1. In addition, no portions of the
descending slopes that are steeper than a 2:1 gradient should be considered for percolation

of effiuent.

Other parts of the slope are at flatter angles and the results of the analyses indicated factors
of safety at 1.5 for the actual slope gradient in the area of the test pit excavations, such as
in the area of Test Pit TP-7 and TP-10.

The percolation of effluent is not considered to have an adverse affect on gross stability,
since it is considered unlikely that water would migrate more than a few feet into the slopes.

CONCLUSIONS AND RECOMMENDATIONS

The Onsite Wastewater Treatment System proposed for the site is feasible from a
geotechnical standpoint. ~ The majority of the water will be absorbed through
evapotranspiration and will not result in saturation of the slope. Considering the peak
discharge of 0.29 gallons per square foot per day, this_ amount will have little additional

impact over rainfall on the slope during heavy winter rains.

MDN 13857
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Based on the slope stability analyses, the recommended dispersal is acceptable except for
the location shown on Plate 1. In addition, no portions of the descending slopes that are

steeper than a 2:1 gradient should be considered for percolation of effluent.

The recommendations presented in References 1 and 2 remain applicable. Since the slope
area will be used for percolation, no additional irrigation should be applied.

“111” STATEMENT

It is GSC's opinion that the building site will be safe from the hazards of landslide, -
settlement or slippage. Furthermore, the completed development will not adversely affect

the stability of the adjacent properties nor be adversely affected by adjacent properties.

LIMITATIONS

The findings and recommendations of this report were prepared in accordance with
generally accepted professional geotechnical engineering principles and practice for the
City of Malibu at this time. We make no other warranty, either express or implied. The
conclusions and recommendations contained in this report are based on site conditions
disclosed in our subsurface investigation and the referenced reports. However, soil/rock
conditions can vary significantly between borings, test pits, and natural outcrops, therefore,
further refinements of our recommendations contained herein may be necessary due to
changes in the building plans or what is encountered during site grading.

Since our investigation was based on the site conditions observed, selective laboratory
testing, and engineering analysis, the conclusions and recommendations contained herein
are professional opinions. Further, these opinions have been derived in accordance with

standard engineering practices, and no warranty is expressed or implied.

MDN 13857
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If the conditions encountered during grading are not consistent with the findings presented
" in this report, or if proposed construction is moved from the location investigated, this office
shall be notified immediately so that the condition or change can be evaluated and

appropriate action taken.

CLOSURE

We appreciate this opportunity to be of continued service to you. If you have any questions
regarding the content of this report or any other aspects of the project, please do not

hesitate to contact us.

'3

DAV D

4

SULTANTSSGN

L

CEG 1708

/ol By
Encl:  References
Plate 1, Test Pit Location Map
Plate 2, Geologic Map
Plate 3, Geologic Cross-Sections
Appendix A, Field Exploration Procedures and Laboratory Test Results
Plates TP-1 through TP-21, Test Pit Logs
Plates A-1 through A-10, Boring Logs (9-8-11)
Plates SH-1 through SH-7, Shear Test Diagrams
Plates G-1 through G-38, Gradation Test Diagrams
Appendix B, Surficial Slope Stability Analyses
Appendix C, Soil-Geomorphic Assessment of Sediment Age by Dr. Roy J. Schlemon
Logs of Trenches 1 and 2 (Van Beveren and Butelo)

cC: (2) Addressee
(3) Ensitu Engineering, Inc.
Attention: John Yaroslaski
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APPENDIX A

FIELD EXPLORATION PROCEDURES

AND LABORATORY TEST RESULTS
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APPENDIX A

FIELD EXPLORATION PROCEDURES

AND LABORATORY TEST RESULTS

Our test pits were excavated with a rubber tire backhoe, operated by an independent drilling
company working under subcontract to GSC. Samples were obtained via the California ring
sampler.

A geologist from our firm continuously observed the test pits and classified the soils
encountered by visual examination in accordance with the Unified Soil Classification
System and USDA.system, and collected representative soil samples. Ring samples were
obtained by driving a ring sampler attached to thé backhoe bucket. Soil samples were
retained in a series of brass rings, each having an inside diameter of 2.36 (6,0 centimeter)
and a height of 1.00 inch (2.54 centimeter). The ring samples were stored in close-fitting,
moisture-tight containers and later transported to our laboratory for further visual
examination and testing, as deemed necessary. After the tests pits were completed, the
borehole was backfilled with sail cuttings. '

The enclosed Test Pit Lofs describes the vertical sequence of soils and materials
encountered in each excavation, based primarily on our field classifications and supported
by our subsequent laboratory examination and testing. Where a soil contact was observed
to be gradational, our log indicates the average contact depth. Where a soil type changed
between sample intervals, we inferred the contact depth. Our log also graphically indicates
the sample type, sample number, and approximate depth of each soil sample obtained from
the test pits, as weil as any laboratory tests performed on these soil samples. If any
groundwater was encountered in a excavation, the approximate groundwater depth is
- depicted on the test pit log.

MDN 13857
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LABORATORY TESTING PROCEDURES

Moisture-Density

The field moisture content and dry unit weights were determined for each undisturbed ring
sample obtained from our subsurface exploration. Once the dry unit weights had been
determined, in-place densities of underlying soil profile were estimated. In those cases
where ring samples were obtained, the moisture content and dry unit weights are presented

on the following table.

Direct Shear Tests

Shear tests were performed in a strain-control type Direct Shear Machine. The samples
were sheared under varying confining loads in order to determine the Coulomb shear
strength parameters: cohesion (c), and angle of internal friction (¢) for peak and residual
strength conditions. The samples were tested in an artificially saturated condition. The
results are plotted and a linear approximation is drawn of the failure curve. Results are
shown on the Shear Test Diagrams included with these appendices, as Plates SH-1
through SH-7.

Grain-Size Analysis

Washed sieve analysis of selected representative samples were performed for grain-size
determination in accordance with California Test 202. A graphical grain size distribution

curve is shown on Plates G-1 to G-38.

The grain size analysis of the minus 200 sieve material was performed for selected
samples. The analysis was performed using standard hydrometer methods in accordance
with California Test 203.

MDN 13857
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RELATIVE COMPACTION DETERMINATION

WORKSHEET
Green
WORK .
CLIENT : Acres, ORDER NG : 5489 DATE 03/15/12
LLC
WET DRY | MAXIMUM | OPTIMUM | o
SAMPLE DENSITY |MOISTURE % DENSITY | DENSITY |MOISTURE| s o o | NOTES
(PCF) (PCF) | (PCF) %
TP-5 @ 05 121.8 5.0 115.9
TP-7 @ 05 118.7 15.1 103.2
™8 @ 2.0 132.0 13.1 116.7
TP-10 @ 3.0 125.9 6.6 118.1
P11 @ 20 111.7 55 105.8
TP-12 @ 3.0 114.2 52 108.6
TP-14 @ 5.0 119.8 6.9 112.0
SHEET:  1of3

MD6489.5
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RELATIVE COMPACTION DETERMINATION

WORKSHEET
CLIENT : 255%: OREE’:zo: 6489 DATE : 03/15/12
WET DRY [ MAXIMUM [ OPTIMUM [ o oo
SAMPLE DENSITY (MOISTURE % DENSITY | DENSITY |MOISTURE| ool oo | NOTES
(PCF) (PCF) (PCF) %

P11 @ 1.0 9.6

TP1 @ 2-3.0 10.0

P2 @ 1.0 3.8

TP2 @ 3.0 7.9

TP3 @ 05 13.6

TP-3 @ 4-50 10.7

TP-34- @ 20 10.7

P4 @ 2.0 16.0

P65 @ 1.0 4.9

TP5 @ 20 9.7

P66 @ 1.0 3.2

TP-6 @ 2.0 7.6

TP6 @ 5.0 10.1

P71 _@_ 6.0 5.9

P8 @ 20 10.5

P9 @ 20 6.0

P9 @ 50 17.2

P10 @ 20 6.4

P11 @ 2.0 5.5

TP-11 @ 130 9.2

TP-12 '@ 2.0 4.4

SHEET: 20f3
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RELATIVE COMPACTION DETERMINATION

MDE489.4

WORKSHEET
CLIENT : EEE%:: OR\gsgﬁo: 6489 DATE : 03/15/12
WET DRY  TMAXIMUM [ OPTIMUM [ =
SAMPLE DENSITY |MOISTURE %| DENSITY | DENSITY |MOISTURE| oo = | NOTES
(PGF) (PCF) | (PCF) %

TP-12 @  10.0 7.3 |

TP-13 @ 2.0 6.7

TP-14 @ 2.0 9.9

TP-14 @ 5.0 6.9

TP-15 @ 2.0 2.9

TP-15 @ 3.0 9.9

TP15 @ 4.0 8.0

TP-15 @  10.0 7.9

TP-16 @ 2.0 2.9

P17 @ 2.0 8.7

TP-17 @  10.0 6.6

TP-18 @ 20 7.8

TP-18 @  10.0 5.8

TP-19 @ 2.0 10.5

TP-19 @ 7.0 7.9

P20 @ 2.0 5.7

CTP20 @ 3.0 11.2

TP-20 @ 5.0 7.6

P20 @ 100 6.1

TP-21 @ 2.0 11.8

P21 @  10.0 14.8

SHEET:  30f3
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GEOTECHNICAL BORING LOG

PROJECT NAME____Green Acres W.0. NO. 6489
DRILLING COMPANY __ Choice DATE STARTED: 9-8-11 BORING NO,_B-1-11
TYPE OF DRILL RIG___LAR LOGGED BY RLC SHEET 1. OF _2_
DRILLING METHOD __Hollow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)
DIAMETER OF HOLE _ 8 DROP (IN)__ 30 GW ELEVATION.
BORING LOCATION:

gl g2
Elu, |2 gcla |
= | Bf | &2 GEOTECHNICAL DESCRIPTION p@ | Gg| F
o g ae g z| 2 E
A B|& | &

0-2', ALLUVIUM (Qal}
. Gray-brown, silty SAND, scattered gravel

2.36’, TERRACE (Qf)

5-

10- ZZ) 50 @ 10', Orange-brown, very fine to medium SAND, slightly moist, dense | 5.3 | 106. Cons
- @ 10-20', QOccasional pebbls-cobbles

15-

20 % 24/50 @ 20', Orange-brown, very fine to medium SAND, slightly moist, dense | 3.3 | 117.2 DS

25
LEGEND SIEVE: GRAIN SIZE ANALYSIS 4
[gs) Standard MAX:  MAXIMUM DRY DENSITY PLATE A-1
7 Penotration Test @ Ds: DIRECT SHEAR
1 California Ring Shelby Tuhe CONS:  CONSOQLIDATION .

Rock Coro ’ Ay Water Seepage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
' HMERNTAL

- Bulk Sampla g Groundwater (E:f{PE?::" gﬁl;?nfilcskol-NTgﬂls[-]rEsx GEQTECHNICAL #» GEOLOGIC » ENVIRO




PROJECT NAME Green Acres

GEOTECHNICAL BORING LOG

W.0. NO. 6489

DRILLING COMPANY___ Cholce

TYPE OF DRILL RIG___LAR

DATE STARTED:_9-8-11

BORING NO. B-1-11

L.OGGED BY RLC

SHEET 2 OF _2

DRILLING METHOD___ Hollow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)
DIAMETEROFHOLE 8 DROP (IN)__ 30 GW ELEVATION
EQRING LOCATION:
- g 2
£y, |2 ¥51 5 |
z| 24| 5: GEOTECHNICAL DESCRIPTION a8 | Og| &
§ | aF |ae 25| 3| £
| a8 (=)
% 23/37/49 @ 30", Orange-brown, slightly silty, very fine to medium SAND, 5.9 |122.7] Cons
- % scattered, very coarse grains, slightly moist to moist, dense
35+
36-50', B CK: Montere Formation
40+ Dperso fory' | @ 40 Lightbrown, fine to medlm SANDSTONE, sigtly mlst, 10 (1074 Ds
- ense
45
501 2 50 for 4 @60,Norecovery e e
T.D. @ 50’
. No groundwaier
55-
LEGEND SIEVE: GRAIN SI2ZE ANALYSIS _
Standard —— MAX:  MAXIMUM DRY DENSITY PLATE A-2
Penatration Test — Ds: DIRECT SHEAR
California Rin 55 Shelby Tube CONS: CONSOLIDATION .
EXPAN: EXPANSION INDEX GEOVECHNICAL * GEQLOGIC % ENVIRONMENTAL
Bulk Sample ¥ Groundwater CHEM: _ CHEMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME____Green Acres wW.0.No, 6489
DRILLING COMPANY ___ Choice DATE STARTED:_ 9:8-11 BORING NO._B-2-11
TYPE OF DRILL RIG___LAR LOGGED BY RLC SHEET 1_ OF _3
DRILLING METHOD __ Hollow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION {FT)
DIAMETER OFHOLE 8 DROP (IN) 30 GW ELEVATION
BORING LOCATION: -
- 0
Elu, (2 . AR
z | 8f |2 GEOTECHNICAL DESCRIPTION RE | % &
3| 3% |8 22| z°| £
(] Bl a o
0-2', ALLUVIUM (Qal)
. Light brown, very fine to medium, sandy SILT, dry, loose
2-60'. TERRACE (Qt) Max
Expan
23/24/25 @ 5', Orange-brown, very fine to medium SAND with gravel, slightly 31 { e
moist to dry {rock in sampler tip)
30132145 d@ 10", Red-brown, fine to very coarse SAND, scattered pebbles, moist, | 5.0 [122.3% D8
ense .
157 72 50 for 5" d@ 15', Red-brown, fine to very coarse SAND, scattered psbbles, moist, | 6.0 [ -----
- ense ’
i @ 16-27', Scattered pebbles-cobbles
207 W sofors | @20, Norecovery e | e
25-
LEGEND SIEVE: GRAIN SIZE ANALYSIS .
pEy  Standard MAX:  MAXIMUM DRY DENSITY PLATE A-3
W Penetration Test E Shelby Tub Ds: DIRECT SHEAR
Z4 Galifornla Ring elby Tubs CONS: CONSOLIDATION ‘
Rock Core As Water Soopage | HYOR: wvoromereranavsis | _GeoSoils Consultants, Inc.
EXPAN: EXPANSION INDEX GEDTECHMICAL % GEOLOGIC % ENVIRONMENTAL
B Buksample ¥ Groundwater | cHem: cHEMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME Gresen Acres

W.0. NO. 6489

DRILLING COMPANY___ Cholce DATE STARTED: 9-8-11 BORING NO,_B-2-11
TYPE OF DRILL RIG__LAR LOGGED BY RLC SHEET 2 OF 3
DRILLING METHOD___ Hollow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)
DIAMETER OFHOLE 8 DROP {IN) 30 GW ELEVATION
ON:
E |y 4|5 | @
| 3 2 GEOTECHNICAL DESCRIPTION HERR:
m 3F |ae 2 S| &-| &
[l Q
% 18/16/20 @ 30', Red-brown, slightly silty, vory fine to coarse SAND, molst, 10.9 | 120. DS
. dense
35+
40+ Z 1833145 | @ 40', Red-brown, slightly silty, very fine to coarse SAND, moist, 7.0 |130.0
— dense
45

dense

50 % 33/50 @ 59', Red-brown, siity, very fine to medium SAND, minor clay, moist, 82 {1208

551
LEGEND SIEVE: GRAIN SIZE ANALYSIS
B Standard —"- MAX:  MAXIMUM DRY DENSITY PLATE A-4
7 Penatrafion Test DS: DIRECT SHEAR
! Gallfornia Ring = Shelby Tuboe CONS: CONSOLIDATION .
Rock Core Ay Water Secpage | HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
¥ EXPAN: EXPANSION INDEX GEOTEGHNICAL * GEOLOGIC ¥ ENVIRONMENTAL
B Buik samale Y Groundwater | chEm: CHEMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME____Green Acres W.0. NO. 8489
DRILLING COMPANY___Cholce DATE STARTED: 8-8-11 BORING NO, B-2-11
TYPE OF DRILLRIG___LAR LOGGED BY RLC SHEET 3 OF 3
DRILLING METHOD Hollow Stem HAMMER WEIGHT (LBS) GROUND ELEVATION (FT)
DIAMETER OF HOLE DROP (IN)__ 30 GW ELEVATION
BORING LOCATION:
- £ 2
Elu, |2 $2 5 | &
E | BE |2 GEOTECHNICAL DESCRIPTION RE| 5| &
b & e 85| z=| &
a < no: B
% 21137/ @ 60', Orange-brown, very fine to very coarse SAND, mmst slightly 7.8 1237
. é; 50 for 5" cemented dense
i T.D. @ 60
No groundwater
65
70
75
801
851
LEGEND SIEVE: GﬁAlN SIZE ANALYSIS j
g Standard — MAX:  MAXIMUM DRY DENSITY PLATE A S_H
> Penefration Test _ Ds: DIRECT SHEAR
4 California Ri 4 Shelby Tube CONS: GONSOLIDATION .
: :g‘a M A Wateryseepage HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.
Rock Core EXPAN: EXPANSION INDEX GEOTEGHNICAL # GEOLOGIC w ENVIRONMENYAL
Bulk Sample T Groundwater CHEM: GHEMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME Green Acres W.0. NO. 8489
DRILLING COMPANY___Choice DATE STARTED:_9-8-11 BORING NO._B-3-11
TYPE OF DRILL RIG___LAR LOGGED BY RLC SHEET 1_ OF _3_
DRILLING METHOD__ Hollow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)
DIAMETER OF HOLE 8 DROP (IN) 30 GW ELEVATION
BORING LOCATION:
fry i
IFAE 8|5 |
E | BY | 2 GEOTECHNICAL DESCRIPTION 58 | 35| g
g @ |a° 231 k7| E
g a o
0-2'_ ALLUVIUM (Qal
- Gray-brown, sandy SILT, dry, loose
2-60", TERRACE (Gt
57 ,7 28/30/43 | @ 5', Red-brown, silty, fine to medium SAND, scattered, very small 8.6 | 1244 Cons
- %‘ gravel, slightly moist o moist, dense
i Max
Expan
10
157 Hsotors® | @15 Norecovey e | e
J
20 Z 1618127 | @ 20", Orange-brown, sily, very fne to medium SAND, moist, denso | 7.3 |1237] Cons
25- % 35/50 @ 25', Orange-brown, slity, very fine to medium SAND, moist, dense 6.8 |120.4
LEGEND SIEVE: GRAIN S1ZE ANALYSIS ]
B Standard — MAX:  MAXIMUM DRY DENSITY PLATE A
- Penetration Test ps: DIRECT SHEAR
CallfornlaRing B3 Shelby Tube CONS: CONSOLIDATION .
Rock Core Ay VWater Sespage | HYDR: HvoromeeranaLvsis | _GeoSoils Consultants, Inc.
EXPAN: EXPANSION INDEX GEOTECHNICAL & GEQLOGIC # ENVIRONMENTAL
B suksample ¥ Groundwater CHEM: CHEMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME Green Acres

W.0. NO. 6489

DRILLING COMPANY___Cholce DATE STARTED;_9-8-11 BORING NO._B-3-11
TYPE OF DRILL.RIG___LAR LOGGED BY RLC SHEET 2 OF _3_
DRILLING METHOD___ Hollow Stem HAMMER WEIGHT (L.BS) 140 GROUND ELEVATION (FT)
PDIAMETER OF HOLE 8 DROP{IN} 30 GW ELEVATION
BORING LOCATION.
;‘2‘ 0
Elu, |2 HERR
T | B4 | &g GEOTECHNICAL DESCRIPTION 58| Bg| &
& | &F | de 8Z | » x
A =5 | & S
35 7 29/32/44 @ 35', Orange-brown, very fine to coarse occasional small gravet and 41 |123.3 Cons
“ % very coarse grains, slightly moist to meist, dense DS
40
451 pois0for ' | @45, Light brown, very fine fo medium SAND, molst, dense 33 |106.2
.
501
55+ 7)| 3657 | @55, Light to medium brown, very fine to medium SAND, callche 78 |1188 Ds
. % 50 for 2" veins, moist, dense
LEGEND SIEVE: GRAIN SIZE ANALYSIS R
Bg Standard T MAX:  MAXIMUM DRY DENSITY PLATE A-7
Panetration Tost T sholby Tuh DS: DIREGTSHEARN
2 California Ri i ] ube CONS: CONSOLIDATIO! .
rosccon | A¢ WaterSeopage | VDR voroweTeranavsis | _GeoSoils Consultants, Inc,
EXPAN: EXPANSION INDEX GEOTECHNICAL » GEOLOGIC % ENVIRONMENTAL
B Buk sample ¥ Groundwater CHEM: CHEMICAL TESTS




PROJECT NAME
DRILLING COMPANY___Choice

GEOTECHNICAL BORING LOG

Green Acres

W.0. NO. 6489

DATE STARTED: 9-8-11

BORING NO._B-3-11

TYPE OF DRILL RIG__LAR _ LOGGED BY RLC SHEET 3, OF _3_
DRILLING METHOD___ Hollow Stem HAMMER WEIGHT (LBS) GROUND ELEVATION {FT)
DIAMETER OF HOLE 8 DROP (IN)___ 30 GW ELEVATION

BORING LOCATION:

3 HERR:
Ly _ El ¢

£ | Bk 23‘ GEOTECHNICAL DESCRIPTION GE| O5| o
& !E Sm 5E a w
ik 61k §

/24 50 for 3" @ 60', Norecovery | e | e
T.D. @ 60’

. No groundwater
65
70+
751
80-
85

LEGEND SIEVE: GRAIN BIZE ANALYSIS _

By Standard — T MAX:  MAXIMUM DRY DENSITY PLATE A-8
7 Penetration Test oy Tub Ds: DIREGT SHEAR

Z Callfornia Rin &=l Shelby Tube CONS: CONSOLIDATION .

R:mk (;:e o Ay Waterysgepage HYDR: HypromeTER AnaLvsis | _GeoSoils Consultants, |I’I(i:
. Bulk Samp]e | % Groundwater Eﬁf;ﬁ;\.}. Eﬁ;ﬁlffgg?-ﬂrlédgrix GEQTECGHNICAL # GEQLOGIC » ENVIRONMENT.




GEOTECHNICAL BORING LOG

PROJECT NAME____ Green Acres W.0. NO. 6489
DRILLING COMPANY___ Cholce DATE STARTED: 9-8-11 BORING NO. B-4-11
TYPE OF DRILL RIG___LAR LOGGED BY RLC SHEET 1 OF _2_
DRILLING METHOD___ Hollow Stem HANMMER WEIGHT (LBS) 140 GROUND ELEVATION (FT)
DIAMETEROFHOLE 8 DROP{IN) __ 30 GW ELEVATION
EORING LOCATION:
£ 2
Ely, |2 BE| B | &
E| && |82 GEOTECHNICAL DESCRIPTION B Eg ”
T %E B oz == &
o =3 o 8
0-5' ALLUVIUM (Qal} Max
Medium brown-gray, siity SAND, dry to slightly moist, slightly dense Expan
5 1677718 | 5-30. BEDROCK. Vadueros Formation 67 [ 118.0
@ &, Orange-gray, sllty, fine SANDSTONE, moist, dense
104 / 13/18/25 @ 10', Orange-gray, sandy SILTSTONE to silty SANDSTONE, moist, 175 (1048 DS
- % dense
157 7)) 32126149 | @15 Brown-gray, sity SANDSTONE, catbonate veins, lighly 10.3 [115.0 cons
- % cemented, moist, dense
201 %31/50 for5" | @ 20", Gray-black, silty, fine SANDSTONE, carbonate veins, moderate | 9.5 [113.8 DS
. cement, moist, dense
2571 @ s0 @ 25', Gray-green, very'ﬂne to medium SANDSTONE, small gravel, 9.1 [1111.0
- carbonate deposits, moderate cement, moist, very dense
LEGEND SIEVE: GRAIN SIZE ANALYSIS .
Standard ™ MAX:  MAXIMUM DRY DENSITY PLATE A9
Penetration Test @ [»}:8 DIRECT SHEAR :
Callfornla Ri Shelby Tube CONS: CONSOLIDATION .
Ra : E:no:e " w Wa:erySGapage nvoR: HypromETERANALYsis | _GeoSoils Consultants, Inc.
0¢ EXPAN: EXPANSION INDEX GEOTECHNICAL % QEGLOGIC % ENVIRONMENTAL
Bulk Samplo T Groundwater | CHEM: CHEWMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME Green Acres

W.0. NO. 6489

DRILLING COMPANY___Choice DATE STARTED:_ _8-8-11 BORING NO, B-4-11
TYPE OF DRILL RIG___ LAR LOGGED BY RLC SHEET .2 OF _2_
DRILLING METHOD __ Hollow Stem HAMMER WEIGHT (LBS) 140 GROUND ELEVATION {FT)
DIAMETEROF HOLE __ 8 DROP {IN) 30 GW ELEVATION
ING LOCATION:
ey o
-
Elu, |z HERE:
E | gt | &2 GEOTECHNICAL DESCRIPTION 56| 85| &
] g me 85| & g £
a ol & o
2 50 for 4" @ 30, Gray-green, very fine to medium SANDSTONE, small gravel, 10,3 |105.4 DS
- carbonate deposits, moderate cement, moist, very dense
T.D. @ 30
. No groundwater
35
40+
45
50-
551
D SIEVE: GRAIN SIZE ANALYSIS .
Standard _LEGEND MAX:  MAXIMUM DRY DENSITY PLATE A-10
Panetration Test ps: DIRECT SHEAR

Rock Core
Bulk Sample

California Ring

=2 Shelby Tubse CONS: CONSOLIDATION

HYDR: HYDROMETER ANALYSIS GeoSoils Consultants, Inc.

As Water Seopage | O Co D R EION INDEX
¥  Groundwatoer GHEM: CHEMICAL TESTS

GEOTECHNICAL » GECLOGIC # ENVIRONMENTAL




Green Acres, LLC

v GeoSoils Consultants, Inc.

Date of Test; 3/12 . . . . .
e ot tes Geotschnical Engineering * Engineering Geology

Sample: TP-5 @ 6.0"

PLATE SH-1

Shear Test Diagram
Peak
Cipsf): 870 Phi{degrees): 18.5

Reshear
C(psf): 790 Phi {degrees): 18.5

3.00

2.50

2.00

A\

A
\ [\

Shearing Strength (ksf)
2
i
\ I\
A
LN
\

NN
¢

A

\ ‘x\u

1.00

Y
AA

\[\

0.50

0.00

¢.00 0.60 1.00 1.50 2.00 2.50

Normal Pressure (ksf)
Dirsct Shear, Peak / Reshear Speed; .005 in./min.

[. Peak Values O Reshear Values‘

3.00

Undisturbed Natural Shear-Saturated
BROWN SANDY LOAM.

17.5% Saturated Moisturs Content

6489.18



Green Acres, LLC

e (GeoSoils Consultants, Inc.

Date of Test: 3/12

Sample: TP-7 @ 6.0"

Geotechnical Engingering * Engineering Geology

PLATE SH-2

Shear Test Diagram
Pezk
C{psf): 160 Phi (degrees): 37.5
Reshear
C{psf): 50 Phi(degrees): 35.0
3.00
2,50
2.00 P -
- o
g /’ L
5 -
& »
£ 150 Iz A
2 Ve /1
£ /./ L
o [~
2 /] P
L~ L
v /,/ /ICJ
1,00 2]
/’//
./ A ]
P )J
/1
0.50 e S
|~
//
Jd
%
A
0.00
0.00 0.50 1.00 1.0 2.00 2.50
Normal Pressure (ksf)
Direct Shear, Peak / Reshear Speed: .00§ in./min.
@ Peak Values O Reshear Values|

3.00

Undisturbed Natural Shear-Saturated
REDDISH-BROWN, SANDY LOAM.

17.9% Saturated Moisture Content

6489.20



Green Acres, LLC

v (GeoSoils Consultants, Inc.

Date of Test: 3/12 \ . . : .
aleotles Geotechnical Engineering * Engineering Geology

Sample: TP-8 @ 2.0°

PLATE SH-3

Shear Test Diagram
Peak .
C(psf): 1200 Phi (degrees): 36.5
Reshear
C(psf): 300 Phi(degrees): 30.5
3.00
L
e
® —
e “ [ ]
2.50 : 5
. . . pd
|~
///
P
2.00 <
///
=y
2 '/ P
= g G
E’ /// ,«'ﬁ
£ 1.50 vd e
‘g.‘ ) 1/ ,/
'g /// e -l
£ d —
[77] P
1.00 > ]
=
L&
/
0.50 T
W
0.00
©0.00 0.50 1.00 1.50 2.00 2.50
Normal Pressure (ksf)
Direct Shear, Peak / Reshear Speed: 005 in./min.
@ Peak Values O Reshear Valuesl

3.00

Undisturbed Natural Shear-Saturated
GREY-BROWN, SILTY LOAM.

23.4% Saturated Maisture Content

6489.21



Green Acres, LLC

wwe (GeoSoils Consultants, Inc.

Date of Test: 3/12 . . .
aleotles Geotechnical Engineering * Engineering Geology

Sampie: TP-10 @ 3.0°

PLATE SH-4

Shear Test Diagrani
Peak
C{psf): 200 Phi (degrees): 23.0

Reshear
C(psfy: 200 Phi (degrees). 19.5

3.00

2.50

2.00

1.0

Shearing Strength (ksf)

1.00 = >

A\

YA

0.60 a

0.00

0.00 0.50 1.00 1.50 . 2.00 2.50

Normal Pressure (ksf)
Direct Shear, Peak / Reshear Speed: .005 in./min.

® Peak Values O Reshear Values]

3.00

Undisturbed Natural Shear-Saturated
YELLOW-BROWN, SANDY LOAM.

18.7% Salurated Molsture Content

6489,22



Green Acres, LLC

v (3eoSoils Consultants, Inc.

Date of Test 3/12 , \ . . .
aeo Geotechnical Enginsering * Engineering Geology

Sample: TP-11 @ 2.0

PLATE SH-5

Shear Test Diagram
Peak
C(psf): 180 Phi (degrees): 28.5

Reshear
C(psf): 50 Phi{degrees): 24.0

3.00

2.50

2.00

1.50

Shearing Strength (ksf)

1.00 =

N\
N
\

0.50 A

N

0,00

0.00 0.50 1.00 1.50 2.00 2.50

Normal Pressure (ksf)
Direct Shear, Peak / Reshear Speed: .005 in./min.

@ Peak Values O Reshear Values‘

3.00

Undisturbed Natural Shear-Saturated
STRONG-BROWN, SANDY LOAM.,

21.0% Saturated Molsture Content

5489.23



- Green Acres, LLC

W.0.: 6489

Date of Test‘. 3M2

Sample: TP-12 @ 3.0°

Geotechnical Engineering * Engineering Geology

GeoSoils Consultants, Inc.

PLATE SH-6

Shearing Strength (ksf)

3.00

Shear Test Diagram
Peak
C(psf): 180 Phi (degrees): 39.0

Reshear :
C(psf): 180 Phi (degrees): 33.0

2.50

2.00

G,

1.00

N

0.50

A\N

0.00

0.00

0.50 1.00 1.50 . 200 2.50

Normal Pressure (ksf)
Direct Shear, Peak / Reshear Spaed: .005 in./min.

@ Peak Values O Reshear Values|

3.00

Undisturbed Natural Shear-Saturated
BROWN TO DARK-BROWN, SANDY LOAM / SANDY CLAY LOAM.

17.2% Saturated Moisture Content

6489.24



Green Acres, LLC

~==  (GeoSoils Consultants, Inc.

Date of Test: 3/12

Sample: TP-14 @ 5.0

Geotechnical Engineering * Engineering Geology

PLATE SH-7

Shear Test Diagram
Peak
C(psf): 230 Phi (degrees): 32.0

Reshear
C(psf): 60 Phi (degrees): 31.5

3.00
2.50
2.00
=
0
é -
5 e
£ 150 L] .
» % A
£ 1
o
2 L
v . D | L
1.00 e
) el ]
P
L~
i
0.50 el —
//
A LA
L |
P
.
0.00
0.00 0.50 1.00 1.50 2.00 2.50

Normal Pressure (ksf}
Direct Shear, Peak / Reshear Speed: .005 in./min.

® Peak Values O Reshear Valuesl

3.00

Undisturbed Natural Shear-Saturated
BROWN,, SANDY LOAM.

18.0% Saturated Moisture Content

6489.25
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ISURFICIAL SLOPE STABILITY

2:1 Slope, TP-5 @ .5'
Project Name: Green Acres, LLC

Work Order No.: 6489
Date: Mar-12
Assume 1} Saturation to slope surface

2) Sufficient permeability to establish water flow

W,,= Unit weight of water (pcf)

W, Saturated soil unit weight (pcf)
Z= Thickness of unstable surficial deposits (ft)
o= Slope angle (degrees)
¢= Cohesion (psf)
¢= Friction angle (degrees)
P.- Water pressure head (ft) = Zcos2a
U= Pore Water Pressure (psf)= W,, Z cos2a

F4= Driving force
F= Resisting force

F.S.= Factor-of-safety

Fo= 05 (Z) W, sin2a

F= Z(W,-W,)cos’atang+c =

Use in analysis

62.4

130.0

4.0

26.6

790. .

18.5

240
149.52

208.19

862.34

4.14

F.S= F/Fy =




[SURFICIAL SLOPE STABILITY

Critical Slope Angle, TP-7 @ .5'
Project Name: Green Acres, LLC

Work Order No.: 6489
Date: Mar-12
Assume 1) Saturation to slope surface

2) Sufficient permeability to establish water flow

W,,= Unit weight of water (pcf)
W,. Saturated soil unit weight (pcf)
Z= Thickness of unstable surficial deposits (ff)
a= Slope angle (degrees)
¢= Cohesion (psf)
¢= Friction angle (degrees)
Pw- Water pressure head (ft) = Zcos2a
U= Pore Water Pressure (psf) = W, Z cos2a

Fq¢= Driving force
Fi= Resisting force

F.S.= Factor-of-safety

Fo= 0.5(Z)W,sin20 =

F= Z(W,-W,) cos’atanp+c =

F.S.= FF, =

Use in analysis

62.4

© 1300

4.0

17.4

50

35

3.28
204,96

148.39

222,40

1.50




{SURFICIAL SLOPE STABILITY

- 2.1 Slope, TP-8 @ 2'
Project Name: Green Acres, LLC

Work Order No.: 6489
Date: Mar-12
Assume 1) Saturation to slope surface

2) Sufficient permeability to establish water flow

W,,= Unit weight of water (pcf)
W,- Saturated soil unit weight (pcf)
Z= Thickness of unstable surficial deposits (ft)
o= Slope angle {(degrees)
¢= Cohesion (psf)
¢= Friction angle (degrees)
Pw- Water pressure head (ft) = £ cos2a
U= Pore Water Pressure (psf) = W,, Z cos2a

F4= Driving force
= Resisting force

F.S.= Factor-of-safety

Fe= 05(Z)W,sin20 =

F= Z(W,-W,)cos’atanp+c =

FS= F/Fy =

Use in analysis

62.4

130.0

4.0

26.6

300

30.5

2.40
149.62

208.19

427.34

2.05




SURFICIAL SLOPE STABILITY

Critical Slope Angle, TP-10 @ 3'

Project Name: Green Acres, LLC

Work Order No.: 6489
Date: Mar-12

1) Saturation fo slope surface

Assume
2} Sufficient permeability to establish water flow

W,.= Unit weight of water (pcf}

W,- Saturated soil unit weight (pcf)
Z= Thickness of unstable surficial deposits (ft)
o= Slope angle {(degrees)
c= Cohesion (psf)

¢= Friction angle (degrees)
P.= Water pressure head (ft) =
U= Pore Water Pressure {psf) =

Z cos2a,
W,, Z cos2o.

Fq= Driving force
F= Resisting force

F.5.= Factor-of-safety

Fs= 0.5(Z2) W, sin2a

F= Z(W,-W,)cos’atanp+c =

Use in analysis

62.4

130.0 .

4.0

23

200

19.5

2.78
173.39

187.03

281.13

FS= F,/Fy = | 1.50




[SURFICIAL SLOPE STABILITY |
Critical Slope Angle, TP-11 @ 2'

Project Name: Green Acres, LLC

Work Order No.: 6489
Date: Mar-12
Assume 1) Saturation to slope surface

2) Sufficient permeability to establish water flow

Use in analysis
W,,= Unit weight of water {pcf) 62.4
W= Saturated soil unit weight (pcf) 130.0
Z= Thickness of unstable surficial deposits (ft) 4.0
o~ Slope angle (degrees) 12,5
¢= Cohesion (psf) 50
¢= Friction angle (degrees) 24
P.- Water pressure head (ft) = Zcos2a 3.63
U= Pore Water Prassure (psf) = W,, Z cos2a 226.21

Fg= Driving force
F.= Resisting force

F.S.= Factor-of-safety

Fe= 0.5(Z)W,sin2a = 109.88

F= Z(W,-W,)cos’atanp+c = 164.75

FS= FIFy = | 1.50




[SURFICIAL SLOPE STABILITY

© 2:1 Slope, TP-12 @ 3'
Project Name: Green Acres, LLC
Work Order No.: 6489
Date: Mar-12
Assume

1) Saturation to slope surface

2) Sufficient permeability to establish water flow

W,,= Unit weight of water (pcf)
W,- Saturated soil unit weight (pcf)

Z= Thickness of unstable surficial deposits (ft)
a= Slope angle (degrees)
¢= Cohesion (psf)

$= Friction angle (degrees)

P,- Water pressure head (ft}y = Zcos2a
U= Pore Water Pressure (psf) = W, Z cos2a,

F4= Driving force

F= Resisting force

F.S.= Factor-of-safety

Fe=  0.5(Z) W, sin2o.

F= Z(W,-W,)cos’atand + ¢

Use in analysis
62.4

130.0

4.0

26.6

180

33

240
149.52

208.19

320.39

F.S= F/Fy = |

1.54




[SURFICIAL SLOPE STABILITY

Critical Slope Angle, TP-14 @ 5'
Project Name: Green Acres, LLC

Work Crder No.; 6489
Date: Mar-12
Assume 1} Saturation to slope surface

2} Sufficient permeability to establish water flow

W.,,= Unit weight of water (pcf)

Ws- Saturated soil unit weight (pcf)

Z= Thickness of unstable surficial deposits (ft)
o= Slope angle (degrees)

¢= Cohesion (psf)

¢= Friction angle (degrees)

P.- Water pressure head (ft) = Zc0s2a

U= Pore Water Pressure (psf) = W,, Z cos2a

Fg= Driving force
F.= Resisting force

F.S.= Factor-of-safety

Fi= 0.5 (Z) W, sin2a

F= Z(W,-W,)cos’atang+c =

Use in analysis

624

130.0

4.0

16.5

60

315

3.35
209.33

141.61

212.34

F.8= F./Fy = |

1.50
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ROY J. SHLEMON & ASSOCIATES, INC.

Geologic and Environmental Consultants

F.C. Box 3066 ‘ Quaternary Geology
Newport Beach, CA 92659-0620 Economic Geomorphology
USA Soil Stratigraphy

Tel: 949-675-2698 _ Geoarchaeology

Fax: 949-675-5088
E-mail: rshlemon@jps.net

APPENDIX D

SOIL-GEOMORPHIC ASSESSMENT OF SEDIMENT AGE,
PROPOSED RANCHO MALIBU RESORT, :
MALIBU, CALIFORNIA

INTRODUCTION

This report summarizes geomorphic observations and soil-stratigraphic
measurements and descriptions concerning the age of sediments as exposed in

trenches at the proposed Rancho Malibu Resort in Malibu, California.

investigation was commissioned by Van Beveren & Butelo (VB&B; Glendale) on

behalf of Weintraub Financial Services (Malibu).

The main purposes of this investigation are four-fold:

1. To provide backgrdund information about the extent, geomorphic

expression and relative activity of the Malibu Coast fault in this area;

2. To assist VB&B in dating on-site sediments by reconnaissance

geomorphic and soil-stratigraphic observations;

3. To provide internal quality assurance (QA) by review of the VB&B draft

report and logs; and

4, To document the Aage of sediments by formal measurement of a
representative soil-stratigraphic section exposed on the west wall of VB&B

Trench 1. _ :
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Site trench-placement observations and formal soil-stratigraphic
measurements were carried out in June and July 2007. Pertinent location and
geologic maps and trench logs are given in the VB&B report and hence are
referred to, but not replicated in this document. Logistical support was kindly
provided by VB&B Principal Engineering Geologist, J. Butelo and Ms. S. Baltzer.
Soil-stratigraphic terminology follows that of the Natural Resources Conservation
Service (Soil Survey Staff, 1975; Soil Survey Division Staff, 1993); Birkeland
(1999) and Schaetzl and Anderson (2005). Applications of solil-stratigraphy to
fault-activity assessments are summarized In Shlemon (1986) and Birkeland et
al. (1991). :

INVESTIGATION BACKGROUND

As documented in the VB&B narrative, previous investigators postulated
that the site may be underifain by cne or more splays of the Malibu Coastal fault
(MCF; VB&B Fig. 4). Of interest is whether or not the MCF is “active” (Holocene)
according to present State of California definition. The fault trace across the site
has no obvious geomorphic expression other than a possible escarpment
bordering the southern edge of the property; but this also coincides with cuts for
alignment of the Pacific Coast Highway (VB&B Fig. 6).

Previous site investigations (Leighton & Associates [L&A], 1989) exposed
a fault zone on the eastern edge of the property. The fault cut bedrock and
extended upward into overlying Quaternary-age, regressive marine deposits.
L&A observed, however, that overlying continental deposits were undisplaced.
The age of the unbroken sediments was judged to be pre-Holocene.
Nevertheless, for conservatism, L&A recommended setback zones for habitable
structures until such time when sufficient site-specific investigations could verify
sediment age. :

GEOMORPHIC SETTING

The proposed Malibu Resort lies on an elevated, gently south-sloping
geomorphic surface (“terrace”) that is devoid of scarps or other lineaments
usually indicative of through-going active faults. The terrace surface is ~220 ft
above present sea level; and its northern boundary is now incised by modern
channels that generally drain to the east and west, respectively, before trending
to the ocean (VB&B Fig. 6; Cross-Section C-C'). Accordingly, the site surface
no longer receives upslope sediments and, other than local bioturbation and
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possible periodic eolian ihﬂux, has been relatively stable and therefore subject to
a long period of weathering and soll (pedogenic profile) development.

DEPOSITIONAL ENVIRONMENT AND AGE OF NEAR-SURFACE
SEDIMENTS

[n order to expose and date near-surface sediments, VB&B emplaced two
trenches across any reasonable projection of the underlying MCF (VB&B Fig. 2).
The VB&B logs document that the near-surface sediments are not displaced and,
additionally, are amenable to relative age assessment by reconstruction of paleo-
depositional environment and by relative soil-profile development.

The site trenches were ~140-ft (T-1) and 180-ft (T-2} long, and typically
~20 to 25-ft deep (VB&B Fig. 2). In conjunction with the L&A (1999) data, the
VB&B trench and boring logs show that the site bedrock is mainly the Tertiary
Monterey formation, which is truncated by a now-burled wave-cut platform at an
elevation of ~150 ft, or about 70 ft below the terrace surface (VB&B Cross-
Section C-C', Figure 3.3}

The platform is overlain by a ~10 to 15-ft thick sequence of regressive
.marine sediments as identified in both the L&A and VB&B boring logs (Cross-
Section C-C’). As depicted in the boring logs and as observed in the VB&B
trenches, the overlying non-marine sediments are mainly prograding and
intercalated, fining-upward fluvial channels near the base that grade upward into
at least a ~20-ft thick, locally derived sequence of mud- and debris flows. This
sedimentation pattern typically reflects platform deposition engendered by world-
wide, climatically controlled, glacio-eustatic changes of sea level. Given the
>150-ft elevation of these deposits, they likely record deposition at least ~150 ka
ago {marine isotope stage [MIS] 6) and probably ~250 ka ago (MIS 8).

SOIL-STRATIGRAPHIC AGE ASSESSMENTS

A minimum age for the near-surface site trenches is also provided by the
relative development of the in situ weathering profile (pedogenic soils).
Accordingly, a representative ~5.0-ft thick soll section was measured and
described from station 0+10 on the west wall of Trench T~1 {Table 1). As
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removed or compacted. Additionally, the application of fertilizer and related soil
amendments has further altered the original surface. Although not present at
the measured section, local root-filling carbonates are common within a few feet
of the surface. These, too, are likely products of nursery operations rather than
of “natural” pedogensis. Nevertheless, as documented in Table 1, at least five
discrete argillic (Bt) horizons are recognized. Combined, the characteristics of
these horizons indicate that the soil is very strongly developed, formed on a long-
stable gecmorphic surface, is a relict paleosol, and represents at least ~100 ka of
weathering (MIS 5).

The soil parent material varies in texture (grain size) owing to lateral facies
changes within the underlying fluvial sediments and intercalated mud- and
debris-flows. Most argillic horizons, however, are pebbly clay loams that give
rise to medium angular blocky to locally medium columnar structure. llluvial clay
films are typically few to common, and thin to moderately thick, dark-reddish
brown (Munsell 2.6YR 3/3). These translocated clays coat ped faces, bridge
mineral grains and fill root pores (see, for example, horizon Bt2; Table 1).

Based on correlation with numerically dated geomeorphic surfaces and
relict paleosols dated in similar Mediterranean climatic regimes (Shiemon, 1985;
Birkeland, 1999), the surface profiles reflect at least ~100 ka of weathering (MIS
5). More likely, the relict paleosol is polygenetic and has undergone more than
one epoch of “interglacial” weathering. Indeed, based on the very strong. profile
development, the Rancho Malibu soil may well be ~200 ka old. The underlying
sediments are inherently older.

SUMMARY AND CONCLUSIONS

The Malibu Coastal fault has previously been mapped or otherwise
inferred to underlie a portion of the proposed Rancho Malibu Resort in Malibu,
California. A .previous™ Leighton (L&A, 1999) investigation located the fault,
verified that it cut Monterey formation bedrock and immediately overlying
regressive deposits. L&A also showed, however, that overlying, prograding
continental sediments were not displaced.

Three supporting lines of evidence indicate that the site surface is at least
~100 ka old: '
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1. Geomorphically, the site terrace, ~200 ft above sea level” is
inherently “old,”, for it is a relict surface, cut off from overland flow and therefore
no longer receives sediments.

2. Post, marine-platform sediments are grossly fining-upward, ranging
from basal fluvial channels and overbank deposits to intercalated mud- and
debris-flows. This sequence is typically associated with glacio-eustatic, sea-level
fluctuations, here most likely indicating that last site regional deposiﬁon occurred
at least ~150 ka ago (MIS 6).

3. The surface soil profile is very strongly developed relict paleosol
with multiple argillic horizons. The soil represents at least ~100 ka (MIS 5) and
more likely ~200 ka (MIS 7) of weathering.

According to the VB&B logs, the ~20-25-ft of sediments, underlying the
relict paleosol, are demonstrably unbroken. Thus, based on three corroborating
lines of evidence -- the geomorphic setting, the reconstruction of depositional
environments, and the relative soil-profile development -- last displacement of the
MCF in the Rancho Malibu Resort area took place well before ~100 ka ago.
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Table 1

SOIL-STRATIGRAPHIC MEASUREMENT AND DESCRIPTION

VB&B Trench 1, West Wall, Station 0+10

Depth (ft) Horizon Description
0.0-0.7 Bt1 Brown to dark brown (10YR 4/3) to dark brown

(7.5YR 3/3) when moist sandy clay loam; very strong
medium angular blocky to moderate medium
columnar structure; extremely hard, very firm, slightly
sticky, plastic; common fine vertical roots; common
thin, dark brown (7.5YR 3/3) clay films bridging
mineral grains, lining ped faces and filling root pores;
abrupt smooth boundary.

07-18 Bt2 Light reddish brown {5YR 6/4) to dark reddish brown

‘ (5YR 3/3) when moist pebbly sandy loam; fine to
medium moderate angular blocky sfructure grading to
fine, weak subangular biocky structure near base;
extremely hard, very firm, slightly sticky, slightly
plastic; few medium vertical roots; common fine
pores; few to common dark-reddish brown (2.5YR
3/3) clay films bridging mineral grains, lining ped
faces and filling root pores; gradual wavy boundary.

18-25 Bt3 Brown (7.5YR 5/4) to dark brown (7.5YR 3/4) when moist
pebbly sandy loam; massive to weak medium angular
blocky structure; extremely hard, very firm, slightly sticky
and-slightly plastic; common thin, reddish brown (5YR 3/3)
clay films bridging mineral grains and lining ped faces;
structure decreasing near base; gradual wavy boundary.

25-43 Bt4 Brown to dark brown (7.5YR 4/4) to reddish brown (5YR
4/3) when moist loamy sand; weak fine angular biocky
structure grading to massive near base; locally granutar;
extremely hard, extremely firm, slightly sticky and plastic;
common vertical rootlets near top of horizon; locally few
vertical, moderately thick root channels with reduced
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Table 1 {continued})

- Depth {ft) Horizon Description

margins to ~1-inch diameter; decreasing with depth; few
thin reddish brown (5YR 4/3) lay films bridging mineral
grains and lining ped faces decreasing near base;

common manganese stains lining root channels near basg;
few discontinuous, angular-clast stone lines near base;
gradual smooth to abrupt smooth boundary.

4,3-50 Bt5-C Brown (7.5YR 5/4) to reddish brown (5YR 4/3) when moist
' gravelly loamy sand; massive to weak medium subangular

blocky structure; very hard, firm, slightly sticky, plastic; few
thin, dark reddish brown (5YR 3/3) clay films lining ped
faces; discontinuous, common angular clasts of mixed
lithology to ~0.5-in. dia., increasing near base; common
fine manganese stains on ped faces decreasing near
base; base of upper bench cut; base of measured section.

Notes:

1. Section measured and describad by RJS and SB, 10 July 2007.

2, Geomorphic Selting: High-level surface underlain by prograding continental deposits
observed in VB&B frenches. North boundary of regional surface (terrace) is now cut-off from
modern deposition by locally incised channels. The modern surface is therefore “relict;” for it no
longer receives overland flow. Possible pericdic eolian influx during sea-level regression is no
longer reflected in surface profile owing to local disturbance by former nursery operations.
Measured section shows that original organic (A} horizons are now truncated or entirely removed;
thus exposing the upper argillic (Bt1) horizon.

3. Stratigraphic Sefting: Trenches (see VB&B logs) expose near-surface, discantinuous,
locally derived mud- and debris-flows; matrix supported. The lower deposits are increasingly
fluvial with discontinuous, grossly fining-upward <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>