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15821 Ventura Blvd. Ste. 460
Encino, CA 91436

Subject: Geotechnical Investigation Report Update for the Proposed Residential
Development (TTM 20341) in the Vicinity of Cloverlawn Street and Mesa Street
Victorville, San Bernardino County, California

Dear Mr. Pinero:

Presented herewith is the report of our Geotechnical Investigation Report for the subject project.
Our work was performed in accordance with the scope of work outlined in our original proposal
dated July 22, 2020.

This report presents the results of our field investigation, laboratory testing and our engineering
judgment, opinions, conclusions and recommendations pertaining to the proposed
development.

It has been a pleasure to be of service to you on this project. Should you have any questions
regarding the contents of this report, or should you require additional information, please
contact the undersigned at (661) 273-9078.

Respectfully submitted,

BRUIN GEOTECHNICAL SERVICES, INC.

Jrjf_ L

Ryan D. Duke, P.E. /@'
RDD/mes
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GEOTECHNICAL INVESTIGATION REPORT UPDATE
PROPOSED RESIDENTIAL DEVELOPMENT
TRACT 15297
VICINITY OF EUCALYPTUS STREET AND CLOVERLAWN STREET
CITY OF VICTORVILLE, SAN BERNARDINO COUNTY, CALIFORNIA

1.0 INTRODUCTION

This report provides a geotechnical report update for Tentative Tract Map (TTM) 20341, for the
proposed residential development based on the discussions, Tract map and the following
reports:

Tentative Tract Map No. 20341 for Tract 15297 Eucalyptus Street & Cloverlawn
Street prepared by David Evans and Associates, Inc., dated February 2020

Second Party Report Review and Limited Supplemental Geotechnical
Investigation, Proposed Residential Development, Tentative Tract 15297,
Victorville, California prepared by Albus-Keefe & Associates, Inc., dated May 25,
2005, J.N. 1429.00

Preliminary Geotechnical Investigation, Tracts 15294, 15295, and 15297,
Victorville, California prepared by LOR Geotechnical Group, Inc., dated February
24,2004, Project No. 31843.1

The subject site is located vicinity of Eucalyptus Street and Cloverlawn Street in the City of
Victorville, San Bernardino County, California. Refer to Figure 1 for the Vicinity Map.

Based on our review of the Tentative Tract Map received from the client, the subject
subdivision consists of 300 lots on approximately 76.65 acres. The lots consist of approximately
7,000 to 19,000 sf. each.

The general topography in the area is relatively flat with a general slope to the north.

The purpose of this report is to verify the soil foundation design parameters provided in the
referenced report remain valid for the proposed construction. The tasks included report review
and site observations for the proposed development. The tasks included report review, site
observation, soil sampling and laboratory testing for the proposed development.

The scope of the authorized investigation included the following tasks:

BRUIN GEOTECHNICAL SERVICES, INC.
44732 Yucca Avenue Lancaster, California 93534
Tel (661) 273-9078 www.bruingsi.net
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e Document review

e Performing a site reconnaissance, trenching for bulk soil sampling
e Laboratory testing program of selected samples

e Performing engineering analyses of the data

e Preparing this Geotechnical Investigation Report Update

This study also includes a review of published and unpublished literature and geotechnical
maps with respect to active and potentially active faults located in proximity to the site which
may have impact on the seismic design of the proposed structures.

2.0 DOCUMENT REVIEW

Bruin GSl received and reviewed a copy of the referenced report prepared by LOR Geotechnical
Group, Inc., and Albus-Keefe & Associates, Inc. The reports included the subject Tracts 15294,
15295, and 15297; which included backhoe exploratory trenching and exploratory drilling,
respectively. A map of the exploratory trench locations as well as logs were included in the
referenced reports.

LOR Geotechnical Group, Inc. and Albus-Keefe & Associates, Inc. obtained additional bulk and
“undisturbed” ring samples and performed laboratory testing. Laboratory test results were
included in the reports. Soil types indicated on the excavation logs indicated silty sand (SM) and
poorly graded sands (SP) with occasional clayey sands (ML). Chemical analysis indicated
negligible corrosivity to ferrous metals and concrete.

Geologic setting, groundwater, subsidence, flooding, and liquefaction were discussed in both
referenced reports, with none of these aforementioned items having significant deign
constraints for the subject site. Seismic design criteria were also included, however outdated.
Current seismic design is provided in this report.

The reports both logged colluvium (silty sand) older alluvium (silty sand) material that is subject
to compressibility, hydro-consolidation, and very low to low expansion potential. Re-
compaction of the upper 3 to 5 feet of soil was recommended. Grading and structure support
recommendations in the reports included over-excavation and re-compaction of the upper soil
and provided foundation design criteria.

3.0 PROPOSED GRADING AND CONSTRUCTION

Based on our review of the TTM and discussions, Bruin GSI understands that the proposed
structures will be single-story or two-story residences with attached garages. We anticipate
wood-framed construction with conventional concrete continuous/ isolated foundations and

BRUIN GEOTECHNICAL SERVICES INC.
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slab-on-grade floors. No basements are planned. We anticipate maximum structural loads of
2,000 pounds per lineal foot and 50 kips for isolated foundations.

Exterior improvements are anticipated to include concrete flatwork (driveways and walkways),
and landscaping. It is anticipated that the drainage will consist of sloped surfaces to drainage
swales to an approved area. The proposed structures will be connected to existing utilities lines
from the street and a public water meter and sewer system.

Due to the relatively flat site topography, it appears that the proposed earthwork will be
minimal, consisting of conventional cut and fill methods will be used to grade the site, with
maximum slope heights of five feet.

4.0 SITE RECONNAISSANCE, FIELD TESTING AND SOIL SAMPLING

At the time of our site reconnaissance the site conditions were consistent with the description
in the referenced reports. No grading or construction was observed. Subsequent to review of
the report, on November 2, 2020, a site visit was performed by our representative. The subject
vacant lots contained minor native vegetation, with sparse annual grass, weeds and scattered
low brush.

Bulk soil samples were obtained with hand-sampling equipment and returned to the laboratory
for testing and analysis.

5.0 LABORATORY TESTING

Subsequent to the field investigation, the soil sample was returned to the laboratory for
analysis.

The samples were classified in accordance with the Unified Soils Classification System and a
testing program was established. The samples were tested to determine the following:

The following tests were performed:

e |dentification of soils ASTM D 2488
e Expansion Index ASTM D 4829
e Maximum density — Optimum moisture ASTM D 1557
e Material Finer than the No. 200 Sieve ASTM D 1140

e Chemical analyses, including pH, soluble sulfates and soluble chlorides

Test results are presented in Appendix A.

BRUIN GEOTECHNICAL SERVICES INC.
44732 Yucca Avenue Lancaster, California 93534
Tel (661) 273-9078 www.bruingsi.net
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6.0 REGIONAL GEOLOGY AND SEISMIC HAZARDS

The project site is located in a seismically active area typical of Southern California and likely to
be subjected to a strong ground shaking due to earthquakes on nearby faults.

The San Andreas Fault zone is the largest active fault rift zone, which is several miles wide, and
passes through the Antelope Valley, south of the subject site, extending from the Gulf of
Mexico through the western portion of the State of California to a point at Cape Mendocino in
northern California. The San Andreas Fault is predicted to have an event every 100-200 years
based on geologic records. The San Andreas Fault has had two major eruptions in the last 150
years: 1) in the Southern California area in 1857, and 2) in San Francisco in 1906. In each
event, approximately 320 kilometers of surface rupture has taken place, as well as a horizontal
displacement of approximately 9 meters. Additional faulting has occurred adjacent to the San
Andreas Fault causing numerous events of various magnitudes throughout the length of the San
Andreas Fault.

The project site is located in an area in which active seismic occurrences are recorded on a
yearly basis. Seismic studies conducted show a major break along the San Andreas Fault could
be responsible for an event of approximately 8.4 on the Richter scale. A seismic event of this
magnitude could cause bedrock accelerations as large as 0.5g. Events of this magnitude are
anticipated to occur approximately every 150 years. The last occurrence of this magnitude was
in 1857.

No known active faults have been mapped across the subject site. The potential hazards due to
active fault ground rupture are considered minimal. According to current publications by the
State of California, the project site is not located within the Alquist-Priolo special studies zone.

6.1 IBC Design Parameters

The following coefficients have been estimated in accordance with the requirements of
the 2019 CBC, utilizing the Structural Engineers Association of California and California’s
Office of Statewide Health Planning and Development Seismic Design Maps Application:

https://seismicmaps.org/

The following seismic parameters are provided, based on the approximate latitude and
longitude at the southwest corner of the subject site:

Latitude 34.45373767°
Longitude -117.40723418°

BRUIN GEOTECHNICAL SERVICES INC.
44732 Yucca Avenue Lancaster, California 93534
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Spectral Response Acceleration, Short Period) - Ss 1.450g 0.2(sec)
Spectral Response Acceleration at 1 sec. - S1 0.563g 1.0(sec)
Mapped Spectral Response, Short period - Sps 1.160g 0.2(sec)
Mapped Spectral Response at 1 sec. - Sp1 * 1.0(sec)
Site Coefficient — Fa 1.2

Site Coefficient — Fy *

Site Modified Spectral Response Acceleration, Short period -Swms 1.740g

Site Modified Spectral Response Acceleration, Short period -Sw1
Site Classification (2019 CBC, further defined in ASCE7-16 Chapter 20) =D

* The actual method of seismic design should be determined by the Structural Engineer in
accordance with Section 11.4.8 Site-Specific Ground Motion Procedures of the ASCE 7-16. Refer
to Appendix B for the Design Maps Summary Report provided by the Structural Engineers
Association of California and California’s Office of Statewide Health Planning and Development
website.

The actual method of seismic design should be determined by the Structural Engineer.
6.2 Liquefaction Potential

Liguefaction is a seismic phenomenon in which loose, saturated, granular (non-
cohesive) soils react as a fluid when subject to high-intensity ground shaking. Research
and historical data indicate loose granular soils with a specific range of grain size
distribution, saturated by a relatively shallow groundwater table are most susceptible to
liguefaction.

The effects of liquefaction on level ground include settlement, sand boils and bearing
capacity failures below structures.

In view of the relatively dense silty sand encountered in the trenches, relative densities,
and depth to static groundwater, it is Bruin GSI’s opinion that the potential for on-site
liquefaction or seismically induced dynamic settlement should be negligible.

6.2.1 Other Liquefaction Associated Hazards

Potential hazards associated with liquefaction include lateral spreading and slow
slides, foundation bearing failure, and ground surface settlement. Considering

BRUIN GEOTECHNICAL SERVICES INC.
44732 Yucca Avenue Lancaster, California 93534
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the upper 50 feet of the native soils are not likely to liquefy, these hazards are
not considered to be design factors for this project.

6.3 Other Secondary Seismic Hazards

Seismic hazards relative to earthquakes include landslides, ground lurching, tsunamis,
seiches and seismic-induced settlement. As site topography is relatively flat, hazards
from landslides are considered negligible. Ground lurching is generally associated with
fault rupture and liquefaction. As these hazards are considered unlikely, it is Bruin GSI’s
opinion that the potential for ground lurching is low. Tsunami hazards are considered
nonexistent due to the site location.

6.4 Soil Settlement

Differential soil settlement occurs when supporting soils are not uniform in density or
classification and seismic shaking causes one type of soil to settle more than the other.
When unaccounted for in design, such settlement can result in damage to structures,
pavement and subsurface utilities. Soils with potential for hydro-consolidation can also
cause differential settlement under loading conditions and the induction of moisture.

Re-compaction of the upper site soils is intended to remedy most potentials of
settlement due to structures supported on native soils with non-uniform densities, soil
classifications and hydro-consolidation.

Settlement of structures founded on compacted fill will be relatively small, less than 1”.
Differential settlement is anticipated to be on the order of 50 percent of the total
settlement in a thirty-foot span. Most settlement should take place during construction.

6.5 Erosion

The subject site drainage occurs by minor sheet flow and erosion could occur.
Appropriate analysis, grading and drainage design and site maintenance should
minimize the sheet flow erosion potential.

7.0 111 STATEMENT

Subsequent to compliance with the recommendations provided in this report and based on the
site reconnaissance, report review, and laboratory analysis, it is our opinion the proposed
structures will be safe from hazards associated with faulting, landslides, slippage, and
settlement. The proposed development will not adversely impact the existing geologic stability
of adjacent sites.

BRUIN GEOTECHNICAL SERVICES INC.
44732 Yucca Avenue Lancaster, California 93534
Tel (661) 273-9078 www.bruingsi.net
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8.0 EFFECT OF PROPOSED GRADING ON ADJACENT PROPERTIES

It is our opinion that the proposed grading and construction will not adversely affect the
stability of adjoining properties provided that grading and construction are performed in
compliance with the recommendations presented herein.

9.0 GEOTECHNICAL RECOMMENDATIONS

Based upon the results of our site reconnaissance, report and plan review, Bruin GSI concurs
with the conclusions and recommendations proved within the referenced reports. The
proposed development is considered feasible from a geotechnical standpoint provided the
recommendations referenced herein are incorporated into the design and construction. If
changes in the design of the structure are made or variations of changed conditions are
encountered during construction, Bruin GSI should be contacted to evaluate their effects on
these recommendations. The following geotechnical engineering recommendations for the
proposed development are based on observations from the field investigation program and the
referenced reports and plans.

The local Department of Building and Safety should be contacted prior to start of construction
to assure the project is properly permitted and inspected during construction.

Field observations and testing during construction operations should be provided by Bruin GSI
so a decision can be formed regarding the adequacy of the site preparation, the acceptability of
fill materials, and the extent to which the earthwork construction and the degree of
compaction comply with the project geotechnical specifications. Any work related to grading
performed without the full knowledge of, and under the supervision of the Geotechnical
Consultant, may render the recommendations of this report invalid.

Any work related to grading performed without the full knowledge of, and under the
supervision of the Geotechnical Consultant, may render the recommendations of this report
invalid.

9.1 Earthwork

Prior to any grading, the site should be cleared and grubbed of all vegetation. All
pavements, vegetation, trash, debris and abandoned underground utilities shall be
removed from the area to be graded and should not be incorporated into engineered
fill.

Any depressions resulting from removals during grubbing process (trees etc.) shall be
observed by the Geotechnical Consultant. Depressions requiring backfill within

BRUIN GEOTECHNICAL SERVICES INC.
44732 Yucca Avenue Lancaster, California 93534
Tel (661) 273-9078 www.bruingsi.net
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structural areas will require placement of engineered fill, observed and tested by the
Geotechnical Consultant.

It is our professional opinion that the grading of the site can be performed with
conventional earth-moving equipment.

9.2 Remedial Grading for Proposed Building Pads

To provide a more uniform bearing soil for the proposed structure foundations and slab-
on-grade, subsequent to clearing and grubbing of the area to graded, the existing native
soils shall be excavated to a depth of thirty-six (36) inches below existing grade or finish
grade, whichever is lower. The excavation shall extend a minimum of five (5) feet
beyond the limits of the proposed foundations, where obtainable. Observation and
approval of the over-excavation by the Geotechnical Consultant is required prior to any
fill placement.

The Geotechnical Consultant shall inspect the resulting surfaces prior to scarification
and fill placement. A minimum of twenty-four (24) inches of compacted fill is required
beneath the proposed foundations.

Subsequent to approval of the resulting surface by the Geotechnical Consultant, the
resulting soil surface shall be scarified (ripped) an additional twelve (12) inches, properly
moisture conditioned or aerated to near optimum moisture content, and mechanically
compacted with heavy compaction equipment to 90% relative compaction as
determined by ASTM D 1557 test method. Compaction shall be verified by testing.

9.3 Remedial Grading for Driveways

Subsequent to clearing and grubbing the area to be graded, the existing native soils shall
be scarified (ripped) twelve (12) inches. The scarification shall extend a minimum of
three (3) feet beyond the limits of the proposed pavement, where obtainable. The
Geotechnical Consultant shall inspect the resulting surfaces prior to fill placement.

Subsequent to approval of the resulting surface by the Geotechnical Consultant, the
resulting soil surface shall be properly moisture conditioned or aerated to near optimum
moisture content, and mechanically compacted with heavy compaction equipment to
95% relative compaction as determined by ASTM D 1557 test method. Compaction
shall be verified by testing.

BRUIN GEOTECHNICAL SERVICES INC.
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9.4 Remedial Grading and Exterior Non-Traffic Bearing Concrete Flatwork
(Sidewalks, Patios, Walkways, etc.)

Subsequent to clearing and grubbing the area to be graded, the existing native soils shall
be scarified (ripped) twelve (12) inches. The excavation shall extend a minimum of two
(2) feet beyond the limits of the proposed flatwork, were obtainable. The Geotechnical
Consultant shall inspect the resulting surfaces prior to fill placement.

Subsequent to approval of the resulting surface by the Geotechnical Consultant, the
resulting soil surface shall be properly moisture conditioned or aerated to near optimum
moisture content, and mechanically compacted with mechanical compaction equipment
to 90% relative compaction as determined by ASTM D 1557 test method. Compaction
shall be verified by testing.

9.5 Fill Placement and Compaction Requirements

The excavated native soils may be used as engineered fill to backfill the excavation.
Materials for engineered fill should be free of organic material, debris, and other
deleterious substances, and should not contain rocks greater than 8 inches in maximum
dimension.

All native soil shall be moisture conditioned or air dried as necessary to achieve near
optimum moisture condition, placed in lifts (eight to ten inches, measured loose) and
then compacted in place by mechanical compaction equipment to a minimum relative
compaction of 90 percent as determined in accordance with Test Method ASTM D 1557.

All import soil fill should be placed in 8-inch-thick maximum lifts measured loose,
moisture conditioned or air dried as necessary to near optimum moisture condition, and
then compacted in place to a minimum relative compaction of 90 percent as
determined in accordance with Test Method ASTM D 1557.

A representative of the project consultant should be present on-site during grading
operations to verify proper placement and compaction of all fill, as well as to verify
compliance with the other geotechnical recommendations presented herein.

9.6 Native Soil Shrinkage

A shrinkage factor of the upper site soils is estimated at twelve to seventeen (12-17)
percent. This estimate is based on the limited data collected from the subsurface
exploration and laboratory test data with an average degree of compaction of 92
percent and may vary depending on contractor methods.

BRUIN GEOTECHNICAL SERVICES INC.
44732 Yucca Avenue Lancaster, California 93534
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During compaction, an additional one-quarter of an inch (1/4”) subsidence of the
underlying soil is estimated. Losses from site clearing and grubbing operations mat
effect quantity calculations and should be taken into account. Actual shrinkage of the
soil may vary.

We recommend monitoring the rough grading excavations by survey with comparison to
grading contractor earthwork yardage estimates to determine a closer estimate of
actual shrinkage so adjustments (if necessary) may be made during grading.

9.7 Fill Slope Construction and Stability

Provided all material is properly compacted as recommended, fill slopes may be
constructed at a 2:1 (horizontal to vertical) gradient or flatter. Permanent cut slopes
may be constructed at 2:1 or flatter. Fill slopes constructed as recommended at a slope
ratio not exceeding 2:1 (horizontal: vertical), are expected to be both grossly and
surficially stable and are expected to remain so under normal conditions.

Proper drainage should be planned so water is not allowed to flow over the tops of
slopes. The slopes should be planted as soon as possible to minimize erosion and
maintenance.

If slopes are planned steeper than 2:1, the Geotechnical Consultant shall be notified for
slope stability determinations.

9.8 Imported Soils

If imported soils are required to complete the planned grading, these soils shall be free
of organic matter and deleterious substances, meeting the following criteria:

e 100% passing a 2-inch sieve

e 60% to 100% passing the #4 sieve

e no more than 20% passing a #200 sieve

e expansion index less than 20

e liquid limit less than 35

e plasticity index less than 12

e R-value greater than 40

e Low corrosion potential
o Soluble Sulfates less than 1,500 ppm
o Soluble Chlorides less than 150 ppm
o Minimum Resistivity greater than 8,000 ohm-cm

BRUIN GEOTECHNICAL SERVICES INC.
44732 Yucca Avenue Lancaster, California 93534
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10.0

Prospective import soils should be observed, tested and pre-approved by this firm prior
to importing the soils to the site. Final approval of the import soil will be given once the
material is on site either in place or adequate quantities to finish the grading.

9.9 GRADING OBSERVATIONS AND TESTING

The grading of the site shall be observed and tested by the Geotechnical Consultant to
verify compliance with the recommendations. Any grading performed without full
knowledge of the Geotechnical Consultant may render the recommendations of this
report invalid.

POST-GRADING AND DESIGN CONSIDERATIONS
10.1 Pad Drainage

A surface drainage system consisting of a combination of sloped concrete flatwork,
swales and sheet flow gradients in landscape areas, and roof gutters and downspouts
should be designed for the site. The roof gutters and downspouts should also be tied
directly into the proposed area drain system. Drainage from structures should be
designed at minimum 5% gradient to approved areas. The purpose of this drainage
system will be to reduce water infiltration into the subgrade soils and to direct surface
waters away from building foundations, walls and slope areas.

Concrete flatwork surfaces and paved sloped surfaces should be inclined at a minimum
gradient of 2 percent away from the building foundations and similar structures. A
minimum 12-inch-high berm should be maintained along the top of the descending
slope to prevent any water from flowing over the slope.

The owner is advised that all irrigation and drainage devices should be properly
maintained throughout the lifetime of the development.

10.2 Foundation Design Recommendations
The proposed structure shall be constructed on conventional concrete foundations.
Provided the recommendations in this report are incorporated into site development,

foundations for load bearing walls and interior columns constructed on compacted
certified fill may be designed as follows:

BRUIN GEOTECHNICAL SERVICES INC.
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10.2.1 Allowable Bearing Capacity

Continuous Foundations Design Values: An allowable “net” bearing capacity of
1,800 psf. can be utilized for dead and sustained live loads. This value includes a
minimum safety factor of three, and may be increased by 1/3 for total loads,
including seismic forces.

Continuous foundations for single-story and two-story structures should be
embedded a minimum of 12 inches and 18 inches, respectively, below the lowest
adjacent soil grade, and be a minimum of 12 inches in width. Reinforcement
shall consist of a minimum of four #4 bars, two top and two bottoms. Actual
depth, width, and reinforcement requirements for continuous foundations will
be dependent on the Expansion Index of the bearing soils, applicable sections of
the governing building code and requirements of the structural engineer.

The allowable bearing capacity for continuous foundations may be increased by
150 psf. for each additional six inches of foundation depth and 150 psf. for each
additional one foot of foundation width. The allowable bearing capacity should
not exceed 2,200 psf. for continuous foundations to keep estimated settlements
within allowable limits.

Isolated Pad (Column or Pier) Foundations Design Values: An allowable “net”
bearing capacity of 2,100 psf. can be utilized for dead and sustained live loads.
This value includes a minimum safety factor of three, and may be increased by
1/3 for total loads, including seismic forces.

Isolated foundations should be a minimum of twenty-four (24) inches square and
embedded a minimum of twenty-four (24) inches below lowest adjacent soil
elevation. Actual depth, width, and reinforcement requirements for isolated
foundations will be dependent on the Expansion Index of the bearing soil,
applicable sections of the governing building code and requirements of the
structural engineer.

The allowable bearing capacity for continuous foundations may be increased by
150 psf. for each additional six inches of foundation depth and 150 psf. for each
additional one foot of foundation width. The allowable bearing capacity should
not exceed 2,500 psf. for isolated foundations to keep estimated settlements
within allowable limits.

BRUIN GEOTECHNICAL SERVICES INC.
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10.2.2 Lateral Load Resistance

Lateral load resistance for the spread footings will be developed by passive soil
pressure against sides of footings below grade and by friction acting at the base
of the concrete footings bearing on compacted fill. An allowable passive
pressure of 400 Z PSF, where Z = Depth (in feet) below finish grade. In passive
pressure calculations, the upper one foot of soil should be subtracted from the
depth, Z, unless confined by pavement or slab. An appropriate safety factor
should be used for design calculations.

Friction along the foundation base may provide resistance to lateral loading. The
coefficient of friction was estimated to be 0 .35 for site soils compacted to 90%
of the maximum dry density as determined by ASTM D 1557 test method and
may be used for dead load forces and includes a reduction factor of 1/3.

For design of building foundations, passive resistance may be combined with
frictional resistance provided that a one-third reduction in the coefficient of
friction is used.

10.2.3 Footing Reinforcement

Reinforcement for concrete footings should be designed by the structural
engineer based on the anticipated loading conditions and expansion index of the
supporting soil. Preliminary expansion index for the native soil is categorized as
“very low” as determined by ASTM D 4829. Footings should be reinforced with a
minimum of four No. 4 bars, two top and two bottom.

10.2.4 Footing Observations

All footing trenches should be observed by a representative of the project
geotechnical consultant to verify that they have been excavated into competent
soils prior to placement of forms, reinforcement or concrete. The excavations
should be trimmed neat, level and square. All loose, sloughed or moisture-
softened soils and/or any construction debris should be removed prior to placing
of concrete. Excavated soils derived from footing and/or utility trenches
should not be placed in building slab-on-grade areas or exterior concrete
flatwork areas unless the soils are compacted to at least 90 percent of
maximum dry density.

BRUIN GEOTECHNICAL SERVICES INC.
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10.2.5 Foundation Setbacks

Footings of structures (including retaining walls) located above a slope having a
total height of 10 feet or less should have a minimum setback of 5 feet,
measured from the outside edge of the footing bottom along a horizontal line to
the face of the slope. For footings above slopes having a total height greater
than 10 feet, the setback should be, at minimum, equal to one third of the total
height of the slope but need not exceed 40 feet. Refer to the IBC Table 1805.3.1

The project may include shallow retaining walls or walls below grade (i.e. loading
docks, light standards, flagpoles or similar structures supporting soil materials.

These walls are anticipated to be shallow (i.e., approximately 10 feet or less in
height). Design lateral earth pressures, backfill criteria, and drainage

recommendations for walls below grade are presented.

10.2.6 Lateral Earth Pressures

Driving Earth Pressure*  Resisting Earth Pressure*

Well-drained soil 33 400***
Well-drained soil (2:1 backfill) 48
At-rest (restrained wall) 52**

*equivalent fluid pressure (PSF) per foot of soil height

**For design purposes, a wall is considered restrained if it prevented from
movement greater than 0.002H (H= height of wall in feet) at the top of the wall.

***The upper one foot of soil should be subtracted from the depth, Z, unless
confined by pavement or slab. This is an ultimate value.

Note: The pressures recommended above are based on the assumption that the
backfill will be compacted to 90% of the maximum dry density. The use of select
may lower the recommended driving earth pressure. The revisiting pressure
provided is an ultimate value. An appropriate factor of safety is recommended.

Friction acting along the base of the foundation may provide resistance to lateral
loading. The coefficient of friction is estimated to be 0 .35 for native soils
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compacted to 90% of the maximum dry density, and may be used with dead
loads. This value may be increase by 1/3 for total loads, including seismic forces.
Frictional and passive resistance may be combined without reduction.

The above values are for retaining walls that have been supplied with a proper
sub-drain system. All walls should be designed to support any adjacent
structural surcharge loads imposed by other nearby walls, footings or vehicular
traffic within a distance approximately equal to the height of the wall.

Retaining walls over six feet in height may need to be designed for a seismic load
force that is applied to the static forces when the seismic shaking occurs. The
geotechnical consultant should be contacted for retaining walls over six feet in
height.

10.2.7 Wall Backfill

Backfill behind shallow retaining walls or walls below grade should consist of
non-expansive granular materials. Wall backfill should not contain organic
material, rubble, debris, and rocks or cemented fragments larger than 3 inches in
greatest dimension. In the case where no shoring was used, the granular backfill
should extend outward from the base of the wall to ground surface at a 1:1
(horizontal: vertical) slope. The geotechnical consultant should be allowed the
opportunity to sample and test and comment about the adequacy of the
proposed imported backfill material once adequate quantities to complete the
project are on site.

Backfill should be placed in lifts not exceeding 8 to 10 inches in thickness
measured loose, moisture conditioned to above optimum moisture content and
mechanically compacted with hand-operated equipment to minimum 90 percent
of the maximum dry density as determined by ASTM D 1557. Walls below grade
that are not free to deflect should be properly braced prior to placement and
compaction of backfill. Compaction should be verified by testing.

10.2.8 Drainage and Waterproofing

It is recommended that waterproofing be provided behind the retaining walls to
help reduce efflorescent formation.

Walls designed for drained earth pressures shall have adequate drainage
provided behind the walls. Sub-drains or weep holes at the base of the walls
shall be incorporated into design. Wall back-drains shall be designed by a
registered Civil Engineer.

BRUIN GEOTECHNICAL SERVICES INC.
44732 Yucca Avenue Lancaster, California 93534
Tel (661) 273-9078 www.bruingsi.net



Royal Investors Group, LLC J.N. 20-172
December 14, 2020 16

11.0 CORROSION AND CHEMICAL ATTACK

Soluble sulfate, pH, resistivity and chloride concentration test results are presented in Appendix
A. The Resistivity (CTM 643) test results on a bulk soil sample from the site indicated that on-
site soils are essentially non-corrosive when in contact with ferrous material (23,000 ohm-cm).

Based on the preliminary chemical analysis performed on a sample of the native soil indicate
that the surficial soils at the site have sulfate attack potential (0.0139% by weight) on concrete,
according to the ACI 318 Table 4.3.1. Type |l cement should be used in all concrete that may be
in contact with the on-site soils.

Based on the preliminary chemical analysis performed on a sample of the native soil,
foundation concrete shall consist of type Il cement with a minimum compressive strength of
2,500 psi as indicated in the ACI 318 Table 4.3.1. A higher compressive strength may be
required by the structural engineer. Additional soil chemical analysis during grading is
recommended. The minimum concrete compressive strength should be determined by the
structural engineer.

The chemical test results should be distributed to the project design team for their
interpretations pertaining to the corrosivity or reactivity of the construction materials (ferrous
metals, and piping). Chemical test results performed on a bulk soil sample obtained during the
field investigation are presented in Appendix A.

12.0 UTILITY TRENCH BACKFILL

Standard construction techniques should be sufficient for site utility trench excavations. Utility
trenches often settle even when backfill is placed under optimum conditions.

Trench backfill shall be moisture conditioned to near optimum moisture content, placed in lifts
not exceeding eight to ten inches, measured loose, and uniformly compacted to minimum 90%
of the maximum dry density with mechanical compaction equipment. No flooding or jetting is
recommended.

Backfill of public utilities within road right-of-ways or on the subject site should be placed in
strict conformance with the requirements of the governing agency. As a minimum it is
recommended that utility trench backfill should be moisture conditioned to near optimum
moisture content, placed in lifts not exceeding eight to ten inches, measured loose, (depending
on means of compaction) and uniformly compacted to minimum 90% of the maximum dry
density with mechanical compaction equipment. If aggregate base is used for backfill material,
it should be moisture conditioned to near optimum moisture content, placed in eight to ten
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inch lifts, measured loose, and uniformly compacted to minimum 95% of the maximum dry
density using mechanical compaction equipment. Compaction should be verified by testing.

For purposes of this section of the report, “bedding” is defined as material placed in a trench up
to one (1) foot above a utility pipe, and “backfill” is all material placed in the trench above the
bedding. Unless concrete bedding is required around utility pipes, free-draining sand should be
used as bedding. Sand proposed for use as bedding should be tested in our laboratory to verify
its suitability and measure its compaction characteristics. Sand bedding should be compacted
by mechanical means to achieve at least 90% relative compaction based on ASTM D 1557.

Backfill operations should be observed and tested by the Geotechnical Consultant to monitor
compliance with these recommendations.

Where utility trenches enter the footprint of the building, trenches should be backfilled through
their entire depths with on-site fill materials, sand-cement slurry, or concrete rather than with
any sand or gravel shading. This “Plug” of less- or non-permeable materials will mitigate the
potential for water to migrate though the backfilled trenches from outside of the building to
the areas beneath the foundations and floor slabs.

The backfill soil should be moisture conditioned to near optimum moisture content, placed in
lifts not exceeding eight to ten inches, measured loose, (depending on means of compaction)
and uniformly compacted to minimum 90% of the maximum dry density with mechanical
compaction equipment.

13.0 INTERIOR CONCRETE SLAB-ON-GRADE

It should be understood that as a manufactured product, concrete will crack even under ideal
conditions. It is our experience that shrinkage is more pronounced in the Antelope Valley due
to environmental conditions (high winds, daily extreme temperature differences and low
humidity. Appropriate mix designs, placement procedures and concrete curing methods should
be planned and implemented during construction in order to reduce the occurrence and
magnitude of concrete shrinkage cracking.

Interior slab-on-grade construction should be supported by two (2) feet of compacted soil, as
recommended in Section 8.2 of this report.

13.1 Vapor Barrier and Water Proofing

It is recommended that a vapor retarded/waterproofing be placed below the concrete
slab on grade. Vapor/moisture transmission through slabs does occur and can impact
various components of the structure.
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Vapor retarded/waterproofing designing and inspection of installation is not the
responsibility of the geotechnical engineer (most often the responsibility of the
architect). Bruin Geotechnical Services, Inc. does not practice in the field of water and
moisture vapor transmission evaluation/mitigation. Therefore, we recommend that a
qualified person/firm be engaged/consulted to evaluate the general and specific water
and moisture vapor transmission paths and any impact on the proposed development.
This person/firm should provide recommendations for mitigation of potential adverse
impact of water and moisture vapor transmission on various components of the
structure ad deemed necessary. The actual waterproofing design shall be provided by
the architect, structural engineer or contractor with experience in waterproofing.

In order to promote good building practices and alert the rest of the
design/construction team of the appropriate standards and expect recommendations
pertaining to vapor barriers/retarders, engineers (especially those aware of the issues
surrounding blow-slab moisture protection and its effect on the success of their
projects) should consider recommending and citing specific performance characteristics.
The following paragraph includes criteria from the latest standards and expert
recommendations and should be considered for use in your firm’s own
recommendations:

Vapor barrier shall consist of a minimum 15 mil extruded polyolefin plastic (no recycled
content of woven materials permitted). Permeance as tested before and after
mandatory conditions (ASTM E 17455 Section 7.1 and Sub-Paragraph 7.1.1- 7.1.5): less
than 0.01 perms [grains/(ft?>-hr-inHg)] and comply with the ASTM E1745 Class A
requirements. Install vapor barrier according to ASTM E1643, including proper perimeter
seal. Basis of design: Stego Wrap Vapor Barrier 15 mil and Stego Crete Claw Tape
(perimeter seal tape). Approved Alternatives: Vaporguard by Reef Industries, Sundance
15 mil Vapor Barrier by Sundance Inc.

13.2 Thickness and Joint Spacing

Concrete slab-on-grade should be at least 4 inches thick and provided with frequent
construction joints or expansion joints. The slab-on-grade should have a minimum
compressive strength of 2,500 psi at 28 days. More stringent requirements may be
required by the structural engineer.

13.3 Reinforcement

Reinforcement of the slab-on-grade is contingent on the structural engineer’s
recommendations and the Expansion Index of the supporting soil. As a minimum,
reinforcement should consist of No. 3 bars spaced 16 inches on center, both ways. The
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reinforcement should be positioned near the middle of the slabs by means of concrete
chairs or brick. Additional reinforcement may be required by the structural engineer.

13.4 Subgrade Preparation

As further measure to minimize cracking of concrete flatwork, the subgrade soils and all
utility line trenches below concrete slab-on-grade areas should first be compacted to a
minimum relative compaction of 90 percent and then thoroughly moistened to achieve
a moisture content that is near optimum moisture content. A representative of the
project geotechnical consultant should observe and verify the density and moisture
content of the soils, and the depth or moisture penetration prior to pouring concrete.

14.0 EXTERIOR CONCRETE FLATWORK (PATIOS, WALKWAYS, SIDEWALKS, etc.)

It should be understood that as a manufactured product, concrete will crack even under ideal
conditions. It is our experience that shrinkage is more pronounced in the Antelope Valley due
to environmental conditions (high winds, daily extreme temperature differences and low
humidity. Appropriate mix designs, placement procedures and concrete curing methods should
be planned and implemented during construction in order to reduce the occurrence and
magnitude of concrete shrinkage cracking.

Exterior slab-on-grade construction should be supported by at least twelve (12) inches of
compacted soil, prepared as recommended in Section 8.4 of this report. At locations where
slabs cross trenches, observation and testing of trench backfill should be performed to confirm
uniformity of conditions.

14.1 Thickness and Joint Spacing

To reduce the potential of unsightly cracking, concrete sidewalks, patio-type slabs
should be at least 4 inches thick and provided with frequent construction joints or
expansion joints, especially at area of re-entrant corners, to help control cracking.
Exterior perimeter slabs should be designed relatively independent of the foundation
stems (free-floating) to help cracking due to settlement and /or expansion.

14.2 Reinforcement

Reinforcement of the exterior slab-on-grade is contingent on the structural engineer’s
recommendations and the Expansion Index of the supporting soil. As a minimum,
reinforcement should consist of No. 3 bars spaced 24 inches on center, both ways. The
reinforcement should be positioned near the middle of the slabs by means of concrete
chairs or brick. Additional reinforcement may be required by the structural engineer.
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14.3 Subgrade Preparation

As further measure to minimize cracking of concrete flatwork, the subgrade soils below
concrete flatwork areas should first be compacted to a minimum relative compaction of
90 percent and then thoroughly moistened to achieve a moisture content that is near
optimum moisture content. Pre-wetting of the soils to a depth of six inches a maximum
of 24 hours prior to concrete placement will promote uniform curing of the concrete
and minimize the development of shrinkage cracks. A representative of the project
geotechnical consultant should observe and verify the density and moisture content of
the soils, and the depth or moisture penetration a maximum of 24 hours prior to
pouring concrete.

15.0 RIGID PAVEMENT DRIVEWAY (PCC)

It should be understood that as a manufactured product, concrete will crack even under ideal
conditions. It is our experience that shrinkage is more pronounced in the Antelope Valley due
to environmental conditions (high winds, daily extreme temperature differences and low
humidity. Appropriate mix designs, placement procedures and concrete curing methods should
be planned and implemented during construction in order to reduce the occurrence and
magnitude of concrete shrinkage cracking.

Exterior slab-on-grade construction should be supported by at least twelve (12) inches of
compacted soil, prepared as recommended in Section 8.4 of this report. At locations where
slabs cross trenches, observation and testing of trench backfill should be performed to confirm
uniformity of conditions.

15.1 Thickness and Joint Spacing

To reduce the potential of unsightly cracking, rigid concrete pavement should be at least
four inches thick and provided with frequent construction joints or expansion joints,
especially at area of re-entrant corners, to help control cracking. Perimeter pavement
should be designed relatively independent of the foundation stems (free-floating) to
help cracking due to settlement and /or expansion

15.2 Reinforcement

Reinforcement of the exterior pavement is contingent on the structural engineer’s
recommendations and the Expansion Index of the supporting soil. As a minimum,
reinforcement should consist of No. 3 bars spaced 24 inches on center, both ways. The
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16.0

reinforcement should be positioned near the middle of the slabs by means of concrete
chairs or brick. Additional reinforcement may be required by the structural engineer.

15.3 Subgrade Preparation

As further measure to minimize cracking of concrete flatwork, the upper twelve inches
of subgrade soils below concrete flatwork areas should first be compacted to a
minimum relative compaction of 95 percent and then thoroughly moistened to achieve
a moisture content that is near optimum moisture content. Pre-wetting of the soils to a
depth of six inches a maximum of 24 hours prior to concrete placement will promote
uniform curing of the concrete and minimize the development of shrinkage cracks. A
representative of the project geotechnical consultant should observe and verify the
density and moisture content of the soils, and the depth or moisture penetration a
maximum of 24 hours prior to pouring concrete.

FLEXIBLE PAVEMENT DESIGN

Asphalt-concrete pavements shall be designed per the Caltrans Highway Design Manual based
on R-Value and Traffic Index. An R-value of the native soil of 50 was utilized for the preliminary
structural pavement section in the referenced reports (adjusted as deemed necessary). During
grading as soils are mixed, soil samples should be obtained and tested for R-Value
determination.

For pavement design, the preliminary flexible pavement layer thickness is as follows:

Traffic Index 5 .0 Traffic Index 7.0

3.0" Asphalt Concrete on 3.5" Asphalt Concrete on

4.5" Crushed Aggregate Base or equivalent 6.0" Crushed Aggregate Base or equivalent
Traffic Index 6.0 Traffic Index 8.0

3.0" Asphalt Concrete on 5.0" Asphalt Concrete on

4.5" Crushed Aggregate Base or equivalent 6.5" Crushed Aggregate Base or equivalent

Aggregate base material should be properly moisture conditioned and compacted to at least
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.
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17.0 CONSTRUCTION CONSIDERATIONS

Based on our field exploration program, earthwork can be performed with conventional
construction equipment.

17.1 Temporary Dewatering

Groundwater was not encountered in any of our trenches to the maximum depth of our
explorations. Based on the anticipated excavation depths, the need for temporary
dewatering is considered low.

17.2 Construction Slopes

Excavations during construction should be conducted so that slope failure and excessive
ground movement will not occur. The short-term stability of excavation depends on
many factors, including slope angle, engineering characteristics of the subsoils, height of
the excavation and length of time the excavation remains unsupported and exposed to
equipment vibrations, rainfall and desiccation.

Where spacing permits, and providing that adjacent facilities are adequately supported,
open excavations may be considered. In general, unsupported slopes for temporary
construction excavations should not be expected to stand at an inclination steeper than
1:1 (horizontal: vertical). The temporary excavation side walls may be cut vertically to a
height of 3 feet and then laid back at a 1:1 slope ratio above a height of 3 feet.

Surcharge loads (equipment, spoil piles, etc.) should be kept away from the top of
temporary excavations a horizontal distance equal to the depth of excavation. Surface
drainage should be controlled along the top of temporary excavations to preclude
wetting of the soils and erosion of the excavation faces. Even with the implementation
of the above recommendations, sloughing of the surface of the temporary excavations
may still occur, and workmen should be adequately protected from such sloughing.

17.3 Temporary Shoring

If shoring is considered, Bruin GSI should be notified in order to provide appropriate
design parameters.

18.0 ADDITIONAL SERVICES

Final project plans and specifications should be reviewed prior to construction to confirm that
the full intent of the recommendations presented herein have been applied to design and
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construction. This report is based on the assumption that an adequate testing and inspection
program along with client consultation will be performed during final design and construction
phases to verify compliance with the recommendations of this report.

Retaining Bruin GSI as the geotechnical consultant to provide additional services from
preliminary design through project completion will assure continuity of services.

Additional services include:

e Consultation during design stages of the project.

e Review, stamp and signature of the grading and building plans.

e Observation and testing during rough grading, fine grading and trench
backfill as well as placement of engineered fill.

e Consultation as required during construction.

Cost estimates can be prepared if requested. Please contact our office.

19.0 LIMITATIONS AND UNIFORMITY OF CONDITIONS

This report is based on the development plans provided to our office. If structure design
changes or structure locations changes occur, the conclusion and recommendations in this
report may not be considered valid unless the changes are reviewed and the conclusions of this
report are modified or approved by the Geotechnical Consultant.

The subsurface conditions and characteristics described herein have been projected from
individual borings or test pits placed across the subject property. Actual variations in the
subsurface conditions and characteristics may occur.

If conditions encountered during construction differ from those described in this report, this
office should be notified so as to consider the necessity for modifications. No responsibility for
construction compliance with the design concepts, specifications, or recommendations is
assumed unless on-site construction review is performed during the course of construction,
which pertains to the specific recommendations contained herein.

It is recommended that Bruin GSI be provided the opportunity for a general review of final
design and specifications in order that earthwork and foundation recommendations may be
properly interpreted and implemented in the design specifications. If Bruin GSl is not accorded
the privilege of making this recommended review, Bruin GSI can assume no responsibility for
misinterpretation of the recommendations contained in this report.
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This report has been prepared in accordance with generally accepted practice and standards in
this community at this time. No warranties, either expressed or implied, are made as to the
professional advice provided under the terms of the agreement and included in this report.
This report has been prepared for the exclusive use of Royla Investors Group, LLC and their
authorized agents. Unauthorized reproduction of any portion of this report without expressed
written permission is prohibited.

If parties other than Bruin GSI are engaged to provide construction geotechnical services, they
must be notified that they will be required to assume complete responsibility for the
geotechnical phase of the project by concurring with the findings and recommendations in this
report or providing alternate recommendations.

20.0 CLOSURE

The conclusions, recommendations, and opinions presented herein are: (1) based upon our
evaluation and interpretations of the limited data obtained from our field and laboratory
programs; (2) based upon an interpolation of soil conditions between and beyond the trenches;
(3) are subject to confirmation of the actual conditions encountered during construction; and,
(4) are based upon the assumption that sufficient observation and testing will be provided
during the grading, infrastructure installation and building phases of site development.
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APPENDIX A

Laboratory Test Results



SUMMARY OF LABORATORY TEST RESULTS

SIEVE ANALYSIS
Percent passing individual sieves

Sample I.D. 1/2" 3/8" #4 #10 #40 #100 #200
Bulk 1: 0-4’ 97 95 89 67 53 35 25
Bulk 2: 0-4’ 100 98 82 71 57 32 23
SAND EQUIVALENT
Sample I.D. Sand Equivalent
Bulk 1 >0
Bulk 2 42
EXPANSION INDEX
Sample Expansion Index Classification
Bulk 1 0 Non-Expansive
Bulk 2 0 Non-Expansive

Royal Investors

20-172
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Maximum Density/Optimum Moisture Proctor ASTM D698/D1557

Project Number: 20-172 November 20, 2020
Project Name: Royal Investors ASTM D-1557 C
Lab ID Number: Bulk Rammer Type: 10#
Sample Location: Center of Tract
Description: Moderate brown silty fine to coarse sand w/ occ. #4 gravel
Sieve Size % Retained
Maximum Density: 132.5 pef 3/4"
Optimum Moisture: 6.5% 3/8"
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ANAHEIM TEST LAB, INC

196 Technology Drive, Unit D
Irvine, CA 92618
Phone (949)336-6544

Bruin Geotechnical Services, Inc.
44732 Yucca Avenue
Lancaster, CA 93534

DATE: 11/12/2020

P.O. NO.: TRANSMITTAL

LAB NO.: C-4264
SPECIFICATION: CTM-643/417/422

MATERIAL: Soll

Project No: 20-172

Job Name: Royal Investors Group, LLC

Site Address: TTM 20341 Cloverlawn St. & Mesa St.
City & State: Victorville, CA

Sample ID: B1 @ 0’-4’

ANALYTICAL REPORT

CORROSION SERIES
SUMMARY OF DATA

pH MIN. RESISTIVITY SOLUBLE SULFATES
per CT. 643 per CT. 417
ohm-cm (% by weight)
9.7 23,000 0.0139%

SOLUBLE CHLORIDES
per CT. 422

ppm

70
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APPENDIX B

Seismic Design Maps Summary Report
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DISCLAIMER
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While the information presented on this website is believed to be correct, S 1
liability for its accuracy. The material presented in this web application should not be used or relied upon for any specific application without competent examination
and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. SEAOC / OSHPD do not intend that the use of this
information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute for the
standard of care required of such professionals in interpreting and applying the results of the seismic data provided by this website. Users of the information from
this website assume all liability arising from such use. Use of the output of this website does not imply approval by the governing building code bodies responsible
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APPENDIX C

Earthwork and Grading Specifications



1.0

Earthwork and Grading Specifications for Rough Grading

General

11

1.2

1.3

Intent: These General Earthwork and Grading Specifications are for the grading
and earthwork shown on the approved grading plan(s) and/or indicated in the
geotechnical report(s). These Specifications are a part of the recommendations
contained in the geotechnical report(s). In case of conflict, the specific
recommendations in the geotechnical report shall supersede these more general
Specifications.  Observations of the earthwork by the project Geotechnical
Consultant during the course of grading may result in new or revised
recommendations that could supersede these specifications or the recommendations
in the geotechnical report(s).

The Geotechnical Consultant of Record: Prior to commencement of work, the
owner shall employ a qualified Geotechnical Consultant of Record (Geotechnical
Consultant). The Geotechnical Consultant shall be responsible for reviewing the
approved geotechnical report(s) and accepting the adequacy of the preliminary
geotechnical findings, conclusions, and recommendations prior to the
commencement of the grading.

Prior to commencement of grading, the Geotechnical Consultant shall review the
“work plan” prepared by the Earthwork Contractor (Contractor) and schedule
sufficient personnel to perform the appropriate level of observations, mapping, and
compaction testing.

During the grading and earthwork operations, the Geotechnical Consultant shall
observe, map, and document the subsurface exposures to verify the geotechnical
design assumptions. If the observed conditions are found to be significantly
different than the interpreted assumptions during the design phase, the
Geotechnical Consultant shall inform the owner, recommend appropriate changes
in design to accommodate the observed conditions, and notify the review agency
where required.

The Geotechnical Consultant shall observe the moisture-conditioning and
processing of the subgrade and fill materials and perform relative compaction
testing of fill to confirm that the attained level of compaction is being accomplished
as specified. The Geotechnical Consultant shall provide the test results to the
owner and the Contractor on a routine and frequent basis.

The Earthwork Contractor: The Earthwork Contractor (Contractor) shall be
qualified, experienced, and knowledgeable in earthwork logistics, preparation and
processing of ground to receive fill, moisture-conditioning and processing of fill,
and compacting fill. The Contractor shall review and accept plans, geotechnical
report(s), and these Specifications prior to commencement of grading. The
Contractor shall be solely responsible for performing the grading in accordance with
the project plans and specifications. The Contractor shall prepare and submit to the
owner and the Geotechnical Consultant a work plan that indicates the sequence of
earthwork grading, the number of “equipment” of work and the estimated
quantities of daily earthwork contemplated for the site prior to commencement of




grading. The Contractor shall inform the owner and the Geotechnical Consultant
of changes in work schedules and updates to the work plan at least 24 hours in
advance of such changes so that appropriate personnel will be available for
observation and testing. The Contractor shall not assume that the Geotechnical
Consultant is aware of all grading operations.

The Contractor shall have the sole responsibility to provide adequate equipment and
methods to accomplish the earthwork in accordance with the applicable grading
codes and agency ordinances, these Specifications, and the recommendations in the
approved geotechnical report(s) and grading plan(s). If, in the opinion of the
Geotechnical Consultants, unsatisfactory conditions, such as unsuitable soil,
improper moisture-condition, inadequate compaction, insufficient buttress key size,
adverse weather, etc., are resulting in a quality of work less than required in the
specifications, the Geotechnical Consultant shall reject the work and may
recommend to the owner that construction be stopped until the conditions are
rectified. It is the contractor’s sole responsibility to provide proper fill compaction.

2.0 Preparation of Areas to be Filled
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2.2

Clearing and Grubbing: Vegetation, such as brush, grass, roots, and other
deleterious material shall be sufficiently removed and properly disposed of in a
method acceptable to the owner, governing agencies, and the Geotechnical
Consultant.

The Geotechnical Consultant shall evaluate the extent of these removals depending
on specific site conditions. Farth fill material shall not contain more than 1 percent
of organic materials (by volume). No fill lift shall contain more than 10 percent of
organic matter. Nesting of the organic materials shall not be allowed.

If potentially hazardous materials are encountered, the Contractor shall stop work in
the affected area, and a hazardous material specialist shall be informed immediately
for proper evaluation and handling of these materials prior to continuing to work in
that area.

As presently defined by the State of California, most refined petroleum products
(gasoline, diesel fuel, motor oil, grease, coolant, etc.) have chemical constituents that
are considered to be hazardous waste. As such, the indiscriminant dumping or
spillage of these fluids onto the ground may constitute a misdemeanor, punishable
by fines and/or imprisonment, and shall not be allowed. The contractor is
responsible for all hazardous waste relating to his work. The Geotechnical
Consultant does not have expertise in this area. If hazardous waste is a concern,
then the Client should acquire the services of a qualified environmental assessor.

Processing: Existing ground that has been declared satisfactory for support of fill
by the Geotechnical Consultant shall be scarified to a minimum depth of 6 inches.
Existing ground that is not satisfactory shall be overexcavated as specified in the
following section. Scarification shall continue until soils are broken down and free
from oversize material and the working surface is reasonably uniform, flat, and free
from uneven features that would inhibit uniform compaction.



3.0

2.3

2.4

2.5

Overexcavation: In addition to removals and overexcavations recommended in the
approved geotechnical report(s) and the grading pan, soft, loose, dry, saturated,
spongy, organic-rich, highly fractured or otherwise unsuitable ground shall be
overexcavated to competent ground as evaluated by the Geotechnical Consultant
during grading.

Benching: Where fills are to be places on ground with slopes steeper than 5:1
(horizontal to vertical units), the ground shall be stepped or benched. The lowest
bench or key shall be a minimum of 15 feet wide and at least 2 feet deep, into
competent material as evaluated by the Geotechnical Consultant. Other benches
shall be excavated a minimum height of 4 feet into competent material or as
otherwise recommended by the Geotechnical Consultant. Fill placed on ground
sloping flatter that 5:1 shall also be benched or otherwise overexcavated to provide a
tlat subgrade for the fill.

Evaluation/Acceptance of Fill Areas: All areas to receive fill, including removal
and processed areas, key bottoms, and benches, shall be observes, mapped,
elevations recorded, and/or tested ptior to being accepted by the Geotechnical
Consultant as suitable to receive fill. The Contractor shall obtain a written
acceptance from the Geotechnical Consultant prior to fill placement. A licensed
surveyor shall provide the survey control for determining elevations of processed
areas, keys, and benches.

Fill Material

31

3.2

3.3

General: Material to be used as fill shall be essentially free of organic matter and
other deleterious substances evaluated and accepted by the Geotechnical Consultant
ptior to placement. Soils of poor quality, such as those with unacceptable gradation,
high expansion potential, or low strength shall be placed in areas acceptable to the
Geotechnical Consultant or mixed with other soils to achieve satisfactory fill
material.

Oversize: Oversize material defined as rock, or other irreducible material with a
maximum dimension greater than 8 inches, shall not be buried or placed in fill
unless location, materials, and placement methods are specifically accepted by the
Geotechnical Consultant. Placement operations shall be such that nesting of
oversized material does not occur and such that oversize material is completely
surrounded by compacted or densified fill. Oversize material shall not be placed
within 10 vertical feet of finish grade or within 2 feet of future utilities or
underground construction.

Import: If importing of fill material is required for grading, proposed import
material shall meet the requirements of the geotechnical report(s). The potential
import source shall be given to the Geotechnical Consultant at least 48 hours (2
working days) before importing begins so the suitability can be determined and
appropriate tests performed.



4.0

Fill Placement and Compaction
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4.2

4.3

4.4

4.5

4.6

4.7

Fill Layers: Approved fill material shall be placed in areas prepared to receive fill in
near-horizontal layers not exceeding 8 inches in loose thickness. The Geotechnical
Consultant may accept thicker layers if testing indicates that grading procedures can
adequately compact the thicker layers. Each layer shall be spread evenly and mixed
thoroughly to attain relative uniformity of material and moisture throughout.

Fill Moisture Conditioning: Fill soils shall be watered, dried back, blended,
and/or mixed, as necessaty to attain relatively uniform moisture content within 2%
of optimum. Maximum density and optimum soil moisture content tests shall be
performed in accordance with the American Society of Testing and Materials
(ASTM Test Method D1557-91).

Compaction of Fill: After each layer has been moisture-conditioned, mixed, and
evenly spread, it shall be uniformly compacted to not less than 90 percent of
maximum dry density (ASTM Test Method D1557-91). Compaction equipment
shall be adequately sized and be either specifically designed for soil compaction or
of proven reliability to efficiently achieve the specified level of compaction with
uniformity.

Compaction of Fill Slopes: In addition to normal compaction procedures
specified above, compaction of slopes, shall be accomplished by backrolling of
slopes with sheepfoot rollers at increments of 3 to 4 feet in fill elevation, or by other
methods producing satisfactory results acceptable to the Geotechnical Consultant.
Upon completion of grading, relative compaction of the fill, out to the slope face,
shall be at least 90 percent of maximum density per ASTM Test Method D1557-91.

Compaction Testing: Field tests for moisture content and relative compaction of
the fill soils shall be performed by the Geotechnical Consultant. Location and
frequency of tests shall be at the Consultant’s discretion based on field conditions
encountered. Compaction test locations will not necessarily be selected on a
random basis. Test locations shall be selected to verify adequacy of compaction
levels in areas that are judged to be prone to inadequate compaction (such as close
to slope faces and at the fill/bedrock benches).

Frequency of Compaction Testing: Tests shall be taken at intervals not
exceeding 2 feet in vertical rise and/or 1,000 cubic yards of compacted fill soils
embankment. In addition, as a guideline, at least one test shall be taken on slope
faces for each 5,000 square feet of slope face and/or each 10 feet of vertical height
of slope. The Contractor shall assure that fill construction is such that the testing
schedule can be accomplished by the Geotechnical Consultant. The Contractor
shall stop or slow down the earthwork construction if these minimum standards are
not met.

Compaction Test Locations: The Geotechnical Consultant shall document the
approximate elevation and horizontal coordinates of each test location. The
Contractor shall coordinate with the project surveyor to assure that sufficient grade
stakes are established so that the Geotechnical Consultant can determine the test
locations with sufficient accuracy. At a minimum, two grade stakes within a
horizontal distance of 100 feet and vertically less then 5 feet apart from potential
test locations shall be provided.



5.0

6.0

7.0

Subdrain Installation

Subdrain systems shall be installed in accordance with the approved geotechnical
repot(s), the grading plan, and the Standard Details. The Geotechnical Consultant
may recommend additional subdrains and/or changes in subdrain extent, location,
grade, or material depending on conditions encountered during grading. All
subdrains shall be surveyed by a land sutrvey/civil engineer for line and grade after
installation and prior to burial. Sufficient time should be allowed by the Contractor
for these surveys.

Excavation

Excavations, as well we over-excavation for remedial purposes, shall be evaluated by
the Geotechnical Consultant during grading. Remedial removal depths shown on
geotechnical plans are estimates only. The actual extent of removal shall be
determined by the Geotechnical Consultant based on the field evaluation of
exposed conditions during grading. Where fill-over-cut slopes are to be graded, the
cut portion of the slope shall be made, evaluated, and accepted by the Geotechnical
Consultant prior to placement of materials for construction of the fill portion of the
slope, unless otherwise recommended by the Geotechnical Consultant.

Trench Backfills

7.1

7.2

7.3

7.4

7.5

The Contractor shall follow all OHSA and Cal/OSHA requirements for safety of
trench excavations.

All bedding and backfill of utility trenches shall be done in accordance with the
applicable provisions of Standard Specifications of Public Works Construction.
Bedding Material shall have a Sand Equivalent greater then 30 (SE>30). The
bedding shall be placed to 1 foot over the top of the conduit and densified by
jetting. Backfill shall be placed and densified to a minimum of 90 percent of
maximum from 1 foot above the top of the conduit to the surface.

The jetting of the bedding around the conduits shall be observed by the
Geotechnical Consultant.

The Geotechnical Consultant shall test the trench backfill for relative compaction.
At least one test should be made for every 300 feet of trench and 2 feet of fill.

Lift thickness of trench backfill shall not exceed those allowed in the Standard
Specifications of Public Works Construction unless the Contractor can demonstrate
to the Geotechnical Consultant that the fill lift can be compacted to the minimum
relative compaction by his alternative equipment and method.
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3 3 3 ivic Drive
City of Victorville
Victorville, CA 92393-5001

Department of Development Fax 00) 260-0070

Planning ¢ Building ¢ Code Enforcement planning@yvictorvilleca.gov

Greenhouse Gas Emissions Screening Table Review
Note: This form is to be used only for projects which are subject to CEQA and not exempt from CEQA

(i.e. Negative Declaration, Mitigated Negative Declaration or Environmental Impact Report).

GENERAL INFORMATION
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Crifr IO

Applicant: _ RO DO OOOO0ROM RO CCIMTCO! Contact Name:

Address: [ 5U5M] [T e I0CEE
IO (O T e e

Telephone No.: [T TITTL] Email Address: [T rCET IO ] (0 (00 (OO0 ) CICT I T

TYPE OF PROJECT

Residential (Single-Family or Multi-Family) [[] Commercial or Industrial

PROJECT LOCATION

General Location/Address of Project: __ [T T T I O T (0 CITD AL

OO OX T IO (R - I R M OO OO0 O Crd T

Name of Business (if applicable):

PROJECT DESCRIPTION:
OO O OO 00 00 MOOOOMIET C0OOIDOmE mid COrod 00 OO DI [ 00 [

CIT e e

Instructions

1. Fill out the appropriate section below for either Residential or Commercial/Industrial.

2. Choose items which the proposed project will incorporate into the development to reach
a minimum of 45 points.

3. Do not chose items which are independently required by other laws, codes or the VVMC,
such as the California Building Green Code, the Civic Center Sustainability Plan or
required infrastructure improvements.

4. For those items listed with a TBD point value, please provide specific information and
background studies (i.e. traffic study) for Staff to determine an assigned point value.

5. Submit the Screening Table along with the Planning Commission Review Application.
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Feature

Residential Section

Description

Assigned Point

Values

Project Points

Reduction Measure PS E1: Residential Energy Efficiency

Building Envelope

Insulation 2008 Baseline (walls R-13:, roof/attic: R-30) 0 points
Modestly Enhanced Insulation (walls R-13:, roof/attic: R-38)
Enhanced Insulation (rigid wall insulation R-13, roof/attic: R-38) 15 points D[
Greatly Enhanced Insulation (spray foam wall insulated walls R-15 or higher, 18 points
roof/attic R-38 or higher)
Windows 2008 Baseline Windows (0.57 U-factor, 0.4 solar heat gain coefficient (SHGC) 0 points
Modestly Enhanced Window Insulation (0.4 U-Factor, 0.32 SHGC)
Enhanced Window Insulation (0.32 U-Factor, 0.25 SHGC) 6
7 points
Greatly Enhanced Window Insulation (0.28 or less U-Factor, 0.22 or less
SHGC) 9 points
Cool Roof Modest Cool Roof (CRRC Rated 0.15 aged solar reflectance, 0.75 thermal 10 points
emittance)
Enhanced Cool Roof(CRRC Rated 0.2 aged solar reflectance, 0.75 thermal 12 points
emittance)
Greatly Enhanced Cool Roof (CRRC Rated 0.35 aged solar reflectance, 0.75 14 points
thermal emittance)
Air Infiltration Minimizing leaks in the building envelope is as important as the insulation
properties of the building. Insulation does not work effectively if there is
excess air leakage.
Air barrier applied to exterior walls, calking, and visual inspection such as the 10 points
HERS Verified Quality Insulation Installation (Qll or equivalent)
Blower Door HERS Verified Envelope Leakage or equivalent .
8 points
Thermal Thermal storage is a design characteristic that helps keep a constant
Storage of temperature in the building. Common thermal storage devices include
Building strategically placed water filled columns, water storage tanks, and thick
masonry walls.
Modest Thermal Mass (10% of floor or 10% of walls: 12” or more thick 2 points
exposed concrete or masonry. No permanently installed floor covering such
as carpet, linoleum, wood or other insulating materials)
Enhanced Thermal Mass (20% of floor or 20% of walls: 12” or more thick 4 points

exposed concrete or masonry. No permanently installed floor covering such
as carpet, linoleum, wood or other insulating materials)
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Assigned Point

Feature Description Values Project Points
Indoor Space Efficiencies
Heating/ Minimum Duct Insulation (R-4.2 required) 0 points
Cooling . .
Distribution Modest Duct insulation (R-6) C
System Enhanced Duct Insulation (R-8) 8 points
Distribution loss reduction with inspection (HERS Verified Duct Leakage or 12 points
equivalent)
Space Heating/ | 2008 Minimum HVAC Efficiency (SEER 13/75% AFUE or 7.7 HSPF) 0 points
Coolin
. B Improved Efficiency HVAC (SEER 14/78% AFUE or 8 HSPF) 4 points
Equipment
High Efficiency HVAC (SEER 15/80% AFUE or 8.5 HSPF) 7 points
Very High Efficiency HVAC (SEER 16/82% AFUE or 9 HSPF) 9 points
Water Heaters | 2008 Minimum Efficiency (0.57 Energy Factor) 0 points
Improved Efficiency Water Heater (0.675 Energy Factor)
High Efficiency Water Heater (0.72 Energy Factor) 15 points D[
Very High Efficiency Water Heater ( 0.92 Energy Factor) 18 points
Solar Pre-heat System (0.2 Net Solar Fraction) 4 points
Enhanced Solar Pre-heat System (0.35 Net Solar Fraction) 8 points
Daylighting Daylighting is the ability of each room within the building to provide outside
light during the day reducing the need for artificial lighting during daylight
hours.
All peripheral rooms within the living space have at least one window 0 points
(required)
All rooms within the living space have daylight (through use of windows, solar 1 points
tubes, skylights, etc.)
All rooms daylighted 2 points
Artificial 2008 Minimum (required) 0 points
Lightin
ghting Efficient Lights (25% of in-unit fixtures considered high efficacy. High efficacy
is defined as 40 lumens/watt for 15 watt or less fixtures; 50 lumens/watt for [
15-40 watt fixtures, 60 lumens/watt for fixtures >40watt)
High Efficiency Lights (50% of in-unit fixtures are high efficacy) 10 points
Very High Efficiency Lights (100% of in-unit fixtures are high efficacy) 12 points
Appliances Energy Star Refrigerator (new) C
Energy Star Dish Washer (new)
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Feature

Description

Assigned Point

Values Project Points

Energy Star Washing Machine (new)

Miscellaneous Residential Building Efficiencies

Building
Placement

North/South alignment of building or other building placement such that the
orientation of the buildings optimizes natural heating, cooling, and lighting.

5 point

Shading

At least 90% of south-facing glazing will be shaded by vegetation or overhangs
at noon on Jun 21%.

4 Points

Energy Star
Homes

EPA Energy Star for Homes (version 3 or above)

25 points

Independent
Energy
Efficiency
Calculations

Provide point values based upon energy efficiency modeling of the Project.
Note that engineering data will be required documenting the energy
efficiency and point values based upon the proven efficiency beyond Title 24
Energy Efficiency Standards.

TBD

Other

This allows innovation by the applicant to provide design features that
increases the energy efficiency of the project not provided in the table. Note
that engineering data will be required documenting the energy efficiency of
innovative designs and point values given based upon the proven efficiency
beyond Title 24 Energy Efficiency Standards.

TBD

Existing
Residential
Retrofits

The applicant may wish to provide energy efficiency retrofit projects to
existing residential dwelling units to further the point value of their project.
Retrofitting existing residential dwelling units within the City is a key
reduction measure that is needed to reach the reduction goal. The potential
for an applicant to take advantage of this program will be decided on a case
by case basis and must have the approval of the City Planning Department.
The decision to allow applicants to ability to participate in this program will be
evaluated based upon, but not limited to the following;

Will the energy efficiency retrofit project benefit low income or
disadvantaged residents?

Does the energy efficiency retrofit project fit within the overall assumptions
in reduction measures associated with existing residential retrofits?

Does the energy efficiency retrofit project provide co-benefits important to
the City?

Point value will be determined based upon engineering and design criteria of
the energy efficiency retrofit project.

TBD

Reduction Measure PS E2: Residential Renewable Energy Generation

Photovoltaic

Solar Photovoltaic panels installed on individual homes or in collective
neighborhood arrangements such that the total power provided augments:

Solar Ready Homes (sturdy roof and solar ready service panel)
10 percent of the power needs of the project
20 percent of the power needs of the project
30 percent of the power needs of the project

40 percent of the power needs of the project

2 points
10 points
15 points
20 points

28 points
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Assigned Point

Feature Description Values Project Points
50 percent of the power needs of the project 35 points
60 percent of the power needs of the project 38 points
70 percent of the power needs of the project 42 points
80 percent of the power needs of the project 46 points
90 percent of the power needs of the project 52 points
100 percent of the power needs of the project 58 points

Wind turbines | Some areas of the City lend themselves to wind turbine applications. Analysis
of the area’s capability to support wind turbines should be evaluated prior to
choosing this feature.

Individual wind turbines at homes or collective neighborhood arrangements
of wind turbines such that the total power provided augments:

10 percent of the power needs of the project 10 points
20 percent of the power needs of the project 15 points
30 percent of the power needs of the project 20 points
40 percent of the power needs of the project 28 points
50 percent of the power needs of the project 35 points
60 percent of the power needs of the project 38 points
70 percent of the power needs of the project 42 points
80 percent of the power needs of the project 46 points
90 percent of the power needs of the project 52 points
100 percent of the power needs of the project 58 points
Off-site The applicant may submit a proposal to supply an off-site renewable energy TBD
renewable project such as renewable energy retrofits of existing homes that will help

energy project | implement renewable energy within the City. These off-site renewable
energy retrofit project proposals will be determined on a case by case basis
and must be accompanied by a detailed plan that documents the quantity of
renewable energy the proposal will generate. Point values will be determined
based upon the energy generated by the proposal.

Other The applicant may have innovative designs or unique site circumstances (such TBD
Renewable as geothermal) that allow the project to generate electricity from renewable

Energy energy not provided in the table. The ability to supply other renewable

Generation energy and the point values allowed will be decided based upon engineering

data documenting the ability to generate electricity.




Feature

Assigned Point

Values

Description

Reduction Measure PS W1: Residential Water Conservation

Project Points

Irrigation an

d Landscaping

Water Efficient
Landscaping

Limit conventional turf to < 50% of required landscape area
Limit conventional turf to < 25% of required landscape area

No conventional turf (warm season turf to < 50% of required landscape area
and/or low water using plants are allowed)

Only California Native Plants that requires no irrigation or some supplemental

0 points

4 points

Reuse Systems

being developed that provide supplemental irrigation water and provide
vector control. These systems can greatly reduce the irrigation needs of a
project. Point values for these types of systems will be determined based
upon design and engineering data documenting the water savings.

irrigation 8 points
Water Efficient | Low precipitation spray heads < .75”/hr or drip irrigation
irrigation o . . [
systems Weather based irrigation control systems or moisture sensors (demonstrate 3 points
20% reduced water use)
Recycled Water | Recycled connections (purple pipe) to irrigation system on site 6 points
Water Reuse Gray water Reuse System collects Gray water from clothes washers, showers 12 points
and faucets for irrigation use,
Storm water Innovative on-site stormwater collection, filtration and reuse systems are TBD

need for vehicle trips can greatly reduce GHG emissions. The point value of
mixed use projects will be determined based upon a Transportation Impact
Analysis (TIA) demonstrating trip reductions and/or reductions in vehicle

Potable Water

Showers Water Efficient Showerheads (2.0 gpm) [
Toilets Water Efficient Toilets (1.5 gpm) [
Faucets Water Efficient faucets (1.28 gpm) L
Dishwasher Water Efficient Dishwasher (6 gallons per cycle or less) ® [
Washing Water Efficient Washing Machine (Water factor <5.5) @ E
Machine

WaterSense EPA WaterSense Certification 12 points
Reduction Measure PS T1: Land Use Based Trips and VMT Reduction

Mixed Use Mixes of land uses that complement one another in a way that reduces the TBD
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Feature

Assigned Point
Values

Project Points

Description
miles traveled. Suggested ranges:
Diversity of land uses complementing each other (2-28 points)
Increased destination accessibility other than transit (1-18 points)
Increased transit accessibility (1-25 points)

Infill location that reduces vehicle trips or VMT beyond the measures
described above (points TBD based on traffic data).

Residential Having residential developments within walking and biking distance of local TBD
Near Local retail helps to reduce vehicle trips and/or vehicle miles traveled.
Retail . I o - -
. . The point value of residential projects in close proximity to local retail will be
(Residential . . . . .
. determined based upon traffic studies that demonstrate trip reductions
only Projects) . . . .
and/or reductions in vehicle miles traveled (VMT)
Other Trip Other trip or VMT reduction measures not listed above with TIA and/or other TBD
Reduction traffic data supporting the trip and/or VMT for the project.
Measures
Reduction Measure PS T2: Bicycle Infrastructure
Bicycle
Infrastruct
nirastructure Provide bicycle paths within project boundaries.
Provide bicycle path linkages between residential and other land uses. TBD
Provide bicycle path linkages between residential and transit. 2 points
5 points
Reduction Measure PS T3: Neighborhood Electric Vehicle Infrastructure
Electric Vehicle | Provide circuit and capacity in garages of residential units for use by an 1 point
Recharging electric vehicle. Charging stations are for on-road electric vehicles legally able
to drive on all roadways including Interstate Highways and freeways.
Install electric vehicle charging stations in the garages of residential units 8 points

Total Points Earned by Residential Project:

6

-Residential Section Ends-
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Commercial/lndustrial Section

Assigned

Feature Description Point Values | Project Points

Reduction Measure PS E3: Commercial/Industrial Energy Efficiency Development

Building Envelope

Insulation 2008 baseline (walls R-13; roof/attic R-30) 0 points
Modestly Enhanced Insulation (walls R-13, roof/attic R-38)) 15 points
Enhanced Insulation (rigid wall insulation R-13, roof/attic R-38) 18 points
Greatly Enhanced Insulation (spray foam insulated walls R-15 or higher, 20 points

roof/attic R-38 or higher)

Windows 2008 Baseline Windows (0.57 U-factor, 0.4 solar heat gain coefficient [SHGC}) 0 points
Modestly Enhanced Window Insulation (0.4 U-factor, 0.32 SHGC) 7 points
Enhanced Window Insulation (0.32 U-factor, 0.25 SHGC) 8 points
Greatly Enhanced Window Insulation (0.28 or less U-factor, 0.22 or less 12 points
SHGC)
Cool Roof
Modest Cool Roof (CRRC Rated 0.15 aged solar reflectance, 0.75 thermal 12 points
emittance)
Enhanced Cool Roof (CRRC Rated 0.2 aged solar reflectance, 0.75 thermal .
. 14 points
emittance)
Greatly Enhanced Cool Roof ( CRRC Rated 0.35 aged solar reflectance, 0.75
thermal emittance) 16 points
Air Infiltration Minimizing leaks in the building envelope is as important as the insulation
properties of the building. Insulation does not work effectively if there is
excess air leakage.
Air barrier applied to exterior walls, calking, and visual inspection such as the 12 points
HERS Verified Quality Insulation Installation (Qll or equivalent)
Blower Door HERS Verified Envelope Leakage or equivalent .
10 points
Thermal Thermal storage is a design characteristic that helps keep a constant
Storage of temperature in the building. Common thermal storage devices include
Building strategically placed water filled columns, water storage tanks, and thick
masonry walls.
Modest Thermal Mass (10% of floor or 10% of walls 12” or more thick 4 points

exposed concrete or masonry with no permanently installed floor covering
such as carpet, linoleum, wood or other insulating materials)

Enhanced Thermal Mass (20% of floor or 20% of walls 12” or more thick 6 points
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Feature Description Point Values | Project Points
exposed concrete or masonry with no permanently installed floor covering
such as carpet, linoleum, wood or other insulating materials)
24 points
Enhanced Thermal Mass (80% of floor or 80% of walls 12” or more thick
exposed concrete or masonry with no permanently installed floor covering
such as carpet, linoleum, wood or other insulating materials)
Indoor Space Efficiencies
Heating/ Minimum Duct Insulation (R-4.2 required) 0 points
Cooling Modest Duct insulation (R-6) 8 point
Distribution odest Duct insulation (R- points
System Enhanced Duct Insulation (R-8) 10 points
Distribution loss reduction with inspection (HERS Verified Duct Leakage or 14 points
equivalent)
Space Heating/ | 2008 Minimum HVAC Efficiency (EER 13/75% AFUE or 7.7 HSPF) 0 points
Coolin
. B Improved Efficiency HVAC (EER 14/78% AFUE or 8 HSPF) 7 points
Equipment
High Efficiency HVAC (EER 15/80% AFUE or 8.5 HSPF) 8 points
Very High Efficiency HVAC (EER 16/82% AFUE or 9 HSPF) 12 points
Commercial Heat recovery strategies employed with commercial laundry, cooking TBD
Heat Recovery | equipment, and other commercial heat sources for reuse in HVAC air intake
Systems or other appropriate heat recovery technology. Point values for these types
of systems will be determined based upon design and engineering data
documenting the energy savings.
Water Heaters | 2008 Minimum Efficiency (0.57 Energy Factor) 0 points
Improved Efficiency Water Heater (0.675 Energy Factor) 14 points
High Efficiency Water Heater (0.72 Energy Factor) 16 points
. - 19 points
Very High Efficiency Water Heater (0.92 Energy Factor)
Solar Pre-heat System (0.2 Net Solar Fraction) 4 points
Enhanced Solar Pre-heat System (0.35 Net Solar Fraction) 8 points
Daylighting Daylighting is the ability of each room within the building to provide outside
light during the day reducing the need for artificial lighting during daylight
hours.
All peripheral rooms within building have at least one window or skylight 1 points
All rooms within building have daylight (through use of windows, solar tubes, 5 points
skylights, etc.)
All rooms daylighted 7 points
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Project Points

applicant to take advantage of this program will be decided on a case by case
basis and must have the approval of the City Planning Department. The
decision to allow applicants to ability to participate in this program will be
evaluated based upon, but not limited to the following:

Will the energy efficiency retrofit project benefit low income or
disadvantaged communities?

Does the energy efficiency retrofit project fit within the overall assumptions
in the reduction measure associated with commercial building energy
efficiency retrofits?

Artificial 2008 Minimum (required) 0 points
Lightin
ghting Efficient Lights (25% of in-unit fixtures considered high efficacy. High efficacy 9 points
is defined as 40 lumens/watt for 15 watt or less fixtures; 50 lumens/watt for
15-40 watt fixtures, 60 lumens/watt for fixtures >40watt)
High Efficiency Lights (50% of in-unit fixtures are high efficacy) 12 points
Very High Efficiency Lights (100% of in-unit fixtures are high efficacy) 14 points
Appliances Star Commercial Refrigerator (new) 4 points
Energy Star Commercial Dish Washer (new) 4 points
Energy Star Commercial Cloths Washing 4 points
Miscellaneous Commercial/Industrial Building Efficiencies
Building North/South alignment of building or other building placement such that the 6 point
Placement orientation of the buildings optimizes conditions for natural heating, cooling,
and lighting.
Shading At least 90% of south-facing glazing will be shaded by vegetation or 6 Points
overhangs at noon on Jun 21st.
TBD
Other This allows innovation by the applicant to provide design features that
increases the energy efficiency of the project not provided in the table. Note
that engineering data will be required documenting the energy efficiency of
innovative designs and point values given based upon the proven efficiency
beyond Title 24 Energy Efficiency Standards.
Existing The applicant may wish to provide energy efficiency retrofit projects to TBD
Commercial existing commercial buildings to further the point value of their project.
building Retrofitting existing commercial buildings within the City is a key reduction
Retrofits measure that is needed to reach the reduction goal. The potential for an
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Does the energy efficiency retrofit project provide co-benefits important to
the City?

Point value will be determined based upon engineering and design criteria of
the energy efficiency retrofit project.

Reduction Measure PS E4: Commercial/Industrial Renewable Energy

Photovoltaic Solar Photovoltaic panels installed on commercial buildings or in collective
arrangements within a commercial development such that the total power
provided augments:

Solar Ready Roofs (sturdy roof and electric hookups) 2 points
10 percent of the power needs of the project 8 points
20 percent of the power needs of the project 14 points
30 percent of the power needs of the project 20 points
40 percent of the power needs of the project 26 points
50 percent of the power needs of the project 32 points
60 percent of the power needs of the project 38 points
70 percent of the power needs of the project 44 points
80 percent of the power needs of the project 50 points
90 percent of the power needs of the project 56 points
100 percent of the power needs of the project 60 points

Wind turbines Some areas of the City lend themselves to wind turbine applications.
Analysis of the areas capability to support wind turbines should be evaluated
prior to choosing this feature.

Wind turbines as part of the commercial development such that the total
power provided augments:

10 percent of the power needs of the project 8 points
20 percent of the power needs of the project 14 points
30 percent of the power needs of the project 20 points
40 percent of the power needs of the project 26 points
50 percent of the power needs of the project 32 points
60 percent of the power needs of the project 38 points
70 percent of the power needs of the project 44 points
80 percent of the power needs of the project 50 points
90 percent of the power needs of the project 56 points

100 percent of the power needs of the project 60 points
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Off-site The applicant may submit a proposal to supply an off-site renewable energy TBD
renewable project such as renewable energy retrofits of existing commercial/industrial
energy project | that will help implement reduction measures associated with existing

buildings. These off-site renewable energy retrofit project proposals will be
determined on a case by case basis accompanied by a detailed plan
documenting the quantity of renewable energy the proposal will generate.
Point values will be based upon the energy generated by the proposal.
Other The applicant may have innovative designs or unique site circumstances TBD
Renewable (such as geothermal) that allow the project to generate electricity from
Energy renewable energy not provided in the table. The ability to supply other
Generation renewable energy and the point values allowed will be decided based upon
engineering data documenting the ability to generate electricity.
Reduction Measure PS W2: Commercial/Industrial Water Conservation
Irrigation and Landscaping
Water Efficient | Eliminate conventional turf from landscaping 0 points
Landscaping . .
Only moderate water using plants 3 points
Only low water using plants 4 points
Only California Native landscape that requires no or only supplemental 8 points
irrigation
Trees Increase tree planting in parking areas 50% beyond City Code requirements TBD
Water Efficient | Low precipitation spray heads< .75”/hr or drip irrigation 1 point
irrigation
& Weather based irrigation control systems combined with drip irrigation 5 points
systems
(demonstrate 20 reduced water use)
Recycled Recycled water connection (purple pipe)to irrigation system on site 5 points
Water
Storm water Innovative on-site stormwater collection, filtration and reuse systems are TBD

Reuse Systems

being developed that provide supplemental irrigation water and provide
vector control. These systems can greatly reduce the irrigation needs of a
project. Point values for these types of systems will be determined based
upon design and engineering data documenting the water savings.
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Potable Water
Showers Water Efficient Showerheads (2.0 gpm) 3 points
Toilets Water Efficient Toilets/Urinals (1.5gpm) 3 points
Waterless Urinals (note that commercial buildings having both waterless 4 points
urinals and high efficiency toilets will have a combined point value of 6
points)
Faucets Water Efficient faucets (1.28gpm) 3 points
Commercial Water Efficient dishwashers (20% water savings) 4 points
Dishwashers
Commerecial Water Efficient laundry (15% water savings) 3 points
Laundry High Efficiency laundry Equipment that captures and reuses rinse water (30% .
. 6 points
Washers water savings)
Commercial Establish an operational program to reduce water loss from pools, water TBD
Water features, etc., by covering pools, adjusting fountain operational hours, and
Operations using water treatment to reduce draw down and replacement of water.
Program Point values for these types of plans will be determined based upon design
and engineering data documenting the water savings.
Reduction Measure PS T1: Land Use Based Trips and VMT Reduction
Mixed Use Mixes of land uses that complement one another in a way that reduces the TBD
need for vehicle trips can greatly reduce GHG emissions. The point value of
mixed use projects will be determined based upon traffic studies that
demonstrate trip reductions and/or reductions in vehicle miles traveled
Local Retail Having residential developments within walking and biking distance of local TBD
Near Residential | retail helps to reduce vehicle trips and/or vehicle miles traveled.
(Commercial . . . . . - .
. The point value of residential projects in close proximity to local retail will
only Projects) . . . . )
be determined based upon traffic studies that demonstrate trip reductions
and/or reductions in vehicle miles traveled
Reduction Measure PS T2: Bicycle Infrastructure
Bicycle Provide bicycle paths within project boundaries. 8D
Infrastructure . . . . .
Provide bicycle path linkages between project site and other land uses. 2 points
Provide bicycle path linkages between project site and transit. .
5 points
Reduction Measure PS T3: Electric Vehicle Infrastructure
Electric Vehicles Provide public charging station for use by an electric vehicle (ten points for 10 points
each charging station within the facility).
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Reduction Measure PS T4: Employee Based Trip &VMT Reduction Policy

Description

Project Points

Compressed
Work Week

Reduce the number of days per week that employees need to be on site will
reduce the number of vehicle trips associated with commercial/industrial
development. Compressed work week such that full time employees are on
site:

5 days per week
4 days per week on site

3 days per week on site

TBD

Car/Vanpools

Car/vanpool program

Car/vanpool program with preferred parking
Car/vanpool with guaranteed ride home program
Subsidized employee incentive car/vanpool program

Combination of all the above

TBD

Employee
Bicycle/
Pedestrian
Programs

Complete sidewalk to residential within % mile
Complete bike path to residential within 3 miles
Bike lockers and secure racks

Showers and changing facilities

Subsidized employee walk/bike program

(Note combine all applicable points for total value)

TBD

Shuttle/Transit
Programs

Local transit within % mile

Light rail transit within % mile

Shuttle service to light rail transit station
Guaranteed ride home program
Subsidized Transit passes

Note combine all applicable points for total value

TBD

CRT

Employer based Commute Trip Reduction (CRT). CRTs apply to commercial,
offices, or industrial projects that include a reduction of vehicle trip or VMT
goal using a variety of employee commutes trip reduction methods. The
point value will be determined based upon a TIA that demonstrates the
trip/VMT reductions. Suggested point ranges:

Incentive based CRT Programs (1-8 points)

Mandatory CRT programs (5-20 points)

TBD

Other Trip
Reductions

Other trip or VMT reduction measures not listed above with TIA and/or
other traffic data supporting the trip and/or VMT for the project.

TBD




Assigned

Feature Description Point Values | Project Points

Total Points from Commercial/Industrial Project:

-Commercial/lndustrial Section Ends-





