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Dear Mr. Miles:

Pursuant to your authorization, AZ Geo Technics, Inc., referred to herein as “Consultant”, has
visited the Site and performed a preliminary soils evaluation for Walter Miles, referred to herein as
“Client”. The findings and recommendations contained in this “Report™ are based upon two (2) specific
exploratory trenches and observations as noted within our described limitations. The materials
immediately adjacent to or beneath those observed may have different characteristics and no
representations are made as to the quality or extent of materials not observed.

Client, and/or Clients’ contractor(s)/agents, are the responsible parties for the implementation of
all recommendations during the life of the project. To the best of Consultants’ knowledge, the evaluation
covered in this limited study is in accordance with applicable recommendations. Any variances not
approved in writing by Consultant would nullify this Report for any use. No other warranties are
expressed or implied. Please note, this Report is valid for only one (1) year from the date hereof, subject
to Consultants’ review and approval prior to further use.

If you have any questions regarding this Report, please contact our office at your convenience.
We appreciate this opportunity to be of service and will be available for future developments at your

convenience.
Respectfully submitted for,

AZ GEO, TECHNICS; INC.
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SCOPE

The scope of this limited evaluation consisted of the following geotechnical steps:
Review of literature, reports, and maps made available by Client pertinent to the Site.
Preliminary Site reconnaissance and subsurface exploration.

Laboratory analysis of selected representative bulk and relatively undisturbed samples.

O nw e

Preparation of this Report presenting our findings, conclusions, and recommendations.

PROPOSED DEVELOPMENT

The proposed development is reported to be a single-family dwelling. “Client” prepared the Plot
Plan. The Site intended for a one-story single-family residential dwelling(s). This study was
performed for the proposed building areas, associated street, and on-Site utility construction only.
Though no building plans were made available to Consultant at the time of the preparation of this
Report, this type of structure is typically wood framed with continuous and/or isolated pad footings.
Structural loads are anticipated to be light to moderate. Should something other than what is
represented here be utilized during construction, Consultant should be notified immediately to review

the proposed changes and modify this Report if necessary.

BACKGROUND OF SUBJECT SITE

The Site is currently vacant. / There are currently and temporarily two (2) mobile homes located

on the Site.

SITE DESCRIPTION

The Site is located in the City of Agua Dulce, County of Los Angeles, State of California. The
Site is bounded on the north by vacant land, on the south by Hierba Road, on the east by a single-
family dwelling, and on the west by vacant land. The Site is approximately twenty-one (21) acres in
size, irregular in shape, and mostly accessible. The Site terrain up to the Edison easement is rolling

hills.
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The surface is sparsely covered with native vegetation. No signs of watercourses were observed on

the Site. Small-scattered rock outcroppings were observed n the site. And there are a couple of various

natural runoffs.

FIELD SUB-SURFACE INVESTIGATION AND LABORATORY TESTING RESULTS

Subsurface evaluation consisted of four (4) exploratory trenches, excavated to a maximum depth
of twelve (12) feet in order to determine the condition of the near-surface natural material. The
trenches were logged and reviewed. Representative bulk and undisturbed samples were collected for
laboratory testing. Bulk (disturbed) samples of the near surface soil were observed from the cuttings
developed during excavation operations. The subsurface conditions shown on the Trench Logs apply
only at the specific locations and to the dates indicated. It is not warranted to be a representative of

subsurface conditions at any other locations and times.

Expansive Soils

The potential expansion characteristics of the near-surface soils are classified as low expansive in
accordance with CBC Standards No. 1805A..8, Expansion Index Test. General guidelines for the
proposed construction are based on soil expansion. Upon completion of rough pad grades, evaluation
of foundation bearing materials should be made in accordance with CBC Standards No. 1805A.8.1.
Specific recommendations for construction should be made after evaluation of foundation bearing

materials.

Artificial Fill

No artificial fill or structural fill was encountered during the excavation operations.

Surface Erosion Potential

No evidence of significant erosion was observed on the Site. By nature, on-Site soil is
cohesive less and must be considered to be susceptible to surface erosion the velocity of the
concentration of drainage must be reduced buy Rip Rap and Juding. All Cut and Fill slopes must be

landscaped to prevent possible erosion.
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SHRINKAGE AND SUBSIDENCE

It is estimated that there will be a minimum of fifteen percent (15%) shrinkage approximately six
(6) inches below surficial soil at an average density of ninety three percent (93%) compaction relative
to the maximum dry density, due to the reworking of the surface soils (excluding rocks and organics).
Natural ground subsidence is estimated to be as much as one-half ( }2) of an inch, depending
significantly on the methods and the compaction equipment used. Some additional losses are
anticipated due to the preparation and removal of surface and sub-surface obstructions, such as trees

and rock outcroppings.

SETTLEMENT

It is estimated that after grading, in accordance with our recommendations/supervision, the
settlement of the foundation system is expected to occur on initial load application. A maximum of
one-half (}2) of an inch settlement is anticipated, but differential settlement is anticipated not to

- exceed one-fourth (%) of an inch within a thirty (30) foot span.

ON-SITE SEWAGE DISPOSAL

It is Consultants’ opinion that the proposed private on-Site sewage disposal system, via leach line

at the Site (which will be tested) will not have any adverse effect as to the stability of the Site.

DRAINAGE

All pads and roof drainage should be collected and transferred to an appropriate non-erosive

drainage device. The drainage will not be allowed to pond on the pad or against the foundation.
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SUBSURFACE CONDITIONS

Based on our findings from the Site observation and exploratory trenches, the on-Site earth
materials generally consist of younger alluvium (Qal). These materials are typically moderately dense
to dense sands, silts and clays in varying degrees of combinations. Please refer to the Trench Logs for

a brief description of the on-Site earth materials encountered during the excavation operations.

Silty Sand w/ trace Gravel

Decomposed Granite & Bedrock

Bedrock

None Encountered

Shallow

FOUNDATION RECOMMENDATIONS

Foundations may be conventional spread or continuous wall footings, provided they are as

follows:

» Minimum continuous footings widths: Twelve (12) inches (one-story)
Fifteen (15) inches (two-story)
Eighteen (18) inches (three-story)
» Minimum column footing width: Two (2) Feet

Minimum footing depths (in inches) below lowest adjacent final grade are as follows:

Perimeter or

Interior or

: Perimeter or | Interior or Perimeter or Interior or
Bearing Walls | Non-Bearing | Bearing Walls | Non-Bearing | Bearing Walls | Non-Bearing
VewLow | 12 12 18 18 24 18
Low 12 12 18 18 24 18
Medium 15 12 20 18 24 18
High 18 12 24 18 30 13

Foundation reinforcement in addition to minimum structural requirements for dead, live and

seismic loads:
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Very Low 0 to 20 Two (2)
. Low 2110 50 Two (2)
Medium 511to0 90 Two (2)
High 91 to 130 Two (2)

SLABS-ON-GRADE

The concrete for slabs-on grade should conform to the requirements contained in the CBC

Standard No. 1805A.8.2 and the local county code. The concrete slab thickness minimums do not

preclude more stringent requirements of which may be imposed by the architect, structural engineer,

or building official. These minimums are as follows:

Very Low 0to 20 Four (4) inches

~L Low 21 to 50 Four (4) inches
Medium 51 to 90 Five (5) inches

High 91 to 130 Six (6) inches

Slab Reinforcement

The concrete slab reinforcement minimums do not preclude more stringent requirements of which

may be imposed by the architect, structural engineer, or building official. These minimums are as

follows:

Very Low 0t0 20 No. 3 Rebar @ 24” on center, each way |
—_i Low 21 to 50 No. 3 Rebar @ 18” on center, each way
Medium 51 to 90 No. 4 Rebar @ 18" on center, each way
High 91 to0 130 No. 4 Rebar @ 14" on center, each way
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Moisture Vapor Barrier

Where moisture sensitive materials are to be placed on the slab, the slab should be underlain by a
moisture vapor barrier (polyethylene plastic vapor barrier). Moisture barriets should have a minimum
thickness of ten (10) mil. and should be protected by a two (2) inch thick layer of sand (above and
below) in order to reduce the possibility of punctures and to aid in obtaining a satisfactory concrete
cure. The moisture barrier must be properly lapped and/or sealed, as well as sealed around all
plumbing structures and other openings. The slab areas should be presaturated to near optimum
moisture content of the sub-grade material to a minimum depth of six (6) inches prior to placing sand

and moisture barrier.

BEARING

Soil Bearing

For the proposed construction, foundations should be designed for an allowable bearing value not
to exceed eighteen hundred (1800) pounds per square foot (psf) on compacted material. This value is
for dead loads plus the adjusted live load, which may be increased by one-third (%4) for short term

seismic and wind effects.

LATERAL 1L.OADS

Resistance to lateral loads will be provided by passive earth pressure and base friction. For
footing bearing against compacted fill, passive earth pressure may be considered to be developed at a
rate of two hundred fifty (250) pounds per square foot (psf) per foot of depth. Base friction may be
computed as three-tenths (0.30) times the normal dead load. Base friction and passive earth pressure

may be combined directly.
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SEISMIC COEFFICIENTS

Based on the California Building Code 2007 (CBC 2007), the site is located at Region 1.
Due to the proposed structure’s occupancy category and the severity of the design earthquake ground
motion at the site, the proposed structure will be assigned to a Seismic Design Category. Under the
Earthquake Design Regulations of Chapter 16, Section 1613 of the CBC 2007, the following

coefficients and factors apply to lateral — force design for structures at the site:

Longitude -118.308066
Ss= 1.5
Fa= 1.0
S1= 0.669
Fv= 1.0
Site Class B
Sys = FaSs = 10(1.5=15
Sy =FVSI= 1.0(.669) =0.669
Sps =% Sms = 213 (1.5) = 1.0
Spi=%Smi = 2/3 (0.669) = 0.446

HYDRO-CONSOLIDAITON

The disturbed and loose soil is underlain by sediments, which are subject to hydro-consolidation.
This is a phenomenon by which metastable soils undergo rapid conselidation upon introduction of
sufficient quantity of water or an increase in ambient loading. These soils are generally of low density
and low moisture content.

The soils encountered beneath the Site were very dense below a depth of eight (8) feet. No

Samples were obtained below this depth due to shallow bedrock.
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In addition to the density data, the result of a consolidation test performed on a selected sample is

included in this Report.

Based upon available data, it is our opinion that hydro-consolidation of on-Site soils do not
present any unusual risk for this Site provided that the recommendations contained in this Report are
followed.

Over-excavating the building area, Site processing, control of landscape irrigation, and minimal

changes from existing grades will further lessen the possibility of hydro-consolidation.

SUMMARY AND CONCLUSIONS

General Conclusions

The following conclusions are presented based upon the results of our findings and analysis of
field and laboratory data at the time and locations as shown. No representation is made to any other
areas or consistency of the conditions. Environmental testing was not a part of the report.

1. Proposed construction is feasible from a geotechnical point of view provided the soil
recommendations presented in this Report have been implemented during construction.

2. The area of the proposed Site is underlain by massive shallow bedrock that is very dense, and
slightly moist.

3. On-Site soils are primarily fine to coarse and slightly granular with an anticipated low expansion
potential.

4. No groundwater or evidence of seepage was encountered within the trenches.

5. Any change of plans must be approved by Consultant prior to construction.

6. At the time of further review and/or during construction, additional recommendations or changes

may be provided depending on the future findings of the proposed development.

Ligquefaction Potential

The primary factors influencing liquefaction potential include groundwater, soil type, and intensity
of ground shaking. Liquefaction potential is greatest in saturated, loose, and poorly graded sand.
Based on our investigation, the sub-surface material is classified as a dense mixture of sand, clay,

silts, and groundwater at a depth of below fifty (50) feet.
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Therefore, considering the above characteristics, the potential for soil liquefaction and other

secondary seismic hazards such as lurch cracks and seismically induced settlement are considered to

be minor at the Site.

SECTION 111 OF THE COUNTY OF LOS ANGELES BUILDING CODE

It is the opinion of Consultant that the proposed construction will be safe against any geotechnical
hazards from landslides, settlement, or slippage and the proposed work will not adversely affect
adjacent property in compliance with the county code, provided Consultants’ recommendations are
followed.

RECOMMENDATIONS

General Site Grading
All Grading shall be performed in accordance with the General Earthwork and Grading
Specifications (Enclosed) except as modified in the text of this Report.

The geotechnical exploration trench backfill is uncompacted and is unsuitable for support of
structures. If any structure or other improvements (including paved access roads) are located over or
immediately adjacent to the uncompacted fill, it is recommended that the backfill be over-excavated
and replaced with engineered compacted fill or that the structure be designed to span the trench.

Construction should allow for all plumbing and utility services to be connected with flexible
connections and/or provided with convenient shut-offs. Structures should be designed in accordance
with at least minimum code standards for Seismic Zone 4 as described in the Los Angeles County
Building Code.

Diversion and reduction of the concentrated run-off(s) should be provided to minimize erosion of
the on-Site slopes and improvements.

If Grading plans are required, all recommendations must be shown on the Grading plans prior to
our review, approval, and signature; otherwise all recommendations should be addressed on the Plot

Plan.
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Any Site Grading should be in conformity with existing building codes. Chapter A - 33 of the
Los Angeles County Building Code contains specific considerations for grading and forms a part of
this Report.

Field review of the Site Grading by Consultant, if requested as recommended, will be an
additional expense and will be billed at current fee schedule rates in effect at the time of the Site

Grading.

Building Area Preparation

The minimum upper four to nine (4 to 9) feet of soils across the Site are considered unsuitable to
support any structure due to possible hydro-consolidation potential. These soils should be mitigated
in structural areas by a minimum over excavation of the upper ten (10) feet below original grade or
bedrock whichever is deeper. The resultant ground surface should be scarified an additional six (6)
inches and moisture conditioned to optimum moisture and compacted to a minimum of ninety percent
(90%) relative compaction prior to fill placement. All lateral over-excavation shall be extended to the
equivalent of the depth of over-excavation beyond the building footprint, but not be less than five (5)
feet (under any circumstances). If the building pad is to be created by cut and fill transitional, the cut
area must be over-excavated thirty-six (36) inches below the bottom of the footing.

The Site should be cleared of surface and sub-surface obstructions including any existing debris,
pavement, existing foundations, existing utilities, vegetation, residual top soils, and other deleterious
materials. Removed materials and debris should be disposed of off-Site. All cavities created by the
removal of buried obstructions should be backfilled with suitable compacted materials. Vertical
temporary excavations greater than five (5) feet in height will require sloping or shoring in accordance
with the requirements of OSHA.

The non-structural area shall be over-excavated to a minimum depth of thirty-six (36) inches from
the natural grade or finish grade, whichever is lowest, and re-compacted to a minimum of ninety

percent (90%) relative to maximum dry density.
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Preparation Of Paving Areas

All surfaces to receive concrete or asphaltic concrete paving should be over-excavated and
scarified to a minimum depth of twenty-four (24) inches, or mitigated to the Consultants’ satisfaction
based on exposed conditions. The scarified bottom should be moisture conditioned and re-compacted
to a minimum relative compaction of ninety percent (90%) prior to placing any additional fill.

Regarding preliminary pavement sections, no “R” Value tests were conducted on samples of the
proposed parking area sub-grade soils. During Site Grading, sample(s) should be tested, secured from
the exposed pavement sub-grade areas, and evaluated for review or revision of the following
preliminary pavement sections. Based upon “R” Value estimated, the following sections may be used

for developing preliminary earth quantities and paving cost estimates:

Asphalt Concrete Pavement Sections:

The proposed driveway may be paved with three (3) inches of concrete over four (4)
inches of “A” base.

Asphalt concrete pavement section recommendations are based on the assumption that the
pavement section is placed on a minimum twelve (12) inch thick layer of compacted sub-grade as
recommended in this Report. Aggregate base material should be properly moisture conditioned and
compacted to at least ninety five percent (95%) of the maximum dry density as determined by ASTM
D - 1557 test procedures using mechanical compaction equipment. Pavement sections should be

verified with the jurisdictional authority prior to the time of construction.

CORROSIVITY AND CHEMICAL ATTACK CONSIDERATIONS

Bulk samples obtained from near existing grade soils believed to represent possible worst-case
conditions were tested for pH, resistivity, and soluble sulfate and chloride contents. Negligible
corrosive sulfate and chloride concentrations were measured and pH data indicate no significant
acidity of tested soils. Resistivity test results indicate a mildly corrosive potential of these soils to
ferrous metals. Test results are summarized in Table 5. Recommendations, of which are considered

appropriate for corrosion protection are presented below.
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Concrete
Conventional Type II Portland Cement may be used in concrete for structures and concrete pipe

that will be in contact with near finish grade soils.

Steel Pipe
Perform an abrasive blast to underground steel utilities and apply a high quality dielectric coating

such as extruded polyethylene, a tape coating system, hot applied coal tar enamel, or fusion bonded
€poxy.

Bond underground steel pipe with a rubber gasket, mechanical device, a grooved end, or other
non-conductive type joints for electrical continuity.

Electrical continuity is necessary for monitoring corrosion and cathodic protection.

Electrically insulate each buried steel pipeline from dissimilar metals, cement-mortar coated and
concrete encased steel, also electrically insulate above ground steel pipe using dielectric fittings to
prevent dissimilar metal corrosion cells and to facilitate the application of cathodic protection.

Apply cathodic protection to steel piping as per NACE International RP — 0169 - 92. As an
alternative for steel waterlines to a dielectric coating and cathodic protection, apply a mortar coating

as per AWWA Standard C - 205.

Iron Materials Corrosion Protection

Encase cast and ductile iron piping in eight (8) mil. thick low-density polyethylene or four (4) mil.
thick high-density; cross-laminated polyethylene plastic tubes or wraps per AWWA Standard C - 105;
coat with a high quality dielectric coating such as polyurethane or coal tar epoxy. Electrically insulate
underground iron pipe from dissimilar metals and above ground iron pipe with insulated joints and
dielectric fittings.

Protect any iron valves and fittings with double polyethylene wrap per AWWA C - 105. Where
concrete thrust blocks are to be placed against iron, use a single-polyethylene wrap to prevent

concrete/iron contact and to eliminate the slipperiness of double wrap.
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Buried Copper Tubing
Buried copper tubing for cold and hot water shall be encased in plastic pipe or cathodic protection

should be applied.

All Pipes
On all pipes, it is recommended to coat bare steel appurtenances such as bolts, joint harnesses, or

flexible couplings with a coal tar or elastomer-based mastic; coal tar epoxy, moldable sealant, wax
tape; or equivalent after assembly.

Where metallic pipelines penetrate concrete structures such as building floors or walls, use plastic
sleeves, rubber seals, boots, or other dielectric material to prevent pipe contact with the concrete and

reinforcing steel.

Other Protective Measures

Electrically insulate (isolate) below-grade ferrous metals by means of dielectric fittings in exposed
metal structures breaking grade.

All steel and wire concrete reinforcement of structures and foundations in contact with Site soils
should have at least five tenths (0.5) of an inch greater cover than required by the ACI code and a

water-cement ratio of five tenths (0.5) or less.

GEOTECHNICAL OBSERVATION AND TESTING SERVICES

Consultant should provide continuous observation and testing during Grading of the subject Site.
It is the responsibility of Client to notify Consultant of the date of the pre-grade meeting as well as
notifying the inspector of record. The recommendations provided in this report are based on
preliminary design information and sub-surface conditions disclosed by widely spaced trenches. The
outlined sub-surface conditions should be verified in the field during construction. Consultant should
prepare a final as-grade soil report and maps summarizing all conditions encountered and any field
modification to the recommendations provided herein. The primary aspects of geotechnical
observation and testing may include the following on an as needed basis:

e Observation of all removal and over excavation.
¢ Observation and material testing during fill placement.
s Geologic mapping of cut slopes (if recommended).
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Observation of footing excavations.

After pre-saturation of the slab areas, but prior to placement of sand and visqueen.

During utility trench excavation backfilling and compaction. .
Prior to construction of pavement, parking, and driveway areas to perform R-Value tests (if
needed).

During compaction of sub-grade and aggregate base.

e When any unusual conditions are encountered.

It is the responsibility of Client to ensure the above testing/observations are satisfied and that
Consultant is given forty-eight (48) hours prior notice. Any grading performed at the subject Site that

does not conform to the recommendations in this Report is the sole liability of Client.

LIMITATIONS

This Report is issued with the understanding that it is the responsibility of the Client to ensure that
the information and recommendations contained herein are called to the attention of all parties
concerned, including but not limited to future owners, agents, designers and contractors, as well as
that the necessary steps are taken to ensure that such recommendations are carried out under any and
all circumstances/conditions.

Conclusions and recommendations presented in this Report are based on soil conditions as
encountered at the test locations and may not necessarily represent areas between and beyond the
trenches. No representation is made to the quality or chemical characteristic of on-Site soil. This
Report is not transferable without written consent of Consultant. This Report shall not be used for any
appraisal purposes or cost evaluation.

If conditions other than those noted in this Report are encountered, Consultant should be notified
immediately so that supplementary recommendations can be provided.

Consultant will be available to make a final review of the project plan and specifications and to
assist in assuring correct interpretation of this Report’s recommendations for use in applicable

sections.
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A representative of Consultant should inspect all Grading operations, including Site clearing and stripping.

The presence of Consultants’ field representative will be for the purpose of providing observation and field
testing, and will not include any supervising or directing of the actual work of the Contractor (its employees or
agents). Neither the presence of Consultants’ field representative nor the observations and testing by
Consultant shall excuse the Contractor in any way for defects discovered in Contractors’ work.

It is understood that Consultant will not be responsible for job or Site safety on this project, which will be
the responsibility of Client and Client’s contractor.

Again, it is imperative that all recommendations provided herewith to be adhered to throughout the life of
the project. No changes or variations shall be allowed without written approval of Consultant.

The conclusions and recommendations presented in this Report are based upon preliminary field and
laboratory observation described herein and information available at this time within the limits prescribed by
Client. It is possible that conditions between sampling locations may vary. Should conditions be encountered
in the field that appear different than those described in this Report, Consultant should be contacted
immediately in order to evaluate their effect and prepare additional recommendations.

This Report concludes Consultants’ services under the scope of services and Consultant makes no other
representations or any other warranties, expressed or implied.

If this Report or portions hereof are provided to contractors or included in specifications, it should be
understood by all parties that they are provided for preliminary information only, and should be used as such.
The Report and its contents resulting from this evaluation are not intended or represented to be suitable for
reuse on extensions or modifications of the project, or for use on any other project. Furthermore, this Report is
issued to Walter Miles and is not transferable; any further use of this Report beyond one year of the date of
this Report will require written consent by Consultant. Consultant must negotiate any additional work
clarification or investigations and services. Any variance from Consultants’ prescribed requirements would
nullify this Report, and Client indemnifies Consultant and its representatives of all liability and obligation. The
amount paid for this Report is the total liability of Consultant and its representatives toward all parties and any
claimant.

This Report does not cover any environmental, geologic, or flood hazards. If any such hazards exist, a

geology report will be required.
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ENCLOSURES
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TRENCH LOGS



TRENCH LOG SUMMARY
Date: 1-22-2009 Project Number: GT-3212 Logged By: JR
Client: Walter Miles Location: 9889 Hierba Road, Agua Dulce Trench No: T-1
Dépth Semple D?rns};ty Perc-ent USCS Description
Number Moist.
{pcf)

0 Reddish Brown/ Silty Sand w/ rootlets and Gravel/

1 SM | Moist/ Dense

2 ® Dark Reddish Brown w/ White and Gray/ Fractured

3 Fractured Bedrock and Silty Sand/ Moist/ Very

4 ® A Dense

5 End Of Trench @-4.5’

6 No Groundwater

7 Refusal due to Bedrock

8

%

10

11

12

13

14

15

D oo I Oy b L b

et ek ket
o W= O

O =Ring Sample

1 = Bulk Sample

® =No Recovery

Graphic Representation

1 23456789 1011

12 13 14 15 16 17 18 19 20 21 22 23 24




TRENCH LOG SUMMARY

Date: 1-22-2009 Project Number: GT-3212 Logged By: JR
Client: Walter Miles Location: 9889 Hierba Road, Agua Dulce Trench No: T-2
D
Dboth Sample DenI:;ty Percent Uscs esiHiptio
Number Moist.
(pef)

0 Brown/ Sandy Silt/ Moist/ Very Dense

1

2 (D 89.3 4.5 Brown w/ a Reddish tint/ Sandy Silt w/

3 Trace coarse Sand/

4 (2 106.2 49 SM | Moist/ Dense

5 B Brown w/ a Reddish tint/ Sandy Silt w/ dense

conglomerate and trace coarse Sand / Moist/

6 G) 106.2 53 Very Dense

7

8

9 Dark Red/ Dry/ Bedrock/ Extremely Dense

10

11

12

13 End Of Trench @-11°

14 No Groundwater

15 Refusal due to Bedrock

O = Ring Sample ] = Bulk Sample ® = No Recovery

GO~ O Lt B WD =

it et ek e = D
Lh B W) b — O

Graphic Representation




TRENCH LOG SUMMARY
Date: 1-22-2009 Project Number: GT-3212 Logged By: JR
Client: Walter Miles Location: 9889 Hierba Road, Agua Dulce Trench No: T-3
Dry
Depth Sample Density Percent USCS Description
Number Moist.
(peh
0 Reddish Brown/ Silty Sand to Sandy Silt/ Moist/
1 Moderately Dense
2 ©) 111.2 3.9 Brown w/ a Reddish tint/ Silty Sand to Sandy Silt w/
3 Small Fragments of Schist, Bedrock, and some
4 @ 1073 3.6 SM | Conglomerate soil/ Moist/ Dense
5 Brown w/ a Reddish tint/ Sandy Silt to Silty Sand/
6 ©) 110.8 3.7 Moist/ Dense
7
8 O) 112.4 43
9 Dark Reddish Brown/ Fractured Bedrock/ Slightly
10 Moist/ Very Dense
11 Multicolor (Red, Brown, White, Black) Bedrock/
12 Slightly Moist/ Extremely Dense
13 End Of Trench @-12’
14 No Groundwater
15 Refusal due to Bedrock
O = Ring Sample (0 = Bulk Sample ® = No Recovery
Graphic Representation
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
1 23456789 1011 12 13 14 15 16 17 18 19 20 21 22 23 24




TRENCH LOG SUMMARY

Date: 1-22-2009 Project Number: GT-3212 Logged By: JR
Client: Walter Miles Location: 9889 Hierba Road, Agua Dulce Trench No: T-4
th Sample Dz:;ty SR USCS Description
Number Moist.
(peh)
0 Brown/ Sandy Silt Silty Sand/ Moist/ Very Dense
1
2 O 105.8 9.7 Brown w/ a Reddish tint/ Sandy Silt w/
3 Trace coarse Sand/ Moist/ Very Dense
4 @ 106.0 5.8 SM
3 Brown w/ a Reddish tint/ Sandy Silt to Silty Sand
and trace coarse Sand / Moist/
6 110.7 5.7 Extremely Dense
7
8 Reddish Brown/ Fractured Bedrock/ Dry/
Extremely Dense
9
10
I1
12
13 End Of Trench @-9’
14 No Groundwater
15 Refusal due to Bedrock
O =Ring Sample (1 = Bulk Sample ® = No Recovery

1 23 4 5

6 7 8 9 10 11

Graphic Representation

12 13 14 15 16 17 18 19 20 21 22 23 24
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UNIFIED SOIL CLASSIFICATION SYSTEM
Mayjor Subdivisions Symbol Typical Descriptions
Gravel And Clean Gravels GW Well-Graded Gravels, Gravel-Sand
Gravelly (Little To No Mixtures, Or Little To No Fines.
Coarse Soils Fines) GP Poorly Graded Gravels Or Gravel-
Grained Soils Sand Mixtures; Or Little To No Fines
More Than GM | Silty Gravels, Gravel-Sand-Silt
50% Of Mixtures.
Coarse
Fraction ith Fi
Retained On Gavels Yeath Eines GC Cl.ayey Gravels, Gravel-Sand-Clay
No. 4 Sieve Mixtures.
Sand And ’ Sw WeIl?Graded Sam.ls, Gravelly Sands,
Sandy Soils Clean Sand_ {Little Or Littie To No Fines.
More ‘Thai To No Fines) SP Poorly Graded Sands Or Gravelly
50% Of More Than Sands; Or Little To No Fines.
Material Is 50% Of SM Silty Sands And Sand-Silt Mixtures
Larger Than Coarse o With Some Gravel.
No. 200 Fraction Sands With Fines SC Clayey Sands, Sand-Clay Mixtures.
Sieve Passing No. 4
Sieve
ML Inorganic Silts And Very Fine Sands,
Clayey Fine Sands, Or Clayey Silts Of
® Low Plasticity.
CL Inorganic Silts Of Low To Medium
Silts And Liquid Limit Less Plasticity, Gravelly Sandy, Silty Clays,
Fine Grained Clays Than 50 Or Lean Clays.
=il OL | Organic Silts And Organic Silty; Clays
Of Low Plasticity.
MH Inorganic Silts; Micaceous,
More Than Di:flthmaceo.us I*jine Sandy, Or Silty
50% Of . o Soils; Elastic Silts.
; Silts And Liquid Limit CH Inorganic Clays Of High Plasticity, Fat
Material
Pgges N, Clays Greater Than 50 Clays.
200 Sieve OH Orgapip Clays Of Mfsdium To High.
Plasticity, Organic Silts.
Highly Organic Soils PT Peat And Other Highly Organic Soils.
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LABORATORY TESTING
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DESCRIPTION OF LABORATORY TESTING
Undisturbed Samples | o
Undisturbed samples for additional testing in our laboratory are obtained per Modified California

Sampler D3550-01, by driving a sampling spoon into the material. A split barrel type spoon sampler

was used, having an inside diameter of two and five tenths (2.5) inches, with a tapered cutting tip at

the lower end and a ball valve at the upper end. The barrel is lined with thin brass rings, each one (1)

inch in length. The spoon penetrated into the soil below the depth of the trench at approximately

twelve (12) inches to eighteen (18) inches. The central portion of the sample is retained for testing.
All samples in the natural field condition are placed in airtight containers and transported to the

laboratory. Bulk samples, representative of the surface and near-surface materials, are obtained.

Classification

Typical materials were subjected to mechanical grain-size analysis by wet sieving from U.S.
Standard brass screens (ASTM D - 422). Hydrometer analyses were performed where appreciable
quantities of fines were encountered. The data was evaluated in determining the classification of the
materials. The grain-size distribution curves are presented in the test data and the Unified Soil

Classification is presented in both the test data and the Trench Logs.

Moisture and Density Test

Moisture content and dry density determinations were performed on relatively undisturbed
samples obtained from the test trenches. The results of these tests are presented in the Trench Logs.

Where applicable, only moisture content was determined from “undisturbed” or disturbed samples.

Expansion Index Test
The Expansion Index Test, ASTM D4829-03, evaluated the expansion potential of selected

materials. Specimens are molded under a given compactive energy approximately to the optimum
moisture content and approximately fifty percent (50%) saturation or approximately ninety percent

(90%) relative compaction.
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The prepared one (1) inch thick by four (4) inches in diameter specimens are loaded to an

equivalent one hundred forty-four (144) psf surcharge and are inundated with tap water until a

volumetric equilibrium is reached.

Consolidation

Compression tests are performed on undisturbed and/or remolded samples in a two and five tenths
(2.5) inches diameter, and one (1) inch high brass ring. Consolidometers, like the direct shear
machine, are designed to receive the specimens in the rings in field condition. Porous stones, placed
at the top and bottom of each specimen, permit the free flow of water from the sample during the test.
Settlement accompanying each increment of load is measured by a dial indicator reading to one ten
thousandths (0.0001) of an inch. To simulate possible adverse field conditions, moisture was added to
an axial load of fifteen hundred (1,500) Ibs./sq.ft. and Test Method: ASTM D — 2435 - 2004 was
followed.

Standard Penetration Test

Standard Penetration Testing is performed in the trench per ASTM D — 1586 - 99 by driving a
split spoon sampler ahead of the trench at selected levels. The number of hammer blows required to
drive the sampler twelve (12) inches with a one hundred forty (140) Ib. Hammer dropped thirty (30)
inches is identified as the Standard Penetration Resistance (SPT). Many correlations have been made
between SPT values and soil properties. Empirical correlations also permit the blows of different

energy or sampler sizes, such as ring samples, to be converted to SPT values.

Direct Shear

Direct shear tests were performed on selected undisturbed and/or remolded samples, which were
soaked for a minimum of twenty-four (24) hours under a surcharge equal to the applied normal force
during testing. After transfer of the sample to the shear box, and reloading the sample, pore pressures
set up in the sample due to the transfer were allowed to dissipate for a period of approximately one (1)
hour prior to application of shearing force. The samples were tested under various normal loads, a

different specimen being used for each normal load.
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The samples were sheared in a motor-driven, strain-controlled, direct-shear testing apparatus at 2

strain rate of five hundredths (0.05) of an inch per minute. After a travel of three tenths (0.300) of an
inch of the direct shear machine, the motor was stopped and the sample was allowed to “relax” for
approximately fifteen (15) minutes.

The “relaxed” and “peak” shear values were recorded. It is anticipated that, in the majority of
samples tested, the fifteen (15) minutes relaxing of the sample is sufficient to allow dissipation of pore
pressures set up in the samples due to application of shearing force. The relaxed values are therefore
judged to be a good estimation of effective strength parameters. The test results were plotted on

“Table 2 — Direct Shear Test”.

Residual Direct Shear Test

The samples were sheared, as described in the preceding paragraph, with the rate of shearing of
one thousandths (0.001) of an inch per minute. The upper portion of the specimen was pulled back to
the original position and the shearing process was repeated until no further decrease in shear strength
was observed with continued shearing (at least three times resheared). There are two methods to

obtain the shear values: (a) the shearing process was repeated for each normal load applied and the
shear value for each normal load recorded. One or more than one specimen can be used in this
method; (b) only one specimen was needed, and a very high normal load (approximately nine
thousand (9,000) psf) was applied from the beginning of the shearing process. After the equilibrium
state was reached (after “relaxed”), the shear value for that normal load was recorded. The normal
loads were then reduced gradually without shearing the sample (the motor was stopped). The shear

values were recorded for different normal loads after they were reduced and the sample was “relaxed.

Atterberg Limits

The Atterberg Limits were determined in accordance with ASTM D -- 4318 - 2005 for engineering

classification of the fine-grained materials.

Maximum Density Test

The maximum dry density and optimum moisture content of typical materials were determined in
accordance with ASTM D — 1557 - 2007 (five (5) layers). The results of these tests are presented in

the test data.
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Soluble Sulfates
The California Materials Test Method No. 417 determined the soluble sulfate contents of selected
samples.
Resistivity Test

The resistivity test and selected samples and the results were determined by the California
Materials Test Method # 643 as prescribed and forwarded from the California Department of
Transportation Materials Lab determined the resistivity test, selected samples, and results. The
sample was prepared for testing as follows: Bulk sample material was sieved through a number eight
(8) sieve and sixteen hundred (1,600) grams of natural material was collected, weighed, and dried.
The sample was removed from the oven and thirteen hundred (1,300) grams of material was separated
and prepared as follows: The sample was oven dried and one hundred fifty (150) ml of distilled
(deionized) water was added to the material and mixed thoroughly and placed into a calibrated soil
box suitable for use with a Nillson Model 400 resistivity meter. The sample was compacted into the
soil box by hand level with the top of the soil box.

The material was then tested for resistivity and removed from the soil box and an additional one
hundred (100) ml of distilled (deionized) water was added. With two hundred fifty (250) ml. of water
added to the sample the material was returned to the soil box in the manner mentioned hereinabove
and the material was tested again. Both test results were recorded in an appropriate manner for

recording such data.
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TABLEI

Maximum Density Test Results

ASTM D - 1557

A&B Fractured Bedrock & Silty Sand SM 129.4 pcf . 8.3%

TABLE II

Direct Shear — Undisturbed Saturated Samples

T3@6 879°
T4@8 38.1°

Remolded Saturated Samples

A&B T | 37.6° 0.5 psf |

TABLE HI
Chemical Test Results

&B 50 ppm (0.005%) 500 ppm 8.1 i




TABLE IV

Expansion Test Results

ASTM D - 4829
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TABLE V

Resistivity Test Results

California State Method No. 643

Sample:

Resistivity Classification

Below 500 Very Corrosive
501 - 999 Corrosive
1,000 - 1,999 Moderately Corrosive

10,000 - Above

Negligible




Sieve Size Percent Passing |
3inch 100
1.5inch 100
3/4 inch 80.9
3/8 inch 69
No. 4 60.8
No. 8 51.3
No. 16 40.2
No. 30 30.2
No. 50 209
No. 100 14
No. 200 10.6
Liquid Limit 0
Plastic Limit 0
Plasticity Index 0
60 ” 7 =
. 50 -
m 40 —4-- i V4
) b
FE |
8
Fal |
i mr=dnn
0
0 50 100
Liquid Limit

Grain Size Analysis and Soil Classification (ASTM D422-63 & D2487-00)

Percent Passing
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+- -

60
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40
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20
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1000

100

10

1 0.1 0.01
Slze {mm)
Sample Sample Unified Soil PLATE: G-1
Identlfication Description Classification J.0.: GT-3212
A FretrdBdrek/SitySd SM TE 11272000
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Sieve Size Percent Passin 1 ik ,w_
50
3inch 100 "N
1.5 inch 100 80 IP..! | ",
3/4 inch 91 h |
3/8 inch 87.8 / ]
No. 4 83.1 70 /
No. 8 74.8
Na. 16 62.8 /
No. 30 49.9 g
No. 50 359 - \
No. 100 245 T 5 b
No. 200 19.6 £ 1
Liquid Limit 0 5
Plastic Limit 0 ol
Plasticity Index 0
. 30 N
L 50 i /
g w0 = 7 n
m. 30
.m . 10
& 0 _
o ;
0 1000 100 10
Liquid Limit $ize (mm) _ B "
Grain Size Analysis and Soil Classification (ASTM D422-63 & D2487-00)
Sample Sample Unified Soil PLA
TE: G-2
dentification Description Classification
B SdySIySitySdFrctrdBdrek SM




PLATE: M-1
J.0.: GT-3212
DATE: 1/28/2009
Maximum Dry Density & Optimum Moisture Curve
Sample Sample Maximum Optimum
Identification Description Dry Density (PCF) [ Moisture (%)
A&B SdySIt/SitySd/Bdrek 129.4 8.3
AA & BB SdySI/SitySd/Bdrck 140.0 55
145.0 7
140.0 4
135.0 §
WLt P
125.0 4 //M
= N
5 120.0 \
a
2z
% 115.0
5 [
(=]
& 1100
105.0
100.0 4 N—
950 4
%0.0 4
85.0 [ r e r L n 3 L r r " n
0.0 5.0 10.0 15.0 200 250 30.0 35.0

Moisture Content (%)
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Consolidation Pressure Curve

Consolidation (%)

COPYRIGHT 2006

PLATE: HC-1
J.0.: GT-3212
DATE: 1/26/2009

Sample Sample
Identification Description
T2@-40 SndySltw/TrcCrsSd
Wi=4.9% Wf=15.3% Ws=106.2 pcf
Normal Stress (PSF)
1 10 100 1000 10000
0.00000 = m.k [
NG
5.00000
\
10.00000 - \
| { ]
15.00000 i
- —
20.00000 L
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PLATE: HC-2
J.0.: GT-312
DATE: 1/26/2009

Consolidation Pressure Curve

Sample Sample
identification Description
T-3@ 4.0 SltySdSdySitBdrckCnglimrt
Wi=3.6% Wf=14.0% Ws=107.3 pcf |

Normal Stress (PSF)

1 10 100 1000 10000
0.00000 ? T — —
"'"’i‘"n-..,,‘ i
5.00000 +— I
=
c
]
§ 10.00000
©
7}
=
o
Q
15.00000

. 20.00C00
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Consolidation Pressure Curve

Consolidation (%)

1
0.00000 e

Sample Sample
Identification Description
T-3@-6.0 SandySilt/SiltySand
Wi=3.7% Wf=14.9% Ws=110.8 pcf

10

Normal Stress (PSF)

COPYRIGHT 2006

PLATE: HC-3
J.0.: GT-3212
DATE: 1/30/2009

10000

5.00000

10.00000

15.00000
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Consolidation (%)
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PLATE: HC4
J.0.: GT-3212
DATE: 2/2/2009
Consolidation Pressure Curve
Sample Sample
Identification Description
-3@-80 SandySilt/SiltySand
Wi=4.3% Wf=15.3% Ws=112.4 pcf
Normal Stress (PSF)
1 10 100 1000 10000
0.00000 % o
asi
5.00000 \
10.00000
15.00000 i
i R
.
20.00000 1 -




Consolidation Pressure Curve

Consolidation (%)

1
0.00000 %
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Sample Sample
Identification Description
T-4 @-4.0' BandtSilt/SiltySandw/CrsSd

Wi=5.8% Wf=16.8%

Ws=106.0 pcf |

Normal Stress (PSF)

10

100

COPYRIGHT 2006

PLATE: HC-5
J.0.: GT-3212
DATE: 1/30/2009

10000
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REMOLD TO 90%

DIRECT SHEAR
4 N
3000 !
2500 § |
i 2000 ‘
w |
2 |
3 |
£ 1500 !
e |
g 1000 /j
500 /&
] AN P
0 500 1000 1500 2000 2500 3000
Normal Stress (PSF)
\ J
r
DEFORMATION IN INCHES
3000.00 - )
] | :
2 .
w t |
: -
® T 1500.00 ; :
&~ - 3 1
] i , g i
» & ‘ -0 l
| ]
0.00 + : - : r - : } !
0.000 0.016 0.048 0.080 0.112 0.144 0.208 0.240 0.272 0.304
[—&— .5 kst —@—1ksf —0—1.5 ksf|
DATE 112712009 WI % 4.9%
PROJECT # GT-3212 WF % 15.5%
BORING/TRENCH T-2 WS pcf 106.2
SAMPLE 2 COHESION STRENGTH psf 56.2
DEPTH 4.0° FRICTION ANGLE DEGREE phi 35.3
SOIL DESCRIPTION  SandySiltw/TraceCoarseSand DEGREE OF SATURATION 73.70%
ULTIMATE SHEAR STRENGTH X NORMAL SHEAR STRENGTH
UNDISTURBED X DISTURBED
SATURATED X DRY
RUN RERUN X
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DIRECT SHEAR

3000

PLATE: S-2
J.0.: GT-3212
DATE: 1/27/2009

2500 +—
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Shear Stress (PSF)
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[—&— 5 ksf —@— 1ksf —0—1.5 ksf |

DATE 1/27/2009 Wi % 3.7%
PROJECT # GT-3212 WF % 15.0%
BORING/TRENCH T3 WS pcf 110.8
SAMPLE 3 COHESION STRENGTH psf 37.2
DEPTH 6.0’ FRICTION ANGLE DEGREE phi 5.2
SOIL DESCRIPTION  SandySilt/SiltySand DEGREE OF SATURATION 80.70%
ULTIMATE SHEAR STRENGTH X NORMAL SHEAR STRENGTH
UNDISTURBED X DISTURBED
SATURATED X DRY
RUN RERUN X

REMOLD TO 90%
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DIRECT SHEAR
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DATE 1/27/2009 Wi % 3%
PROJECT # GT-3212 WF % 16.6%
BORING/TRENCH T-3 WS pcf 112.4
SAMPLE 4 COHESION STRENGTH psf 38.1
DEPTH 8.0" FRICTION ANGLE DEGREE phi 0.6
SOIL DESCRIPTION  SandySilt/SiltySand DEGREE OF SATURATION 93.40%
ULTIMATE SHEAR STRENGTH X NORMAL SHEAR STRENGTH
UNDISTURBED X DISTURBED
SATURATED X DRY
RUN RERUN X
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DIRECT SHEAR
( N PLATE: S4
3000 : : . ‘  J.0.: GT-3212
' | ; . DATE: 2/2/2009
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DATE 2/2/2009 WI % 8.3%
PROJECT # GT-3212 WF % 15.2%
BORING/TRENCH T-1&T-2 WS pcf 116.5
SAMPLE A&B COHESION STRENGTH psf 0.5
DEPTH 4.0' & 5.0' FRICTION ANGLE DEGREE phi 37.6
SOIL DESCRIPTION FracturedBedrockSandySiltySand DEGREE OF SATURATION 96.00%
ULTIMATE SHEAR STRENGTH X NORMAL SHEAR STRENGTH
UNDISTURBED DISTURBED X
SATURATED X DRY
RUN X RERUN
REMOLD TO 90% X
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FIGURE 1
Concrete Exposed To Sulfate-Containing Solution

Requirements For

Negligible 0.00 - 0.10 0—999 I -
Moderate 0.10-0.20 1,000 — 1,999 I, P, IS 0.50 ,000
Severe 0.20-2.00 2,000 — 20,000 A\ 0.45 4,500
Very Severe Over 2.0 Over 20,000 V Plus Pozzolan* 0.40 4,500

Note: A lower water/cement ratio or higher strength may be required for water-tightness for protection against

corrosion of embedded items or freezing and thawing.

* Pozzolan has been determined by test or service record to improve sulfate resistance when used in concrete
containing Type V cement.

FIGURE I
Effect Of Commonly Used Chemicals On Concrete (Durability)

Hydrochloric, Acetic,
Rapid Hydrofluoric, Formic, Aluminum Chloride
Nitric, Sulfuric Lactic :
Sodium Ammonium Nitrate,
Moderate Phosphoric Tanic Hydroxide Ammonium Sulfate, Bromine (gas),
>20% Sodium Sulfate, Sulfate Liquor
Magnesium Sulfate
Sodium Ammonium Chloride, Chlorine (gas),
Slow Carbonic Hydroxide Magnesium, Seawater,
: 10 —20% Sodium Cyanide Soft Water
il ek : Sodium
; Hydroxide Calcium Chloride,
Negligible Oxalic, < 10% Sodium Sodium Chloride, Ammonia (liquid)
; | Tartaric Hydrochloride Zinc Nitrate,
e b L Ammonium Sodium Chromate
R R Syt Hydroxide

Note: Avoid siliceous aggregates because they are attacked by strong solutions of sodium hydroxide.
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GENERAL EARTHWORK AND GRADING SPECIFICATIONS

General

These specifications and the Grading details attached to the Grading Plans, if required, represent
AZ Geo Technics, Inc.s’ minimum requirements for Grading and other associated operations on
construction projects. These specifications and recommendations of the regulatory agencies should be
considered a portion of the project specifications.

Clients’ contractor (prior to Site Grading) should arrange to meet at the Site along with Client, the
design engineer and/or architect, the soils engineer (Consultant), and representatives of the governing
authorities. All parties should be given at least forty-eight (48) hours notice.

It is Clients’ contractor’s responsibility to prepare the ground surface to receive the fills, spread,
mix, and compact the fill in accordance with the job specifications. Clients’ contractor should also
have suitable and sufficient equipment in operation to handle the amount of fill being placed.

PREPARATION OF AREA TO BE FILLED

Clearing And Grubbing
All structures marked for removal; timber, logs, trees, brush, and other rubbish shall be removed,

piled, and burned or otherwise disposed of off-Site. This is to leave the areas that have been disturbed
with a neat appearance and free from unsightly debris.

A thorough search shall be made of the Site for all existing structures to be removed and for
possible underground storage tanks and/or septic tanks as well as cesspools. Concrete irrigation lines
shall be crushed in place and all metal underground lines shall be removed from the Site.

All trees to be removed from the Site shall be pulled in such a manner so as to remove as much of
the root system as possible. Any existing brush, topsoil, loose fill, and porous soils shall be excavated to
competent native materials.

Prior to placement of any fill soils, the exposed surface shall be scarified, cleansed of debris, and
re-compacted to ninety percent (90%) of the laboratory standard under the direction of the soils engineer
(Consultant). This is to be done in accordance with the following guidelines for placing, spreading, and

compacting fill materials.
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During the course of grading operations rocks or similar irreducible materials greater than twelve

(12) inches may be generated. These rocks should not be placed within the compacted fill unless placed
as recommended by the soils engineer (Consultant).

Rocks that are greater than twelve (12) inches but less than three (3) feet that are generated during
Grading, may be placed within an approved compacted fill provided that it is in accordance with the
recommendations in the Grading details on the Grading plans, if any. Rocks greater than three (3) feet
should be broken down or disposed of off-Site. Rocks up to three (3) feet should be placed ten (10) feet
below the finished grade and should not be closer than fifteen (15) feet from any slope face. Where
practical oversized material should not be placed below areas where structures or deep utilities are
proposed.

Oversized material should be placed in windrows on a clean over-excavated/unyielding compacted
fill or firm natural ground. Select native or imported granular soils (SE = 30 or beiter) should be placed
or thoroughly flooded over as well as around all windrowed rock (such that no voids remain). Windrows
of oversized material should be staggered so that successive strata of oversized material are not in the

same vertical plane.

COMPACTION

After each layer has been placed, mixed, and spread evenly is shall be thoroughly compacted to no
less than ninety percent (90%) of the maximum density in accordance with ASTM D - 1557. Compaction
shall be by sheepsfoot rollers, multiple-wheel pneumatic tire rollers, or other types of rollers. Rollers
shall be of such design that they will be able to compact the fill to the specified density. Rolling shall be
accomplished while the fill material is at the specified moisture content. Rolling of each layer shall be
continuous over its entire area. The roller shall make sufficient trips to ensure that the desired density has
been attained.

Fill slopes shall be compacted by means of sheepsfoot rollers or other suitable equipment.
Compacting operations shall be continued until the slopes are stable, but not too dense for planting; and
that there is no appreciable amount of loose soil on the slopes. Compacting of the slopes may be done
progressively in increments of two (2) to four (4) feet in fill height or after the fill is brought to its total
height.
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Field density tests of each compacted layer of fill shall be made by the soils engineer (Consultant).

Density tests may be made at intervals not exceeding two (2) feet of fill height provided that at least every
one thousand (1,000) cubic yards of fill are tested. Where sheepsfoot rollers are used, the soils may be
disturbed to a depth of several inches. Density test shall be taken in the compacted material below the
disturbed surface.

When these tests indicate that the density of a layer or portion is below the required density, that
layer or portion shall be reworked until the required density has been attained.

The fill operations shall be continued in six (6) inch compacted layers (as specified above) until
the fill has been brought to the finished slopes and grades as shown on the approved Grading plans, if
applicable.

SITE PROTECTION

Precautions should be taken to protect the Site from flooding, ponding, or inundation by improper
surface dramage. Temporary provisions should be made during the rainy season to direct surface
drainage away from the Site. Plastic sheeting should be kept on bhand to prevent unprotected slopes from
becoming saturated.

Where necessary, Clients’ contractor should install check dams, de-silting basins, sandbags, and
other devices to control erosion.

Following periods of rainfall, Clients’ contractor should arrange a walk-through with the soils
engineer (Consultant) to visually assess rain related damage. At the request of the soils engineer
(Consultant), Clients’ contractor shall make all excavations as necessary to evaluate the extent of rain
related damage. Rain related damage might include erosion, silting, saturation, swelling, structural
distress, or any other adverse condition observed by the soils engineer (Consultant). Soils adversely
affected should be over-excavated and replaced with compacted fill as directed by the soils engineer

(Consultant).
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SLOPES

Compacted fill or backrolled slopes should be limited to a slope ratio of no steeper than two to one

(2:1). All compacted fill slopes shall be overbuilt and cut back to grade, exposing the firm compacted fill

liner core.
The actual amount of overbuilding shall be increased until the desired compacted slope surface

condition is achieved. Care should be taken by Clients’ contractor to provide thorough mechanical

compaction to the outer edges of the overbuilt slope surface.

¥f excavations for cut slopes expose loose, cohesion less, significantly fractured or otherwise
unsuitable material; over-excavation, and replacement with a compacted stabilization fill should be done.
Stabilization fill construction should conform to the requirements of the Grading details outlined on the
Grading plans, if applicable. For cut slopes made in the direction of the prevailing drainage, a non-
erodible diversion swale (brow ditch) should be provided at the top-of-cut.

SLOPE MAINTENANCE

In order to enhance surficial slope stability, slope planting should consist of de-rooted vegetation
requiring little water. Plants native to Southern California and plants that are relative to native plants are
generally desirable. Plants native to other semi-arid and arid areas may also be appropriate. A qualified

Landscape Architect should be contracted for specific recommendations.
DRAINAGE
Canyon sub-drain systems should be installed in accordance with the Grading details on the

Grading plans, if applicable. Typical sub-drains for compacted fill buttresses, slope stabilizations, or side

hill masses should also be installed in accordance with grading details on the Grading plans, if applicable.
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All roof, pad, and slope drainage should be directed away from slope area structures to approved

disposal areas via gutters, down spouts, or swales. For pad areas created above cut natural slopes, a
positive drainage should be established away from the top-of-slopes. This may be accomplished by using
a berm and/or appropriate pad gradient. A recommended overall gradient away from the top-of-slope
should be two percent (2%) or greater. For drainage immediately away from structures, a minimum five
percent (5%) gradient should be maintained.

Pad drainage may be reduced to one percent (1%) for projects where no slopes exist, either natural

or manmade.

TRENCH BACKFILLS

Utility trench backfill can be best placed by mechanical compaction. Unless otherwise specified,
compaction shall be a minimum of ninety percent (90%) of the laboratory maximum density. As an
alternative, where specifically approved by the soils engineer (Consultant) clean sand (sand equivalent
thirty (30)) may be thoroughly jetted in place. Jetting should only be considered to apply to trenches no
greater than two (2) feet in width and four (4) feet in depth. Following jetting operations, trench backfill
should be thoroughly compacted by mechanical means.



