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CEQA Requirements
This document has been prepared as an Addendum to the adopted Joint Initial
Study/Environmental Assessment (Joint IS/EA) for the Ciolino General Plan Amendment and
Rezone Project in accordance with the CEQA Guidelines, Section 15164. CEQA Guidelines
Section 15164(a) states, “The lead agency or a responsible agency shall prepare an addendum to
a previously certified EIR if some changes or additions are necessary but none of the conditions
described in Section 15162 calling for preparation of a subsequent EIR have occurred.” Pursuant
to Section 15164(e) a brief explanation is provided herein documenting the City’s decision that
preparation of a subsequent EIR or negative declaration is not required.
The CEQA Guidelines Sections 15164(b) that that an addendum to an adopted negative
declaration may be prepared if only minor technical changes or additions are necessary or none
of the conditions described in Section 15162 calling for the preparation of a subsequent EIR or
negative declaration have occurred. In addition, the CEQA Guidelines Sections 15164(c) and (d)
state that an addendum need not be circulated for public review, but can be included or attached
to the Final EIR or adopted negative declaration and the decision-making body shall consider the
addendum with the Final EIR or adopted negative declaration prior to making a decision on the
project.
The requirements of the CEQA Guidelines are described in more detail below. With the
proposed project (described below), use of an Addendum is an appropriate means for the City to
evaluate and memorialize that the project does not trigger the need for additional environmental
review under Section 15162.
This addendum demonstrates that the circumstances, impacts, and mitigation measures identified
in the Joint IS/EA for the Ciolino General Plan Amendment and Rezone Project remain
substantively unchanged by the situation described herein, and supports the finding that the Belle
Noci Project (proposed project) does not raise any new issues and does not cause the level of
impacts identified in the previous IS/EA to be exceeded.
Background
A Joint IS/EA was prepared for the Ciolino General Plan Amendment and Rezone Project in
August 2014. The Joint IS/EA evaluated multi-family development on the project site at a
program level, given that a site development plan had not yet been prepared for the project.
Commensurate with the City’s adoption of the Joint IS/EA, the City also adopted a General Plan
Amendment to redesignate the project site from Commercial to Multi-Family High Density
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Residential (MFH), and approved a rezone for the site from General Commercial District (GC)
to R-4 High-Density Residential District (R4).
The MFH designation has a density range of 21 to 40 units peracre. For the 0.29-acre Ciolino
project site, this results in an allowable density range of six to 12 units. As a result, the Joint
IS/EA evaluated the proposed impacts resulting from the development of a maximum of 12
multi-family units on-site.
The Joint IS/EA also recognized that, subsequent to the approval of the program-level General
Plan Amendment and Rezone entitlements, the applicant will be required to obtain project-level
approvals before the site can be developed. For example, pursuant to Section 18.74.030 of the
Municipal Code, prior to issuance of a building permit, any future residential development
project shall undergo Architectural and Site Plan Review/Design Review. The Architectural and
Site Plan Review process is intended to allow for review and approval of plans for all structures
and physical improvements.
Project Location
The 0.29-acre project site is located in Morgan Hill, Santa Clara County, California (see Figure
1). The site is located at the intersection of Ciolino Avenue and Monterey Road to the west of
Highway 101 (see Figure 2). The site is identified as Assessor’s Parcel Number (APN) 767-09029.
Project Description
The proposed Belle Noci project includes development of an eight-unit affordable housing
complex on the project site. The complex would consist of a three-story building, with a parking
garage on the first level, and eight two-bedroom housing units, with exterior spaces, on the
second and third levels (see Figures 3, 4, and 5). The project includes connections to existing
water, sewer, and storm drain lines located in the surrounding road right-of-ways. A total of 16
parking spaces will be provided on-site. Primary access to the units would be provided from
Ciolino Avenue. The site would be landscaped with street trees and larger shrubs.
The required entitlements for the proposed project include the following:
•
•
•
•

Addendum to a previously-approved Joint IS/EA;
Zoning Ordinance Amendment for Planned Development Overlay;
Development Agreement; and
Site Plan Review.
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Figure 1
Regional Location

Project Site
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Figure 2
Project Vicinity

Project Site

N
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Figure 3
Site Development Plan
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Figure 4
Site Development Plan – Level Two and Garage Level
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Figure 5
Site Development Plan – Roof Plan and Level Three
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Determination
An Addendum to an approved IS//Mitigated Negative Declaration (MND)/EA may be prepared
if only minor technical changes or additions are required, and none of the conditions identified in
CEQA Guidelines Section 15162 are present. The following identifies the standards set forth in
section 15162 as they relate to the project.
1.

Substantial changes are proposed in the project which will require major
revisions of the previous EIR or negative declaration due to the involvement
of new significant environmental effects or a substantial increase in the
severity of previously identified significant effects;

2.

Substantial changes occur with respect to the circumstances under which the
project is undertaken which will require major revisions of the previous EIR
or negative declaration due to the involvement of new significant
environmental effects or a substantial increase in the severity of previously
identified significant effects; or

3.

New information of substantial importance, which was not known and could
not have been known with the exercise of reasonable diligence at the time the
previous EIR was certified as complete or the negative declaration was
adopted, shows any of the following:
a)

The project will have one or more significant effects not
discussed in the previous EIR or negative declaration;

b)

Significant effects previously examined will be substantially
more severe than shown in the previous EIR [or negative
declaration];

c)

Mitigation measures or alternatives previously found not to be
feasible would in fact be feasible, and would substantially
reduce one or more significant effects of the project, but the
project proponents decline to adopt the mitigation measure or
alternative, or;

d)

Mitigation measures or alternatives which are considerably
different from those analyzed in the previous EIR would
substantially reduce one or more significant effects on the
environment, but the project proponents decline to adopt the
mitigation measure or alternative.

Discussion
The Ciolino General Plan Amendment and Rezone Project Joint IS/EA analyzed eight to twelve
multi-family affordable residential units, as initially proposed and approved. The project would
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now include eight residential units and includes a site development plan, preliminary grading
plan, landscape plan, and design review. Any potential impacts beyond those previously
identified and addressed in the 2014 Joint IS/EA are discussed below.
Geology and Soils
The proposed project would involve fewer residential units than the original project. As such, the
number of units that could be affected by unstable or expansive soils would be less than that of
the original project. The Joint IS/EA determined that impacts related to rupture of a known
earthquake fault, ground shaking, ground failure, landslides, soil erosion, and soils incapable of
adequately supporting the use of septic tanks or alternative wastewater disposal systems would
be less than significant or negligible. Impacts related to unstable or expansive soils were
determined to be less-than-significant with mitigation incorporated. Pursuant to Mitigation
Measures VI-1 of the Joint IS/EA, a design-level Geotechnical Investigation was completed for
the Belle Noci Project by Geo-Logic Associates on April 17, 2015 (see Attachment A to this
Addendum).
According to the Investigation, three exploratory drill holes (DH‐1 through DH‐3) were
advanced during the Geotechnical Investigation. A layer of fill, about two feet thick, was
encountered in DH‐1. The fill consists of loose clayey sand with chucks of asphalt concrete.
Below the fill in DH‐1 and below the ground surface in DH‐2 and DH‐3, intermediate plasticity
clays with variable amounts of sand were encountered to a depth of about 12½ feet below ground
surface (bgs). The clays are generally stiff to hard in consistency. Layers of granular soils
consisting of poorly graded sand with gravel and clayey gravel with sand were located below the
clays to the maximum explored depth of about 20 feet bgs. The granular soils are generally
medium dense to very dense in relative density. Groundwater was not encountered in any of the
drill holes. Because the site has undergone development and grading in the past, undisclosed
variations in subsurface conditions are unlikely to exist on-site, such as old foundations,
abandoned utilities, and localized areas of deep and loose fill. In addition, the near-surface soil
located on-site has an intermediate plasticity, which generally corresponds to a moderate
expansion potential. The recommendations of the Geotechnical Investigation shall be
incorporated into the project design in order to ensure impacts related to unstable or expansive
soils would not occur. Therefore, consistent with the conclusions of the Joint IS/EA, a
potentially significant impact would occur. The modified mitigation measure below ensures
compliance with Mitigation Measure VI-1 of the Joint IS/EA which requires submittal of a
design-level geotechnical report for the project site to determine the extent of high shrink-swell
soils and backfill material on-site.
VI-1.

Prior to the approval of improvement plans, the plans shall be designed to
incorporate the recommendations of the Geotechnical Investigation prepared for the
proposed project by Geo-Logic Associates (dated April 17, 2015). Recommendations
are set forth in Section 6 of the Geotechnical Investigation and provide engineering
practices for the undocumented fill and expansive soils encountered on-site to ensure
that these types of soils do not result in adverse impacts to the structure. Engineering
practices include but are not limited to removal and recompaction of moisturesensitive soils.
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All building plans shall be reviewed and approved by the City Engineer and the
Community Development Department prior to issuance of building permits to ensure
that all geotechnical recommendations specified in the Geotechnical Investigation
are properly incorporated and utilized in the design.
Consistent with the conclusion of the Joint IS/EA, implementation of Mitigation Measure VI-1
would reduce impacts related to expansive or unstable soils to a less-than-significant level.
Hydrology and Water Quality
The proposed project would involve fewer residential units than the original project. As such, the
number of units that could be affected by potential flooding would be less than that of the
original project. The Joint IS/EA determined that impacts related to violation of water quality
standards, depletion of groundwater supplies or interference with groundwater recharge,
substantial alteration of the drainage pattern, creation of runoff which would exceed the capacity
of the stormwater drainage system, flooding as a result of the failure of a levee or dam, and
inundation by seiche, tsunami, or mudflow would be less than significant or negligible. Impacts
related to placement of housing or structures within a 100-year floodplain were determined to be
less-than-significant with mitigation incorporated. Pursuant to Mitigation Measures IX-1 of the
Joint IS/EA, a Flood Study was completed for the Belle Noci Project by MH Engineering
Company on October 21, 2015 (see Attachment B to this Addendum).
In order to determine the impact of the Belle Noci Project, an existing conditions model was
developed. MH Engineering Company then created a post-development model by adding the
Belle Noci Project and Belle Alori Project to determine the effects of the two projects alone.
Lastly, a cumulative post-development model was created by adding approved projects not yet
completed, such as (1) Gera (Dunn Avenue), (2) Guidotti (Myrtle Avenue), (3) Latala (Myrtle
Avenue), (4) Rancho Del Puablo (Church Street), (5) Monterey Station (Bysaglia Street), and (6)
Colina Vista (San Pedro Avenue). According to the Study, development of the project would
result in a moderate increase (0.16 feet or 1.92 inches) in the base flood elevation. However, the
increases are still only 0.36 feet (4.32 inches) above the effective base flood elevation. Because
the moderate increase is less than 1.0 feet above the Federal Emergency Management Agency
(FEMA) Flood Insurance Rate Map (FIRM), the City of Morgan Hill would still be within the
allowable tolerances for development in the floodplain. Therefore, the proposed project would
not result in any additional impacts beyond those identified in the Joint IS/EA.
Noise
The proposed project would involve fewer residential units than the original project. As such, the
number of units that could be affected by noise and the amount of traffic noise associated with
project operation would be less than that analyzed in the Joint IS/EA. The reduction in residential
units as compared to the analysis in the Joint IS/EA would reduce the amount of vehicle trips
and, thus, traffic noise generated by the proposed project. The Joint IS/EA determined that
impacts related to groundborne vibration, temporary or periodic increases in ambient noise
levels, and noise levels associated with public or private airports would be less than significant or
negligible. Impacts related to generation of noise levels in excess of standards and a substantial
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permanent increase in ambient noise levels were determined to be less-than-significant with
mitigation incorporated. Pursuant to Mitigation Measures XII-1 of the Joint IS/EA, a designlevel Noise Assessment Study was completed by Edward L. Pack Associates, Inc. on November
6, 2015 (see Attachment C to this Addendum).
Construction Noise
During the construction phase of the project, noise from construction activities would add to the
noise environment in the immediate project vicinity. Activities involved in construction could
generate maximum noise levels ranging from 76 to 88 dB at a distance of 50 feet (Federal
Highway Administration, January 2006). Chapter 8.28 of the Morgan Hill Municipal Code
prohibits construction activities between 8:00 PM and 7:00 AM, Monday through Friday, and
between 6:00 PM and 9:00 AM on Saturdays. Construction activities may not occur on Sundays
or federal holidays. The Morgan Hill Municipal Code does not specify any short-term noise level
limits. Given the limited duration of on-site construction activities, enforcement of time
restrictions specified in the Morgan Hill Noise Ordinance would be adequate to maintain
construction-related noise at less-than-significant levels. Therefore, the proposed project would
not result in any additional impacts related to construction noise beyond those identified in the
Joint IS/EA.
Operational Noise
The methods and noise standards utilized in the Noise Assessment Study are discussed in detail
below.
Existing Noise Levels
To determine the existing noise environment at the site, continuous recordings of the
sound levels were made at a location 73 feet from the centerline of Monterey Road. The
measurement location is shown in Figure 6. The measurements were made on October 29
and October 30, 2015 using a Larson-Davis LDL 812 Precision Integrating Sound Level
Meter.
The meter yields, by direct readout, a series of descriptors of the sound levels versus
time, as described in Appendix B of Attachment C. The measured descriptors include the
L 1 , L10 , L50 , and L90 (i.e., the noise levels that are exceeded one percent, 10 percent, 50
percent, and 90 percent of the time). In addition, the maximum noise levels (L max ),
minimum noise levels (L min ), and the continuous equivalent-energy levels (L eq ) were
measured, which were used to calculate the Day-Night Level (DNL).
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Figure 6
Noise Measurement Location

Project Site

Source: Edward L. Pack Associates Inc. Noise Assessment Study for the Planned “Belle Noci” Multi-Family Development, Monterey Road, Morgan Hill.
November 6, 2015.
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The measurements were made for a total period of 24 hours and included recordings of
the noise levels during representative hours of the daytime and nighttime periods of the
DNL index. The results of the measurements are shown in data tables in Appendix C of
Attachment C. The existing L eq at the measurement location ranged from 61.7 to 66.5 Aweight decibels (dBA) during the daytime and from 51.6 to 63.3 dBA during the
nighttime. The existing L max at the planned building setback ranged from 70 to 72 dBA
during the daytime and from 64 to 70 dBA during the nighttime.
It should be noted that traffic noise dissipates at a rate of three to six decibels (dB) for
each doubling of the distance from the source to the receiver. Therefore, other locations
on the project site at greater distances from the roadway would have lower noise levels.
Additional noise shielding would be provided by the proposed building.
Future (2030) Noise Levels
As noted above, the future (2030) traffic volume data for Monterey Road were reported
in the City of Morgan Hill Circulation Element. The General Plan and Recommended
Roadway Forecast for Monterey Road predict an increase from the 2009 volume of
19,330 vehicles ADT to 26,600 vehicles ADT. The increase from the calculated 2014
volume of 20,857 vehicles ADT to the 2030 volume of 26,600 vehicles ADT yields a one
dB increase in the traffic noise levels.
The DNL for the survey location were calculated by decibel averaging of the L eq as the
noise levels apply to the daily time periods of the DNL index. The DNL is a 24-hour
noise descriptor that uses the measured L eq values to calculate a 24-hour, time-weighted
average noise exposure. The formula used to calculate the DNL is described in Appendix
B of Attachment C. Adjustments were applied to the measured noise levels to account for
the various setback distances from the measurement location using methods established
by the Highway Research Board.
To determine the interior noise exposures in project living spaces, a 15 dB reduction was
applied to the exterior noise exposures at the building setbacks to represent the
attenuation provided by a typical building shell under an annual-average condition. The
annual-average condition assumes that windows are comprised of standard dual-pane
thermal insulating glass and are kept open up to 50 percent of the time for natural
ventilation.
City of Morgan Hill Noise Element
The operational noise exposures presented within the Noise Assessment Study were
compared to the standards of the City of Morgan Hill Noise Element, which utilizes the
DNL 24-hour descriptor to define acceptable noise exposures for various land uses. The
standards specify a limit of 65 dB DNL at common areas of multi-family developments if
mitigation to achieve 60 dB DNL is not feasible. The exterior noise standards are
typically not applied to small, limited use areas such as balconies and decks. Thus, a limit
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of 65 dB DNL is used within the Noise Assessment Study as the criterion for the
proposed patio areas.
A limit of 45 dB DNL is specified in the City of Morgan Hill Noise Element for interior
living spaces. In addition, the Noise Element specifies that, when the exterior noise
exposure is greater than 60 dB DNL, the maximum instantaneous noise levels shall not
exceed 50 dBA in bedrooms and 55 dBA in other living spaces. The exterior noise
exposures at the planned building façades along Monterey Road would be higher than 60
dB DNL under existing and future conditions. Thus, the interior maximum noise limits of
50 dBA in bedrooms and 55 dBA in other living spaces are applicable to the proposed
project.
Title 24 of the California Code of Regulations
The Title 24 standards use the DNL descriptor and specify a limit of 45 dB DNL or lower
for interior living spaces from exterior noise sources. In addition, the Title 24 standards
specify minimum sound insulation ratings for common partitions separating different
dwelling units and dwelling units from interior common spaces. The standards specify
that common walls and floor/ceiling assemblies must have a design Sound Transmission
Class (STC) rating of 50 or higher. As design details for the interior partitions of the
project were not available at the time of this study, an evaluation of the interior partitions
has not been made.
Results
The results of the Noise Assessment Study are discussed in detail below.
Exterior Noise Exposure
The noise exposure at the measurement location, 73 feet from the centerline of Monterey
Road, was calculated to be 67 dB DNL. Under future (2030) traffic conditions, the noise
exposure is expected to increase to 68 dB DNL.
The noise exposures at the most impacted planned patios, 78 feet from the centerline of
the Monterey Road, were calculated to be up to 61 and 62 dB DNL under existing and
future (2030) traffic conditions, respectively. Thus, the noise exposures will be within the
65 dB DNL limit of the City of Morgan Hill Noise Element standards. Noise mitigation
for the exterior areas would not be required.
Interior Noise Exposure
The Noise Assessment Study evaluates the highest hourly maximum noise level during
the daytime hours of 7:00 AM to 10:00 PM calculated for the interior living spaces
against the City’s 55 dBA limit for other living spaces (other than bedrooms). In addition,
the Study evaluates the highest hourly maximum noise level during the nighttime hours
of 10:00 PM to 7:00 AM calculated for the bedrooms against the 50 dBA limit for
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bedrooms included in the City’s Noise Element. Furthermore, the Study evaluates the
highest hourly maximum noise level calculated for the interior living spaces against the
45 dB DNL or lower limit included in the Title 24 standards.
The interior noise exposures in the living spaces closest to Monterey Road were
calculated to be 50 and 51 dB DNL under existing and future (2030) traffic conditions,
respectively. Thus, the noise exposures will be up to six dB in excess of the 45 dB DNL
limit of the Title 24 standards. It should be noted that the resulting interior noise
exposures would comply with the City’s 55 dBA limit for other living spaces and the 50
dBA limit for bedrooms set by the City’s Noise Element.
To determine the interior maximum noise levels, a 25 dB reduction factor was applied to
the measured maximum noise levels at the building setback to account for the noise
reduction provided by the building shell under a closed window condition. The interior
maximum noise levels in the most impacted living spaces closest to Monterey Road were
calculated to be 44 to 46 dBA during the daytime. Thus, the maximum interior noise
levels will be within the 55 dBA limit for living spaces. The maximum interior noise
levels were calculated to be 38 to 44 dBA during the nighttime period. Thus, the
maximum interior noise levels will be within the 50 dBA limit for bedrooms.
As shown by the above evaluations, the interior noise exposures would exceed the limits
of the Title 24 standards. Noise mitigation measures for the interior living spaces would
be required.
Traffic Noise Levels
According to Edward L. Pack Associates, Inc., a project would have to add
approximately 15 percent to the existing traffic volumes in order to increase the noise
environment by one decibel. 1 An increase in three decibels, which amounts to doubling
the existing traffic volumes, would be considered significant. Given the minimal amount
of units being proposed by the proposed project, the project would not likely add 15
percent, nor double the existing traffic volumes along Monterey Road. As such, a
significant increase in traffic noise would not occur as a result of the proposed project.
Conclusion
Overall, the proposed project would not result in any additional impacts related to construction
noise beyond those identified in the Joint IS/EA. However, the Noise Assessment Study
determined that interior noise levels would exceed the limits of the City of Morgan Hill Noise
Element and Title 24 standards. Mitigation would be required in order to reduce the
aforementioned operational noise impact. Therefore, consistent with the conclusions of the Joint
IS/EA, a potentially significant impact would occur. The modified mitigation measure below
ensures compliance with Mitigation Measure XII-1 of the Joint IS/EA which requires submittal
of a design-level acoustical analysis to confirm that the design of residential units is sufficient to

1

Personal email communication from Jeffrey Pack of Edward L. Pack Associates, Inc., dated December 4, 2015.
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reduce interior average noise levels to 45 dBA L dn or lower, and to reduce interior maximum
instantaneous noise levels to 50 dBA Lmax or less in bedrooms, and 55 dBA L max in all other
habitable rooms.
XII-1.

Prior to issuance of a building permit, the project applicant shall show on building
plans, subject to review and approval by the Planning Division, that the following
window and door controls are included in the project design:
•
•

•
•

All windows and glass doors of living spaces with a direct or side view to
Monterey Road (north, east, and south façades) shall have a minimum Sound
Transmission Class (STC) rating of 28.
Mechanical ventilation shall be provided to all units with a direct or side view
to Monterey Road (north, east, and south façades), consistent with Chapter
15.08 of the Morgan Hill Ordinance Code. In addition, the ventilation
methods or equipment shall not compromise the acoustical integrity of the
building shell.
All remaining windows of the project, including bathroom windows, may be
fitted with any type of glass.
All windows must be of good quality and provide tight seals to prevent sound
infiltration. To achieve an acoustically-effective window construction, the
operable window panels must form an air-tight seal when in the closed
position. In addition, the window and door frames must be caulked to the wall
opening around their entire perimeter with a non-hardening caulking
compound or acoustical sealant.

It should be noted that many dual-pane window assemblies have inherent noise
reduction problems in the traffic noise frequency spectrum due to resonance that
occurs within the air space between the window lites, and the noise reduction
capabilities vary from manufacturer to manufacturer. Therefore, the acoustical test
report of all sound rated windows and doors should be reviewed by a qualified
acoustician to ensure that the chosen windows and doors will adequately reduce
traffic noise to acceptable levels. The project applicant shall obtain a letter of
compliance for the window and door controls listed above prior to issuance of a
building permit from the Planning Division.
Consistent with the conclusion of the Joint IS/EA, implementation of Mitigation Measure XII-1
would reduce impacts related to noise to a less-than-significant level.
Additional Environmental Resource Areas
In addition to the impacts analyzed in the following discussions, the Ciolino General Plan
Amendment and Rezone Project Joint IS/EA also included analysis of Aesthetics; Agriculture
and Forest Resources; Air Quality; Biological Resources; Cultural Resources; Greenhouse Gas
Emissions; Hazards and Hazardous Materials; Land Use and Planning; Mineral Resources;
Population and Housing; Public Services; Recreation; Transportation and Circulation; and
Utilities and Services Systems. The original project resulted in less than significant impacts for
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all of the above categories, with Cultural Resources being the exception. The Ciolino General
Plan Amendment and Rezone Project Joint IS/EA identified a less-than-significant impact to
Cultural Resources with incorporation of the recommended mitigation measures. The proposed
project would have similar impacts and would be required to apply the mitigation measures in
the IS/MND. The proposed project would have less impacts than the conclusions made in the
previous IS/MND with regards to Hazards and Hazardous Materials; Population and Housing;
Public Services; Utilities and Service Systems; and Recreation because the proposed number of
residential units is less than what was analyzed in the Joint IS/EA project, therefore the impacts
of risk of exposure to hazardous sources, substantial population growth, the use of water and
energy, altered services related to public services, and use of utilities and recreational facilities
are reduced even further below the thresholds of significance. Aesthetics would be less impacted
by the proposed project because the reduction in residential units would decrease the amount of
obstruction to the surrounding area than the original 12 units proposed. In regards to impacts
related to Transportation and Circulation, the proposed project would reduce the amount of
residential units and, thus, daily and peak hour vehicle trips assumed in the Joint IS/EA; thus,
impacts related to such as a result of the proposed project would be reduced as compared to the
Joint IS/EA. Similarly, conclusions made in regards to Air Quality would be reduced because the
reduction in residential units would reduce overall traffic and pollutants associated with traffic.
Therefore, the project would not result in any new significant information of substantial
importance, new impacts or an increase the severity of previously identified impacts that would
require major revisions to the original Joint IS/EA.
Conclusion
As established in the discussions above regarding the potential effects of the proposed project,
substantial changes are not proposed to the project nor have any substantial changes occurred
that would require major revisions to the original Joint IS/EA. Due to the proposed reduction in
residential units in comparison to the originally approved project, impacts beyond those
identified and analyzed in the Ciolino General Plan Amendment and Rezone Project Joint IS/EA
would not result. Overall, the proposed modifications to the project would not result in any new
information of substantial importance that would have new, more severe impacts, or new or
revised alternatives from what was identified for the original project in the Joint IS/EA. As such,
the proposed project would not result in any conditions identified in CEQA guidelines section
15162, and a subsequent MND is not required.
Based on the above analysis, this Addendum to the previously-adopted Joint IS/EA for the
project has been prepared.
Attachments:
A
B.
C.

Geotechnical Investigation
Flood Study
Noise Assessment Study

17

GEOTECH
G
HNICAL INVESTIIGATION
N
MORGAN
M
N HILL FAMILY A
APARTM
MENTS

CIOLINO
C
UE AND M
MONTER
REY ROA
AD
AVENU
MORGAN
M
N HILL, CALIFOR
C
RNIA
APRIL
A
17, 2015
2
PROJECT
P
NO. 2015.00
058

SUBMITTED TO:
T
EAH
E Housingg
2169
2
E. Franccisco Boulevvard, Suite B
San
S Rafael, CA
C 94904

PREPARED
P
BY
Y:
Geo‐Logic
G
Asssociates
dba
d Pacific Geotechnical
G
l Engineerin
ng
16055
1
Caputo Drive, Suitte D
Morgan
M
Hill, California 95037
9
(4
408) 778‐2818

GEOTECHNICAL INVESTIGATION
MORGAN HILL FAMILY APARTMENTS
CIOLINO AVENUE AND MONTEREY ROAD
MORGAN HILL, CALIFORNIA
TABLE OF CONTENTS
1.

INTRODUCTION ..................................................................................................... 1
1.1
1.2
1.3
1.4

2.

SITE INVESTIGATION.............................................................................................. 3
2.1
2.2

3.

SEISMIC SOURCES ............................................................................................................ 5
GROUND ACCELERATION AND SEISMICITY ..................................................................... 5
LIQUEFACTION ................................................................................................................. 6
SITE COEFFICIENTS AND SEISMIC GROUND MOTION VALUES ........................................ 6

DISCUSSION AND CONCLUSIONS ........................................................................... 7
5.1
5.2
5.3
5.4
5.5
5.6

6.

SURFACE CONDITIONS ..................................................................................................... 4
SUBSURFACE CONDITIONS .............................................................................................. 4
GROUNDWATER .............................................................................................................. 4
VARIATIONS IN SUBSURFACE CONDITIONS ..................................................................... 4

SEISMIC CONSIDERATIONS .................................................................................... 5
4.1
4.2
4.3
4.4

5.

SUBSURFACE EXPLORATION ............................................................................................ 3
LABORATORY TESTING..................................................................................................... 3

FINDINGS............................................................................................................... 4
3.1
3.2
3.3
3.4

4.

GENERAL .......................................................................................................................... 1
PROJECT DESCRIPTION .................................................................................................... 1
INFORMATION PROVIDED ............................................................................................... 1
PURPOSE AND SCOPE OF SERVICES ................................................................................. 1

GENERAL .......................................................................................................................... 7
SURFACE FAULT RUPTURE ............................................................................................... 7
SEISMIC GROUND SHAKING ............................................................................................ 7
EXPANSION POTENTIAL OF SITE SOIL .............................................................................. 7
PAST IMPROVEMENTS AND EXISTING FILL ...................................................................... 7
CORROSION POTENTIAL .................................................................................................. 8

RECOMMENDATIONS ............................................................................................ 9
6.1
EARTHWORK .................................................................................................................... 9
6.1.1
Clearing and Stripping ............................................................................................. 9
6.1.2
Excavations and Temporary Construction Slopes ................................................... 9
6.1.1
Over‐excavation and Re‐compaction ...................................................................... 9
6.1.2
Subgrade Preparation............................................................................................ 10
6.1.3
Material for Engineered Fill ................................................................................... 10
6.1.4
Engineered Fill Placement and Compaction .......................................................... 10
6.1.5
Utility Trench Excavation and Backfill ................................................................... 11
6.1.6
Considerations for Soil Moisture and Seepage Control ........................................ 11
6.1.7
Wet Weather Construction ................................................................................... 12
6.2
FOUNDATIONS ............................................................................................................... 12
6.3
CONCRETE SLABS‐ON‐GRADE ........................................................................................ 13
6.4
RETAINING WALLS ......................................................................................................... 13
6.5
SURFACE AND SUBSURFACE DRAINAGE ........................................................................ 14

7.
8.

PLAN REVIEW, EARTHWORK AND FOUNDATION OBSERVATION ......................... 16
LIMITATIONS ....................................................................................................... 17

GEOTECHNICAL INVESTIGATION
MORGAN HILL FAMILY APARTMENTS
CIOLINO AVENUE AND MONTEREY ROAD
MORGAN HILL, CALIFORNIA
TABLE OF CONTENTS (CONTINUED)
FIGURE

Figure 1 ‐ Site Plan

APPENDIX A ‐ Subsurface Exploration
Keys to Soil Classification (Fine and Coarse Grained Soils)
Log of Drill Holes DH‐1 Through DH‐3
APPENDIX B ‐ Laboratory Test Results
Atterberg Limits Summary Report
Particle Size Analysis Test Report
CERCO Analytical report and corrosion test results

GEOTECHNICAL INVESTIGATION
MORGAN HILL FAMILY APARTMENTS
CIOLINO AVENUE AND MONTEREY ROAD
MORGAN HILL, CALIFORNIA
1. INTRODUCTION
1.1 GENERAL
This report presents the results of our geotechnical investigation for the proposed Morgan Hill
Family Apartments project to be located southwest of Ciolino Avenue and Monterey Road in
Morgan Hill, California. The approximate location of the site is shown on the Vicinity Map
included with the Site Plan, Figure 1, of this report. The Site Plan shows a layout of the
proposed project.
This report presents our conclusions and geotechnical recommendations for project design and
construction. These conclusions and recommendations are based on subsurface information
collected during this investigation. The conclusions and recommendations in this report should
not be extrapolated to other areas or used for other projects without our review.
1.2 PROJECT DESCRIPTION
The project will involve construction of an 8‐unit apartment building on the approximately
10,000‐square‐foot site. The building will have two stories over either a wood frame parking
garage or a concrete podium. Associated improvements will include exterior flatwork,
underground utilities and landscaping.
Based on the preliminary grading plan provided to us, site grading will involve fills up to about
3 feet thick for construction of the building pad. A retaining wall about 3 feet high is proposed
along the west side of the site. Excavations of variable depths will be required for construction
of underground utilities.
The above project descriptions are based on information provided to us. If the actual project
differs from those described above, Geo‐Logic Associates dba Pacific Geotechnical Engineering
should be contacted to review our conclusions and recommendations and present any
necessary modifications to address the different project development schemes.
1.3 INFORMATION PROVIDED
For this investigation, we were provided with a set of three sheets of civil engineering drawings
prepared by MH Engineering and dated 9/14, and information about the proposed project.
1.4 PURPOSE AND SCOPE OF SERVICES
The purpose of this investigation was to explore subsurface conditions at the project site and to
develop geotechnical recommendations for design and construction of the proposed
improvements. The following was performed.

1. Performed a site reconnaissance to observe existing site conditions and to mark
locations of our exploration.
2. Notified Underground Service Alert (USA) for underground utility clearance.
3. Coordinated our field exploration with our client.
4. Conducted subsurface exploration by means of three exploratory drill holes.
5. Performed laboratory testing on selected soil samples.
6. Performed engineering analysis on the collected data.
7. Prepared this geotechnical investigation report.
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2. SITE INVESTIGATION
Our field investigation consisted of a site reconnaissance and a subsurface exploration program.
The site reconnaissance was to observe existing site surface conditions. The subsurface
exploration was to explore soil conditions at selected locations on the site.
2.1 SUBSURFACE EXPLORATION
Our subsurface exploration program included drilling of three exploratory holes (DH‐1 through
DH‐3) on March 25, 2015, using a truck‐mounted drill rig equipped with 8‐inch‐diameter
hollow‐stem augers. Depth of exploration was about 20 feet below ground surface (bgs). The
holes were located in the field by referencing to existing site features and pacing; therefore,
their locations are approximate. The approximate locations of the drill holes are shown on
Figure 1.
Soil samples were obtained from the drill holes using a 2‐inch outside diameter (1.4‐inch inside
diameter) split‐barrel sampler (also called a Standard Penetration Test sampler) and a 3‐inch
outside diameter (2½‐inch inside diameter) split barrel sampler with 6‐inch‐long liners. Soil
samples were obtained by driving the sampler up to 18 inches into the earth material using a
140‐pound hammer falling 30 inches. The hammer was operated using a wire winch and pulley
system. The number of blows required to drive the sampler was recorded for each 6‐inch
penetration interval. The number of blows required to drive the sampler the last 12 inches, or
the penetration interval indicated on the log when harder material was encountered, is shown
as blows per foot (blow count) on the drill hole logs.
Visual classification of soils encountered in our drill holes was made in general accordance with
the Unified Soil Classification System (ASTM D 2487 and D 2488). The laboratory test results
were used to refine our field classifications. Two Keys to Soil Classification, one for fine grained
soils and one for coarse grained soils, are included in Appendix A together with logs of the drill
holes.
2.2 LABORATORY TESTING
Laboratory tests were performed on selected soil samples. These tests included water content,
dry density, Atterberg Limits, percent passing a No. 200 sieve and grain size analysis. The
laboratory test results are presented on the drill hole logs at the corresponding sample depths.
Graphic presentations of the results of the Atterberg Limits and grain size analysis tests are
included in Appendix B.
In addition to geotechnical testing, one selected soil sample was sent to CERCO Analytical for
corrosivity testing. A brief report from CERCO Analytical is included in Appendix B.

Project 2015.0058 | Morgan Hill Family Apartments
April 17, 2015

3

3. FINDINGS
3.1 SURFACE CONDITIONS
The property is bordered by Monterey Road on the east, Ciolino Avenue on the north, an
apartment complex on the west, and commercial developments on the south. The site is
currently vacant and its perimeter is surrounded by a chain link fence. Along the western site
boundary, the ground surface is about 3 to 5 feet higher in elevation than the rest of the site,
near the ground surface level of the apartment complex to the west.
3.2 SUBSURFACE CONDITIONS
Three exploratory drill holes (DH‐1 through DH‐3) were advanced during this investigation.
A layer of fill, about 2 feet thick, was encountered in DH‐1. The fill consists of loose clayey sand
with chucks of asphalt concrete. Below the fill in DH‐1 and below the ground surface in DH‐2
and DH‐3, intermediate plasticity clays with variable amounts of sand were encountered to a
depth of about 12½ feet below ground surface (bgs). The clays are generally stiff to hard in
consistency. Below the clays are layers of granular soils consisting of poorly graded sand with
gravel and clayey gravel with sand to the maximum explored depth of about 20 feet bgs. The
granular soils are generally medium dense to very dense in relative density.
For a more detailed description of the earth materials encountered in our exploratory holes,
refer to the drill hole logs in Appendix A.
3.3 GROUNDWATER
Groundwater was not encountered in any of the drill holes. It should be noted that
groundwater depth is subject to seasonal fluctuations depending on water level in nearby
water courses, rainfall, local irrigation, regional water recharging program, well pumping, or
other factors that may not be evident at the time of our investigation.
3.4 VARIATIONS IN SUBSURFACE CONDITIONS
Our interpretations of soil and groundwater conditions, as described in this report, are based
on data obtained from this investigation. Our conclusions and geotechnical recommendations
are based on these interpretations. Please realize the project site has undergone development
and grading in the past. Therefore, it is likely that undisclosed variations in subsurface
conditions exist at the site, such as old foundations, abandoned utilities and localized areas of
deep and loose fill.
Careful observations should be made during construction to verify our interpretations. Should
variations from our interpretations be found, we should be notified to evaluate whether any
revisions should be made to our recommendations.
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4. SEISMIC CONSIDERATIONS
4.1 SEISMIC SOURCES
The Greater San Francisco Bay Area is seismically dominated by the active San Andreas Fault
system, the general boundary between the northward moving Pacific Plate (west of the fault)
and the southward moving North American Plate (east of the fault). This movement is
distributed across a complex system of generally strike‐slip, right lateral, parallel and
subparallel faults.
The project site is not located within a State of California Earthquake Fault Zone and no
mapped active faults are known to cross the site. Regional faults that have a potential to
generate large magnitude earthquakes are listed below. Approximate distances and direction
from the project site to these nearby faults are tabulated below.
Fault
Calaveras
Sargent
San Andreas
Zayante‐Vergeles
San Gregorio

Approximate Map Distance
6¼ km
11¼ km
15 km
19¾ km
53 km

Direction from Site
Northeast
Southwest
Southwest
Southwest
Southwest

4.2 GROUND ACCELERATION AND SEISMICITY
According to ASCE 7‐10, the spectral response acceleration at any period can be taken as the
lesser of the spectral response accelerations from the probabilistic and deterministic ground
motion approaches. We used the US Seismic Design Maps Application at the USGS website for
this purpose to retrieve seismic design parameter values for design of buildings at the subject
site. Two levels of ground motions are considered in the Application: Risk‐targeted Maximum
Considered Earthquake (MCER) and Design Earthquake (DE), with both probabilistic and
deterministic values defined in terms of maximum‐direction rather than geometric‐mean,
horizontal spectral acceleration. The probabilistic MCER spectral response accelerations are
represented by a 5 percent damped acceleration response spectrum having a 1 percent
probability of collapse within a 50‐year period and in the direction of the maximum horizontal
response. The probabilistic Design Earthquake (DE) Sa value at any period can be taken as two‐
thirds of the MCER Sa value at the same period.
Using the latitude and longitude of the site (latitude 37.123547ºN, longitude ‐121.649369ºW)
and a Site Class C, the calculated geometric mean peak ground acceleration adjusted for site
class effects (PGAM) is 0.602g for the MCE. A Site Class C was selected based on regional
information from the USGS website and subsurface conditions encountered.
The Working Group of California Earthquake Probabilities (WGCEP) estimates of the
probabilities of major earthquakes are now in their fourth iteration, with the greatest changes
in approach being the treatment of major faults as segmented, unsegmented or capable of
different rupture scenarios; in the progressive consideration of more potential seismic sources,
and in use of time‐independent versus time‐dependent models. Current estimates (WGCEP,
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2003, 2008) are most detailed for the greater San Francisco Bay Area; WGCEP (2008) estimated
a 63% probability of a large (magnitude 6.7 or greater) earthquake in the San Francisco Bay
area as a whole over a 30‐year period; this overall probability differed only slightly from the
previous (WGCEP, 2003) probability of 62%. The estimate for the Calaveras fault alone is 7%
(revised down from the 11% presented by WGCEP, 2003); for the (northern) San Andreas fault
alone, 21%; and for the Hayward fault, 31% (revised upward from the WGCEP (2003) value of
27%).
4.3 LIQUEFACTION
Soil liquefaction is a phenomenon in which saturated granular soils, and certain fine‐grained
soils, lose their strength due to the build‐up of excess pore water pressure during cyclic loading,
such as that induced by earthquakes. Soils most susceptible to liquefaction are saturated,
clean, loose, fine‐grained sands and non‐plastic silts. Certain gravels, plastic silts, and clays are
also susceptible to liquefaction. The primary factors affecting soil liquefaction include:
1) intensity and duration of seismic shaking; 2) soil type; 3) relative density of granular soils;
4) moisture content and plasticity of fine‐grained soils; 5) overburden pressure; and 6) depth to
ground water.
The site is not located in a Santa Clara County Liquefaction Hazard Zone (County of Santa Clara,
October 26, 2012).
4.4 SITE COEFFICIENTS AND SEISMIC GROUND MOTION VALUES
The following site coefficients and seismic ground motion values were developed using the US
Seismic Design Maps Application with ASCE 7‐10 as the reference document, the site latitude
and longitude, and a Site Class C. A Site Class C was selected based on regional USGS
information.
Parameter
Site Class
Site Coefficient Fa
Site Coefficient Fv
Ss
S1
SMs
SM1
SDs
SD1
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5. DISCUSSION AND CONCLUSIONS
5.1 GENERAL
The project site may be developed as currently planned provided our geotechnical
recommendations are incorporated in the design and construction of the project. The
geotechnical issues we have considered for this project are discussed below. Detailed
recommendations for design and construction of the project are presented in the
“RECOMMENDATIONS” section of this report.
5.2 SURFACE FAULT RUPTURE
The project site is not located in an Alquist‐Priolo Earthquake Fault Zone. Because no active or
potentially active faults are known to cross the campus, it is reasonable to conclude the risk of
fault rupture is low at the campus.
5.3 SEISMIC GROUND SHAKING
The site is in an area of high seismicity. Based on general knowledge of site seismicity, it should
be anticipated that, during the design life of the improvements, the site will be subject to high
intensity ground shaking. The proposed improvements should be designed accordingly using
applicable building codes and experience of the design professionals.
5.4 EXPANSION POTENTIAL OF SITE SOIL
Based on the results of the Atterberg Limits test, the near‐surface soil has an intermediate
plasticity which generally corresponds to a moderate expansion potential.
5.5 PAST IMPROVEMENTS AND EXISTING FILL
Our review of historical aerial images suggests the site was once developed (as early as 1993),
with a building in the northern portion, a smaller building in the southeastern portion, and
asphalt paving occupied the rest of the site. Sometime between December 2005 and August
2006, the buildings and the asphalt paving were removed from the site. We have no
knowledge of how the previous improvements were removed and how the demolition
excavations were backfilled.
About 2 feet of fill was encountered in DH‐1 located in the southern portion of the site.
Although no fill was noted in DH‐2 and DH‐3, relatively low blow count was measured in DH‐3
between depths of 2 to 3 feet bgs.
To mitigate the undocumented fill in the southern portion of the site (and possibly in other
portions of the site) and to provide a more uniform support to the new building, the near‐
surface soil in the proposed building area should be over‐excavated and re‐compacted as
engineered fill, as recommended in the “Recommendation” section of this report.
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5.6 CORROSION POTENTIAL
A selected soil sample was tested to provide general information regarding corrosion potential
of site soil. The corrosivity test results from CERCO Analytical are included in Appendix B of this
report. The project designers should review the results and design the project accordingly.
Additional testing may be necessary to address specific project needs.
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6. RECOMMENDATIONS
6.1 EARTHWORK
6.1.1 Clearing and Stripping

Site clearing should include removal of designated improvements, deleterious materials, debris
and obstructions. Where present, stumps and primary roots (roots about 1 inch or larger in
diameter or about 3 feet or longer in length) of trees and brush should also be removed.
Depressions, voids and holes that extend below proposed finish grade should be cleaned and
backfilled with engineered fill compacted to the recommendations in this report. The backfill
operations should be observed and tested by the project geotechnical engineer.
Surface vegetation should be stripped to sufficient depth to remove the vegetation and
organic‐laden topsoil. Organic laden soils are defined as soils with more than 3 percent by
weight of organic content. Stripped material may be stockpiled for use in future landscape
areas if approved by the project landscape architect; otherwise, it should be removed from the
site. For planning purposes, an average stripping depth of 3 inches may be assumed in
vegetated areas. The actual stripping depth should be determined by the Geotechnical
Engineer at the time of construction.
6.1.2 Excavations and Temporary Construction Slopes

Excavations for this project are expected to include over‐excavation of site soil, trenching to
construct new underground utilities, and excavation to construct foundations. Excavation walls
in clayey soil and less than 5 feet in height should be able to stand near vertical with minimal
bracing, provided proper moisture content in the soil is maintained. Granular soils, with little or
no cohesion, will require more extensive bracing or laying back because they are prone to
sudden collapse. Excavations and temporary construction slopes should be constructed in
accordance with the current CAL‐OSHA safety standards and local jurisdiction. The stability and
safety of excavations, braced or unbraced, is the responsibility of the contractor.
Trench excavations adjacent to existing or proposed foundations should be above an imaginary
plane having an inclination of 1½:1 (horizontal to vertical) extending down from the bottom
edge of the foundations.
6.1.1 Over-excavation and Re-compaction

After site clearing and stripping, soil in the proposed building area should be over‐excavated to
a depth of at least 1 foot below the stripped ground surface. The over‐excavations should
extend a minimum of 5 feet beyond the limits of the proposed building. Soil at the bottom of
the over‐excavations should be scarified, moisture conditioned and compacted as
recommended below under “Subgrade Preparation” before raising the areas to design grades
with engineered fill.
Other loose soils, if encountered during construction, should also be over‐excavated and
re‐compacted as recommended for engineered fill. We recommend a unit price be obtained
from the contractor prior to the start of site grading for over‐excavation and re‐compaction of
any loose fills.
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6.1.2 Subgrade Preparation

Subgrade soil in areas to receive engineered fill, concrete slabs‐on‐grade and pavements should
be scarified to a minimum depth of 12 inches, moisture conditioned and compacted to the
recommendations given under the “Engineered Fill Placement and Compaction” section below.
Prepared soil subgrades should be non‐yielding.
Subgrade preparation should extend a minimum of 5 feet beyond the outermost limits of the
proposed building. For exterior flatwork not connected to the building and for pavement areas,
subgrade preparation should extend a minimum of 3 feet beyond the limits of exterior flatwork
or pavements. After the subgrades have been prepared, the areas may be raised to design
grades by placement of engineered fill.
Moisture conditioning of subgrade soil should consist of adding water if the soil is too dry or
allowing the soil to dry if the soil is too wet. After the subgrades are properly prepared, the
areas may be raised to design grades by placement of engineered fill. Prepared soil subgrades
should be non‐yielding.
Soil with moisture content above optimum value should be anticipated during and shortly after
rainy seasons, in existing landscaping areas and under existing concrete slabs or pavements.
Unstable, wet or soft soil will require processing before compaction can be achieved. If
construction schedule does not allow for air‐drying, other means such as lime or cement
treatment of the soil or excavation and replacement with suitable material may be considered.
Geotextile fabrics may also be used to help stabilize the subgrade. The method to be used
should be determined at the time of construction based on the actual site conditions. We
recommend obtaining unit prices for subgrade stabilization during the construction bid process.
6.1.3 Material for Engineered Fill

In general, on‐site soil materials with an organic content of less than 3 percent by weight, free
of any hazardous or deleterious materials, and meeting the gradation requirements below may
be used as engineered fill to achieve project grades, except when special material is required.
In general, engineered fill material should not contain rocks or lumps larger than 3 inches in
greatest dimension, should not contain more than 15 percent of the material larger than
1½ inches, and should contain at least 20 percent passing the No. 200 sieve. In addition to
these requirements, import fill should have a low expansion potential as indicated by Plasticity
Index of 15 or less, or Expansion Index of less than 20.
All import fills should be approved by the project geotechnical engineer prior to delivery to the
site. At least five (5) working days prior to importing to the site, a representative sample of the
proposed import fill should be delivered to our laboratory for evaluation.
6.1.4 Engineered Fill Placement and Compaction

Engineered fill should be placed in horizontal lifts each not exceeding 8 inches in thickness,
moisture conditioned to the required moisture content, and mechanically compacted to the
recommendations below. Relative compaction or compaction is defined as the in‐place dry
density of the compacted soil divided by the laboratory maximum dry density as determined by
ASTM Test Method D1557, latest edition, expressed as a percentage. Moisture conditioning of
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soils should consist of adding water to the soils if they are too dry and allowing the soils to dry if
they are too wet.
Engineered fills should be compacted to a minimum of 90 percent relative compaction with
moisture content between about 1 and 3 percent above the laboratory optimum value. In
pavement areas, the upper 8 inches of subgrade soil should be compacted to a minimum of
95 percent relative compaction with moisture content between 1 and 3 percent above the
optimum value. Aggregate base in vehicle pavement areas should be compacted at slightly
above the optimum moisture content to a minimum of 95 percent relative compaction.
6.1.5 Utility Trench Excavation and Backfill

Pipe zone backfill, extending from the bottom of the trench to about 1 foot above the top of
pipe, may consist of free‐draining sand (less than 5% passing a No. 200 sieve), lean concrete or
sand cement slurry. Sand if used as bedding should be compacted to a minimum of 90 percent
relative compaction.
Above the pipe zone, utility trenches may be backfilled with on‐site soil or imported soil.
Trench backfill material should be compacted to the requirements given in the section of
“Engineered Fill Placement and Compaction.” Trench backfill should be capped with at least
12 inches of compacted, on‐site soil similar to that of the adjoining subgrade. The upper
8 inches of trench backfill in areas to be paved should be compacted as recommended for
pavement areas. The backfill material should be placed in lifts not exceeding 6 inches in
uncompacted thickness. Thinner lifts may be necessary to achieve the recommended level of
compaction of the backfill due to equipment limitations. Compaction should be performed by
mechanical means only. Water jetting or flooding to attain compaction of backfill should not be
permitted.
Trench excavations adjacent to existing or proposed foundations should be above an imaginary
plane having an inclination of 1½:1 (horizontal to vertical) extending down from the bottom
edge of the foundations.
Trenches in City of Morgan Hill rights‐of‐way should comply with the City’s requirements.
6.1.6 Considerations for Soil Moisture and Seepage Control

Subgrade soil and engineered fill should be compacted at moisture content meeting our
recommendations. Once compacted, soils should be protected from drying and wetting.
Where concrete slabs or pavements abut against landscaped areas, the base rock layer and
subgrade soil should be protected against saturation. Water if allowed to seep into the
subgrade soil or pavement section could reduce the service life of the improvements. Methods
that may be considered to reduce infiltration of water include: 1) subdrains installed behind
curbs and slabs in landscape areas; 2) vertical cut‐offs, such as a deepened curb section, or
equivalent, extending at least 2 inches into the subgrade soil; and 3) use of drip irrigation
system for landscape watering.
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6.1.7 Wet Weather Construction

If site grading and construction is to be performed during the winter rainy months, the owner
and contractors should be fully aware of the potential impact of wet weather. Rainstorms can
cause delay to construction and damage to previously completed work by saturating
compacted pads or subgrades, or flooding excavations.
Earthwork during rainy months will require extra effort and caution by the contractors who
should be responsible to protect their work to avoid damage by rainwater. Standing water
should be pumped out immediately. Construction during wet weather conditions should be
addressed in the project construction bid documents and/or specifications. We recommend
the grading contractor submits a wet weather construction plan outlining procedures they will
employ to protect their work and to minimize damage to their work by rainstorms.
6.2 FOUNDATIONS
The proposed building may be supported on conventional shallow foundations bearing on
properly compacted engineered fill and/or undisturbed native soil. Refer to the “Earthwork”
section of this report for preparation of subgrade soil and compaction of engineered fill.
Footing foundations may be designed using a net allowable soil bearing pressure of
3,000 pounds per square foot when considering dead load plus normal live loading. This
allowable bearing pressure may be increased by one‐third when considering short term wind or
seismic loading. Foundations should have a minimum width of 12 inches and a minimum
embedment of 18 inches below rough pad grade or lowest adjacent finished grade, whichever
provides a deeper embedment.
Resistance to lateral loads may be developed from a combination of friction between the
bottom of foundations and the supporting subgrade, and by passive resistance acting against
the vertical sides of the foundations. An ultimate friction coefficient of 0.3 may be used for
friction between the foundations and supporting subgrade. Ultimate passive pressure may be
calculated using an equivalent fluid weight of 300 pounds per cubic foot (pcf) acting against the
embedded sides of the foundations. The passive pressure can be assumed to act starting at the
top of the lowest adjacent grade in paved areas. In unpaved areas, the passive pressure may be
assumed to act starting at a depth of 1 foot below grade. It should be noted that the passive
resistance value discussed above is only applicable where the concrete is placed directly against
undisturbed soil or engineered fills. Voids created by the use of forms should be backfilled with
soil compacted to the requirements given in this report or with concrete.
Concrete should be placed only in foundation excavations that are clean and free of loose soils
or debris. Foundation excavations should be maintained in a moist condition prior to
placement of concrete. A member of our staff should inspect all foundation excavations to
verify that adequate foundation bearing soils have been reached.
Total post‐construction settlement of the new buildings is anticipated to be less than 1 inch,
with up to ½ inch of differential settlement along a roughly 30‐foot section of the foundations.
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6.3 CONCRETE SLABS‐ON‐GRADE
We understand the ground floor of the proposed building will be the parking level and the
concrete slab‐on‐grade floor will be subject to vehicular loading. Preparation of subgrade soil
and placement and compaction of engineered fill and aggregate base for concrete slabs‐on‐
grade should be as outlined in the “Earthwork” section. Soil subgrades should be maintained in
a moist condition prior to placement of concrete for the slabs.
Concrete slabs‐on grade that will be subject to vehicular loading should have a minimum
thickness of 5 inches, constructed on a minimum 4‐inch thick section of Class 2 Aggregate Base
over properly prepared subgrade soil.
Interior concrete slabs‐on‐grade that will be covered with floor coverings or where vapor
transmission through the slab is undesirable should be underlain by at least 4 inches of capillary
break material such as free draining, clean drain rock or 3/8 inch pea gravel. A visqueen should
be placed over the capillary break material. The visqueen should be a high quality polymer at
least 15 mils thick that is resistant to puncture during slab construction. Typically, the
membrane and the slab are separated by 2 inches of sand; but the use of sand should be
determined by the project structural engineer and/or the project architect.
A lower water‐cement ratio (0.45 to 0.50) will also help reduce the permeability of the floor
slab. It should be understood that the recommended plastic membrane is not intended to
waterproof the concrete slab floor. If waterproofing is desired, the project designers and/or a
flooring expert should be contacted.
Exterior flatwork that is not sensitive to moisture transmission through the slabs may be
constructed directly on properly prepared soil subgrade. Design of reinforcement, joint
spacing, etc. is the responsibility of the design engineer.
6.4 RETAINING WALLS
A retaining wall, up to about 3 feet high, is proposed along the west side of the site. The wall
should be designed to resist lateral earth pressures and surcharge forces acting on the wall.
Lateral pressures will depend on the degree of movement the walls are allowed (or desired),
the type of backfill, the magnitude of external loads, and subsurface drainage provisions.
For static loading conditions, the wall may be designed using at‐rest or active soil pressure. At‐
rest soil pressure should be used if movement at the top of wall is restrained or undesirable.
Wall movements could cause settlement of backfill and structures supported on the backfill.
Active soil pressure may be used if the top of wall is free to deflect and resulting movement of
the backfill is acceptable. The at‐rest and active soil pressures given below are for level backfill
ground surface.
Soil Pressure
At‐rest (1)
Active (2)
Seismic surcharge (3)

Drained Backfill
60 pcf
40 pcf

Undrained Backfill
93 pcf
83 pcf
22 pcf

Notes:
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1. To develop active soil pressures, wall movements of about 0.005H to 0.01H may be necessary
for cohesive soils, with up to 0.005H for cohesionless soils.
2. If seismic load is to be included, consider seismic pressure as an inverted equivalent fluid
triangle with the resultant force at 0.6H above the base of the wall (H is the total height of the
wall). For seismic loading condition, may consider seismic surcharge with active soil pressure.

Pressures due to external loads should be added to the soil pressures recommended above in
the design of the wall. For uniform vertical load at the ground surface, the additional lateral
pressure on the walls should be calculated as a uniform pressure equal to the magnitude of the
vertical load multiplied by a factor. For level backfill slope, the factor is 0.33 for active soil
condition and 0.5 for at‐rest soil condition. For other slope inclinations and other types of
surcharge loads, such as vehicle loads, point loads, strip loads, consult our office for specific
recommendations.
Foundations for the retaining wall may consist of footings designed using the recommendations
in Section 6.2, “Foundations,” of this report.
Wall backfill should consist of granular soil or approved on‐site soils of low expansion potential.
Over‐compaction of wall backfill should be avoided because increased compaction effort can
result in lateral pressures significantly higher than those recommended above. Backfill within
3 feet of the walls should be compacted with hand‐operated equipment.
To achieve a drained backfill condition, a subsurface drain should be installed behind each wall
extending from the wall bottom to about 1 foot below finished grade. The drain should consist
of a 12‐inch minimum wide blanket of drainage material consisting of either Class 2 Permeable
material (Caltrans Standard Specifications, Section 68) or clean, 1/2 to 3/4‐inch maximum size
crushed rock or gravel. If crushed rock or gravel is used, it should be encapsulated in a
geotextile filter fabric, such as Mirafi 140N or equivalent. Filter fabric is optional if Class 2
Permeable material is used. The top 1 foot below finish grade should be backfilled with
compacted clayey soil to reduce infiltration of surface water.
In lieu of drain rock, pre‐fabricated drainage panel such as Mirafi G100N, or equivalent, may be
considered behind the retaining walls.
A 4‐inch minimum diameter, perforated, schedule 40 PVC (or equivalent) pipe should be
installed (with perforations facing down) along the base of each wall on a 2‐inch thick bed of
drain rock, regardless whether drain rock or pre‐fabricated drainage panel is used. The pipes
should be sloped to drain by gravity to a proper collection system and be discharged at a proper
outlet as designed by the project Civil Engineer.
6.5 SURFACE AND SUBSURFACE DRAINAGE
Engineering design of grading and drainage at the site is the responsibility of the project Civil
Engineer. We recommend the following be considered by the project Civil Engineer and
incorporated into the project plans where appropriate.
Sufficient surface drainage should be provided to direct runoff away from buildings,
foundations, concrete slabs‐on‐grade and pavements, and towards suitable collection and
discharge facilities. Ponding of surface water should be avoided by establishing positive
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April 17, 2015
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drainage away from all improvements. Water collected from roof downspouts should be
discharged into a closed pipe or towards drainage structures, and the water carried to a
suitable discharge point.
Over‐watering could result in soil saturation and subsequent distress to site improvements.
Trees should be planted away from structures, concrete slabs, utilities, pavements, etc. because
tree roots could cause distress to those improvements. A qualified engineer and/or landscape
architect should be consulted.
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7. PLAN REVIEW, EARTHWORK AND FOUNDATION OBSERVATION
Post‐report geotechnical services by Geo‐Logic Associates dba Pacific Geotechnical Engineering
(GLA), typically consisting of pre‐construction design consultations and reviews, construction
observation and testing services, are necessary for GLA to confirm the recommendations
contained in this report. This report is based on limited sampling and investigation, and by
those constraints may not have discovered local anomalies or other varying conditions that may
exist on the project site. Therefore, this report is only preliminary until GLA can confirm that
actual conditions in the ground conform to those anticipated in the report. Accordingly, as an
integral part of this report, GLA recommends post‐report geotechnical services to assist the
project team during design and construction of the project. GLA requires that it perform these
services if it is to remain as the project geotechnical engineer‐of‐record.
During design, GLA can provide consultation and supplemental recommendations to assist the
project team in design and value engineering, especially if the project design has been modified
after completion of our report. It is impossible for us to anticipate every design scenario and
use of construction materials during preparation of our report. Therefore, retaining GLA to
provide post‐report consultation will help address design changes, answer questions and
evaluate alternatives proposed by the project designers and contractors.
Prior to issuing project plans and specifications for construction bidding purposes, GLA should
review the grading, drainage and foundation plans and the project specifications to determine
if the intent of our recommendations has been incorporated in these documents. We have
found that such a review process will help reduce the likelihood of misinterpretation of our
recommendations which may cause construction delay and additional cost.
Construction phase services can include, among other things, the observation and testing
during site clearing, stripping, excavation, mass grading, subgrade preparation, fill placement
and compaction, backfill compaction, foundation construction and pavement construction
activities.
Geo‐Logic Associates dba Pacific Geotechnical Engineering would be pleased to provide cost
proposals for follow‐up geotechnical services. Post‐report geotechnical services may include
additional field and laboratory services.
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8. LIMITATIONS
In preparing the findings and professional opinions presented in this report, Geo‐Logic
Associates dba Pacific Geotechnical Engineering (GLA) has endeavored to follow generally
accepted principles and practices of the engineering geologic and geotechnical engineering
professions in the area and at the time our services were performed. No warranty, express or
implied, is provided.
The conclusions and recommendations contained in this report are based, in part, on
information that has been provided to us. In the event that the general development concept
or general location and type of structures are modified, our conclusions and recommendations
shall not be considered valid unless we are retained to review such changes and to make any
necessary additions or changes to our recommendations. To remain as the project
geotechnical engineer‐of‐record, GLA must be retained to provide geotechnical services as
discussed under the Post‐report Geotechnical Services section of this report.
Subsurface exploration is necessarily confined to selected locations and conditions may, and
often do, vary between these locations. Should conditions different from those described in
this report be encountered during project development, GLA should be consulted to review the
conditions and determine whether our recommendations are still valid. Additional exploration,
testing, and analysis may be required for such evaluation.
Should persons concerned with this project observe geotechnical features or conditions at the
site or surrounding areas which are different from those described in this report, those
observations should be reported immediately to GLA for evaluation.
It is important that the information in this report be made known to the design professionals
involved with the project, that our recommendations be incorporated into project drawings
and documents, and that the recommendations be carried out during construction by the
contractor and subcontractors. It is not the responsibility of PGLA to notify the design
professionals and the project contractors and subcontractors.
The findings, conclusions and recommendations presented in this report are applicable only to
the specific project development on this specific site. These data should not be used for other
projects, sites or purposes unless they are reviewed by GLA or a qualified geotechnical
professional.
Report prepared by,
Geo‐Logic Associates dba Pacific Geotechnical Engineering

Chalerm (Beeson) Liang
GE 2031
Distribution: EAH Housing, Dave Egan (6)
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APPENDIX A
KEYS TO SOIL CLASSIFICATION
AND
LOG OF DRILL HOLES DH‐1 THROUGH DH‐3

KEY TO SOIL CLASSIFICATION - FINE GRAINED SOILS
(50% OR MORE IS SMALLER THAN NO. 200 SIEVE SIZE)
(modified from ASTM D2487 to include fine grained soils with intermediate plasticity)
GROUP
SYMBOLS

MAJOR DIVISIONS

SILTS AND
CLAYS
(Liquid Limit
less than 35)
Low
Plasticity

SILTS AND
CLAYS
(35 ≤ Liquid
Limit < 50)
Intermediate
Plasticity

SILTS AND
CLAYS
(Liquid Limit
50 or
greater)
High
Plasticity
1.
2.
3.

GROUP NAMES

Inorganic

PI < 4 or plots
below “A” line

ML

Silt, Silt with Sand or Gravel, Sandy or Gravelly Silt, Sandy
or Gravelly Silt with Sand or Gravel

Inorganic

PI > 7 or plots on
or above “A” line

CL

Lean Clay, Lean Clay with Sand or Gravel, Sandy or
Gravelly Lean Clay, Sandy or Gravelly Lean Clay with Sand
or Gravel

Inorganic

PI between 4
and 7

CL-ML

Silty Clay, Silty Clay with Sand or Gravel, Sandy or Gravelly
Silty Clay, Sandy or Gravelly Silty Clay with Sand or Gravel

Organic

See footnote 3

OL

Organic Silt (below “A” Line) or Organic Clay (on or above
“A” Line) (1,2)

Inorganic

PI < 4 or plots
below “A” line

MI

Silt, Silt with Sand or Gravel, Sandy or Gravelly Silt, Sandy
or Gravelly Silt with Sand or Gravel

Inorganic

PI > 7 or plots on
or above “A” line

CI

Clay, Clay with Sand or Gravel, Sandy or Gravelly Clay,
Sandy or Gravelly Clay with Sand or Gravel

Organic

See footnote 3

OI

Organic Silt (below “A” Line) or Organic Clay (on or above
“A” Line) (1,2)

Inorganic

PI plots below
“A” line

MH

Elastic Silt, Elastic Silt with Sand or Gravel, Sandy or
Gravelly Elastic Silt, Sandy or Gravelly Elastic Silt with Sand
or Gravel

Inorganic

PI plots on or
above “A” line

CH

Fat Clay, Fat Clay with Sand or Gravel, Sandy or Gravelly
Fat Clay, Sandy or Gravelly Fat Clay with Sand or Gravel

Organic

See note 3 below

OH

Organic Silt (below “A” Line) or Organic Clay (on or above
“A” Line) (1,2)

If soil contains 15% to 29% plus No. 200 material, include “with sand” or “with gravel” to group name, whichever is predominant.
If soil contains ≥30% plus No. 200 material, include “sandy” or “gravelly” to group name, whichever is predominant. If soil contains
≥15% of sand or gravel sized material, add “with sand” or “with gravel” to group name.
Ratio of liquid limit of oven dried sample to liquid limit of not dried sample is less than 0.75.

CONSISTENCY

UNCONFINED
SHEAR STRENGTH
(KSF)

STANDARD
PENETRATION
(BLOWS/FOOT)

VERY SOFT

< 0.25

<2

SOFT

0.25 – 0.5

2–4

Plasticity Chart
60
"A" Line

"U" Line

FIRM

0.5 – 1.0

5–8

STIFF

1.0 – 2.0

9 – 15

VERY STIFF

2.0 – 4.0

16 – 30

HARD

> 4.0

> 30

MOISTURE
Dry
Moist
Wet

CRITERIA
Absence of moisture, dusty, dry to the
touch
Damp, but no visible water
Visible free water, usually soil is below the
water table

Plasticity Index

50
CH or OH
40

30

CI
or
OI

20
CL

MI
or
OI

or OL

10

MH or OH

CL-ML
MLor OL

0
0

10

20

30

40

50

60

Liquid Limit

GEO-LOGIC ASSOCIATES

70

80

90

100

110

KEY TO SOIL CLASSIFICATION – COARSE GRAINED SOILS
(MORE THAN 50% IS LARGER THAN NO. 200 SIEVE SIZE)
(modified from ASTM D2487 to include fines with intermediate plasticity)
GROUP
SYMBOLS

MAJOR DIVISIONS
Gravels
with less
than 5%
fines
GRAVELS
(more than
50% of
coarse
fraction is
larger than
No. 4 sieve
size)

Gravels
with 5% to
12% fines

Gravels
with more
than 12%
fines
Sands with
less than
5% fines
SANDS
(50% or
more of
coarse
fraction is
smaller than
No. 4 sieve
size)

Sands with
5% to 12%
fines

Sands with
more than
12% fines

Cu ≥ 4 and
1 ≤ Cc ≤ 3
Cu < 4 and/or
1 > Cc > 3

Poorly Graded Gravel, Poorly Graded Gravel with Sand
Well Graded Gravel with Silt, Well Graded Gravel with Silt and
Sand
Poorly Graded Gravel with Silt, Poorly Graded Gravel with Silt
and Sand
Well Graded Gravel with Clay, Well Graded Gravel with Clay
and Sand
Poorly Graded Gravel with Clay, Poorly Graded Gravel with
Clay and Sand

GP-GC

CL-ML fines

GM

Silty Gravel, Silty Gravel with Sand

GC

Clayey Gravel, Clayey Gravel with Sand

GC-GM

Silty Clayey Gravel; Silty, Clayey Gravel with Sand

SW

Well Graded Sand, Well Graded Sand with Gravel

SP

Poorly Graded Sand, Poorly Graded Sand with Gravel

Cu ≥ 6 and
1 ≤ Cc ≤ 3
Cu < 6 and/or
1 > Cc > 3

Well Graded Sand with Silt, Well Graded Sand with Silt and
Gravel
Poorly Graded Sand with Silt, Poorly Graded Sand with Silt
and Gravel
Well Graded Sand with Clay, Well Graded Sand with Clay and
Gravel
Poorly Graded Sand with Clay, Poorly Graded Sand with Clay
and Gravel

SW-SM

ML, MI or MH
fines

SP-SM
SW-SC

CL, CI or CH
fines

SP-SC

ML, MI or MH
fines
CL, CI or CH
fines
CL-ML fines

RELATIVE DENSITY
(SANDS AND GRAVELS)

GP

GW-GC

ML, MI or MH
fines
CL, CI or CH
fines

COBBLES & BOULDERS

Well Graded Gravel, Well Graded Gravel with Sand

GP-GM

CL, CI or CH
fines

SM

Silty Sand, Silty Sand with Gravel

SC

Clayey Sand, Clayey Sand with Gravel

SC-SM

3 Inch

1

GW

GW-GM

ML, MI or MH
fines

US STANDARD SIEVES

GROUP NAMES

Silty, Clayey Sand; Silty, Clayey Sand with Gravel

¾ Inch

No. 4

COARSE
FINE
GRAVELS
STANDARD
PENETRATION
(BLOWS/FOOT)

No. 10

COARSE

No. 40

MEDIUM
SANDS

No. 200

FINE
SILTS AND CLAYS

1. Add “with sand” to group name if material contains 15% or greater of
sand-sized particle. Add “with gravel” to group name if material contains
15% or greater of gravel-sized particle.

Very Loose

0-4

Loose

5 – 10

MOISTURE

CRITERIA

Medium Dense

11 – 30

Dry

Absence of moisture, dusty, dry to the touch

Dense

31 - 50

Moist

Damp, but no visible water

Very Dense

50+

Wet

Visible free water, usually soi is below the water table
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PROJECT NAME:

LOG OF EXPLORATORY DRILL HOLE
Morgan Hill Family Apartments

DH- 1

PROJECT NUMBER:
BT

DRILL RIG: Moble B53, 140# downhole hammer with wire winch

LOGGED BY:

HOLE DIAMETER: 8 in. hollow stem auger

HOLE ELEVATION:

FILL, CLAYEY SAND: Dark yellowish brown SC
(10YR 3/4), moist, loose; with asphalt chucks

DRY DENSITY
(pcf)

Initial:
Final:

PLASTICITY
INDEX

WATER
CONTENT

LIQUID
LIMIT

% PASSING
#200 SIEVE

POCKET PEN
(tsf)

BLOWS PER
FOOT

GROUND WATER DEPTH:

SAMPLE

DEPTH
(ft)

DESCRIPTION OF
EARTH MATERIALS

SOIL
TYPE

SAMPLER:

D = 3" OD, 2½" ID Split-spoon
X = 2½" OD, 2" ID Split-spoon
I = Standard Penetrometer (2" OD SPT)
S = Slough in sample

2015.0058

--------UNCONFINED
COMPRESSIVE
STRENGTH (psf)

3/25/2015

FAILURE
STRAIN (%)

DATE:

1
S

ALLUVIUM, CLAY: Very dark brown (7.5YR
3/2), moist, stiff

CI

CLAY with SAND: Yellowish brown (10YR
5/4), moist, very stiff

CI

2 D
15
D
3

1.5

S

4 D
27
D
5 S

3.5

D
6 D 29
7

4

16

19

108

12

126

8
S

9 D
42
D
10
11
12
POORLY GRADED SAND WITH GRAVEL
and CLAY: Dark yellowish brown (10YR
4/6), moist, dense to very dense

SPSC

13
S

14 D
77
D
15
16

CLAYEY GRAVEL with SAND: Dark
yellowish brown (10YR 4/6), moist, very
dense
BOTTOM OF HOLE @ 20 FEET
No Groundwater Encountered

GC

17
18
S

19 D
79
D
20
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PROJECT NAME:

LOG OF EXPLORATORY DRILL HOLE
Morgan Hill Family Apartments

DH- 2

PROJECT NUMBER:
BT

DRILL RIG: Moble B53, 140# downhole hammer with wire winch

LOGGED BY:

HOLE DIAMETER: 8 in. hollow stem auger

HOLE ELEVATION:

DRY DENSITY
(pcf)

Initial:
Final:

PLASTICITY
INDEX

WATER
CONTENT

LIQUID
LIMIT

% PASSING
#200 SIEVE

POCKET PEN
(tsf)

BLOWS PER
FOOT

CI

GROUND WATER DEPTH:

SAMPLE

ALLUVIUM, CLAY: Dark brown (10YR 3/3),
moist, stiff

DEPTH
(ft)

DESCRIPTION OF
EARTH MATERIALS

SOIL
TYPE

SAMPLER:

D = 3" OD, 2½" ID Split-spoon
X = 2½" OD, 2" ID Split-spoon
I = Standard Penetrometer (2" OD SPT)
S = Slough in sample

2015.0058

--------UNCONFINED
COMPRESSIVE
STRENGTH (psf)

3/25/2015

FAILURE
STRAIN (%)

DATE:

1
S

SANDY CLAY: Dark yellowish brown (10YR
4/6), moist, very stiff to hard

CI

2 D
18
D
3

4.5

113

19

109

20

108

S

4 D
26
D
5 S
CLAY with SAND: Light olive brown (2.5Y
5/4), moist, very stiff

17

CI

D
6 D 24
7

8
S

9 D
23
D
10

2.5

11
12
POORLY GRADED SAND WITH GRAVEL
and CLAY: Dark yellowish brown (10YR
4/6), moist, medium dense

SPSC

13
S

14 D
40
D
15
16

CLAYEY GRAVEL with SAND: Dark
yellowish brown (10YR 4/6), moist, very
dense
BOTTOM OF HOLE @ 19½ FEET
No Groundwater Encountered

GC

17
18
S

19 D 50/4"
20
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LOG OF EXPLORATORY DRILL HOLE

PROJECT NAME:

Morgan Hill Family Apartments

DH- 3

PROJECT NUMBER:

DRILL RIG: Moble B53, 140# downhole hammer with wire winch

LOGGED BY:

HOLE DIAMETER: 8 in. hollow stem auger

HOLE ELEVATION:

BT

WATER
CONTENT

PLASTICITY
INDEX

DRY DENSITY
(pcf)

Initial:
Final:

LIQUID
LIMIT

% PASSING
#200 SIEVE

POCKET PEN
(tsf)

BLOWS PER
FOOT

CI

GROUND WATER DEPTH:

SAMPLE

ALLUVIUM, CLAY: Yellowish brown (10YR
5/4), moist, hard; variable sand content

DEPTH
(ft)

DESCRIPTION OF
EARTH MATERIALS

SOIL
TYPE

SAMPLER:

D = 3" OD, 2½" ID Split-spoon
X = 2½" OD, 2" ID Split-spoon
I = Standard Penetrometer (2" OD SPT)
S = Slough in sample

2015.0058

36

17

19

105

--------UNCONFINED
COMPRESSIVE
STRENGTH (psf)

3/25/2015

FAILURE
STRAIN (%)

DATE:

1
S

2 D
4.5+
10
D
4
3

very dark brown (10YR 2/2)

S

4 D
23
D
5 S

olive brown (2.5Y 4/4)

3

18

110

D
6 D 30
7

8
S

9 D
28
D
10

4

11
12
POORLY GRADED SAND WITH GRAVEL
and CLAY: Dark yellowish brown (10YR
4/6), moist, dense

SPSC

13
S

14 D
53
D
15

11

13

16
CLAYEY GRAVEL with SAND: Dark
yellowish brown (10YR 4/6), moist, very
dense
BOTTOM OF HOLE @ 19½ FEET
No Groundwater Encountered

GC

17
18
S

19 D 50/5"
20
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APPENDIX B
LABORATORY TESTING

ATTERBERG LIMITS
Summary Report
ASTM D-4318
Client :

Project No:

Pacific Geotechnical Engineering

Lab Log No.:

2015.0058.100

Project Name:

3879H

Report Date:

April 16, 2015

SYMBOL

Villa Ciolino

LSN

SAMPLE

SAMPLE

LIQUID

PLASTIC

PLASTIC

IDENTIFICATION

DESCRIPTION

LIMIT

LIMIT

INDEX

Dark Brown Lean Clay

36

17

19

 DH3 @ 2.5'

3879H

* Visual Classification based on ASTM D-2488

PLASTICITY CHART
50

CH or OH
U - Line

PLASTIC INDEX (PI)

40

30

A - Line

CL or OL

20

MH or OH
10

CL - ML
ML or OL
0
0

10

20

30

40

50

60

70

80

90

100

110

LIQUID LIMIT (LL)

This testing is based upon accepted industry practice as well as the test method listed. These results apply only to the samples
supplied and tested for the above referenced job.
L : Labexcel \ Projects \ Client \ Pacific Geotech \ 2015.0058.100Print
\ 38 Date:
Entered By:
Reviewed By:
LLN:
KH
04/16/15
DCN: PI-rp (rev. 9/18/12)

3879H

PARTICLE SIZE ANALYSIS
Test Report
ASTM D-422 / D-6913
Client :

Project No:

PACIFIC GEOTECHNICAL ENGINEERING

Lab Sample No:

2015.0058.100

3879G

Project Name:

Report Date:

VILLA CIOLINO

April 15, 2015
GRAVEL

BOULDERS

SAND

COARSE

FINE

6"

3"

1.5"

MEDIUM

COARSE

FINE

US STANDARD SIEVE SIZE No.

US SIEVE SIZE, INCHES

3/4"

3/8"

4

10

20 30 40 50

HYDROMETER

100

200

0

100

10

90

20

80

30

70

40

60

50

50

60

40

70

30

80

20

90

10

Percent Passing

Percent Retained

SILT AND CLAY

COBBLES

100
1000.00

100.00

10.00

1.00

Symbol

Particle Diameter,

Sample ID

DH2 @ 19.5'

Size Passing, mm

D60 =

Coefficient of Curvature, Cc:

0.10

mm

* Description

Brown Clayey Gravel w/ Sand

6.26
N/A

D30 =

0
0.00

0.01

1.10

Coefficient of Uniformity, C u:

% Gravel

% Sand

% Silt - Clay

45.3

42.6

12.1

D10 =
N/A

N/A
Fineness Modulus = 4.50

* Visual Classification based on ASTM D-2488
Note: * Percentages are +/- 0.1% based on computer rounding as allowed by ASTM D-6026-01 Section 5.2.3.
This testing is based upon accepted industry practice as well as the test method listed. These results apply only to the sample
supplied and tested for the above referenced job
L : Labexcel \ Projects \ Client \ Client Name \ 3879 \ 3879G-ma
Entered By:
Print Date:
Reviewed By:
LSN:
DCN: MA-rp (rev. 6/27/12)

04/15/15

KH

JL

3879G

EDWARD L. PACK ASSOCIATES, INC.
1975 HAMILTON AVENUE
SUITE 26
SAN JOSE, CA 95125

Acoustical Consultants

TEL: 408-371-1195
FAX: 408-371-1196
www.packassociates.com

November 6, 2015
Project No. 47-078
Mr. David Egan
EAH, Inc.
2169 Francisco Boulevard
Suite B
San Rafael, CA 94901
Subject:

Noise Assessment Study for the Planned “Belle Noci” Multi-Family
Development, Monterey Road, Morgan Hill

Dear Mr. Egan:
This report presents the results of a noise assessment study for the planned “Belle Noci”
multi-family development along Monterey Road in Morgan Hill, as shown on the
Conceptual Site Plan, Ref. (a). The noise exposures at the site were evaluated against the
standards of the City of Morgan Hill General Plan Noise Element, Ref. (b), and the State
of California Code of Regulations, Title 24, Ref. (c). The analysis of the on-site noise the
measurements indicates that the noise environment is created primarily by traffic sources
on Monterey Road traffic sources. Noise from activity at the adjacent Advanced Wheel
automotive facility is noticeable at times but does significantly impact the site. The
results of the analysis reveal that the exterior noise exposures at the patios of the project
will be within the limits of the City of Morgan Hill Noise Element standards. Mitigation
measures will not be required. The interior noise exposures will exceed the limits of the
standards. Noise mitigation measures for the interior living spaces will be required.
Sections I and II of this report contain a summary of our findings and recommendations,
respectively. Subsequent sections contain site, traffic and project descriptions, analyses
and evaluations. Appendices A, B and C, attached, contain the list of references,
descriptions of the standards, definitions of the terminology, descriptions of the
instrumentation used for the field survey, general building shell controls and the on-site
noise measurement data and calculation tables.
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I.

Summary of the Findings

A.

Noise Standards and Criteria

City of Morgan Hill Noise Element
The noise exposures presented herein were evaluated against the standards of the
City of Morgan Hill Noise Element, which utilizes the Day-Night Level (DNL) 24-hour
descriptor to define acceptable noise exposures for various land uses. The standards
specify a limit of 65 decibels (dB) DNL at common areas of multi-family developments if
mitigation to achieve 60 dB DNL is not feasible. The exterior noise standards are
typically not applied to small, limited use areas such as balconies and decks. A limit of
65 dB DNL is used herein as the criterion for the patios. .
A limit of 45 dB DNL is specified for interior living spaces. In addition, the
Noise Element specifies that when the exterior noise exposure is greater than 60 dB DNL,
the maximum instantaneous noise levels shall not exceed 50 dBA in bedrooms and 55
dBA in other living spaces. The exterior noise exposures at the planned building facades
along Monterey Road will be higher than 60 dB DNL under existing and future
conditions. Thus, the interior maximum noise limits are applicable.
This study evaluates the highest hourly maximum noise level during the daytime
hours of 7:00 a.m. to 10:00 p.m. calculated for the interior living spaces against the 55
dBA limit for other living spaces (other than bedrooms). This study also evaluates the
highest hourly maximum noise level during the nighttime hours of 10:00 p.m. to 7:00
a.m. calculated for the bedrooms against the 50 dBA limit for bedrooms.
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California Code of Regulations, Title 24
The Title 24 standards also use the DNL descriptor and specify a limit of 45 dB
DNL or lower for interior living spaces from exterior noise sources.
The Title 24 standards also specify minimum sound insulation ratings for
common partitions separating different dwelling units and dwelling units from interior
common spaces. The standards specify that common walls and floor/ceiling assemblies
must have a design Sound Transmission Class (STC) rating of 50 or higher. As design
details for the interior partitions of the project were not available at the time of this study,
an evaluation of the interior partitions has not been made.
B.

Exterior Noise Exposures and Noise Levels

The noise exposures shown below are without the application of mitigation
measures and represent the noise environment for project conditions.


The existing exterior noise exposure at the most impacted patios
facing Monterey Road will be up to 61 dB DNL. Under future
traffic conditions, the noise exposure is expected to increase to 62
DNL. These noise exposures include the noise reduction provided
by the solid patio walls. Thus, the noise exposures will be within
the 65 dB DNL limit of the City of Morgan Hill Noise Element
standards.



The existing exterior noise exposure at the most impacted building
setback from Monterey Road, 86 ft. from the centerline, is 65 dB
DNL. Under future traffic conditions, the noise exposure is
expected to increase to 66 dB DNL. Thus, the noise exposures will
be up to 6 dB in excess of the Title 24 criterion.



The exterior maximum noise levels at the planned building setback
from Monterey Road, 86 ft. from the centerline, ranged from 70 to
72 dBA during the daytime and from 64 to 70 dBA during the
nighttime.
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As the noise exposures in the exterior living area of the project will be within the
limits of the City of Morgan Hill Noise Element, noise mitigation measures for the
exterior areas will not be required.

C.

Interior Noise Exposures and Noise Levels


The interior noise exposures in the most impacted living spaces
closest to Monterey Road will be 50 and 51 dB DNL under
existing and future traffic conditions, respectively. Thus, the noise
exposures will be up to 6 dB in excess of the 45 dB DNL limit of
the City of Morgan Hill Noise Element and Title 24 standards.



The interior maximum noise levels in the most impacted living
spaces closest to Monterey Road will range from 45 to 47 dBA
during the daytime and from 39 to 45 dBA at night. Thus, the
interior maximum noise levels will be within the 55 dBA daytime
limit applied to living spaces and within the 50 dBA nighttime
limit applied to bedrooms.

As the maximum noise levels are produced by singular noise sources, increases in
future traffic volume do not affect the maximum noise levels.
The interior noise exposures will exceed the 45 dB DNL limits of the standards of
the City of Morgan Hill Noise Element and Title 24. Noise mitigation measures for the
project interiors will be required.
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D.

Construction Noise Impacts

Short-term construction impacts may be created during construction of the
development. Construction equipment generates noise levels in the range of 75 to 95
dBA at a 30 ft. distance from the source. Noise from construction equipment dissipates at
the rate of 6 dB per doubling of the distance from the source to the receiver. At receptor
locations adjacent to the west, construction noise will be in the range of 66 to 86 dBA,
which would result in moderate noise conditions.
Vibration due to construction operations is usually due to equipment that creates
force on the ground, such as pile drivers, vibratory compactors or vehicles traveling over
rough surfaces. Vibration generating equipment is not expected to be used at the site.
Therefore, ground-borne vibration is expected to be minimal provided that roads on the
site are kept fairly smooth.
Since construction is carried out in several reasonably discrete phases, each has its
own mix of equipment and consequently, its own noise characteristics. Generally, the
site preparation requires the use of heavy equipment such as bulldozers, loaders, scrapers,
and diesel trucks. Upon completion of the project, the area's sound levels will reduce
essentially to the predicted traffic noise exposures analyzed in this study.
Over the course of a construction day, the noise exposure is expected to be up to
61 dB DNL at the existing residences adjacent to the west.
As construction noise is predicted to be noticeable to nearby residences, general
mitigation measures are recommended to minimize the potential for annoyance. The
recommended measures are described in Section II.
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II.

Recommendations

A.

Interior Noise Control

To achieve compliance with the 45 dB DNL limit of the City of Morgan Hill
Noise Element and Title 24, the following window and door controls will be required:


Maintain closed at all times all windows and glass doors of living
spaces with a direct or side view to Monterey Road (north, east and
sound facades). Install windows and glass doors rated minimum
Sound Transmission Class (STC) 28. Provide some type of
mechanical ventilation, per the Mechanical Code.

All remaining windows of the project, including bathroom windows, may be fitted
with any type of glass and may be kept open as desired, with the exception of bathroom
windows that are in integral part of a noise impacted living space and not separated by a
closeable door.
All windows must be of good quality and provide tight seals to prevent sound
infiltration. To achieve an acoustically-effective window construction, the operable
window panels must form an air-tight seal when in the closed position. In addition, the
window and door frames must be caulked to the wall opening around their entire
perimeter with a non-hardening caulking compound or acoustical sealant.
When windows are maintained closed for noise control, they are to be operable, as
the requirement does not imply a "fixed" condition. Also, under the closed window
requirement some type of mechanical ventilation should be provided to assure a habitable
environment, as specified by the Uniform Building Code (UBC). In addition, the
ventilation methods or equipment shall not compromise the acoustical integrity of the
building shell.
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Please be aware that many dual-pane window assemblies have inherent noise
reduction problems in the traffic noise frequency spectrum due to resonance that occurs
within the air space between the window lites, and the noise reduction capabilities vary
from manufacturer to manufacturer. Therefore, the acoustical test report of all sound
rated windows and doors should be reviewed by a qualified acoustician to ensure that the
chosen windows and doors will adequately reduce traffic noise to acceptable levels.
C.

Construction Noise Mitigation

Mitigation of the construction phase noise at the site can be accomplished by
using quiet or "new technology" equipment. The greatest potential for noise abatement of
current equipment should be the quieting of exhaust noises by use of improved mufflers.
It is recommended that all internal combustion engines used at the project site be
equipped with a type of muffler recommended by the vehicle manufacturer. In addition,
all equipment should be in good mechanical condition so as to minimize noise created by
faulty or poorly maintained engine, drive-train and other components. Construction noise
can also be mitigated by the following:
-

Scheduling noisy operations for the daytime hours of 7:00 AM to
8:00 PM Monday through Friday and from 9:00 AM to 6:00 PM
Saturday, for compliance with the City of Morgan Hill Zoning
Ordinance.

-

Utilization of diesel powered equipment should be minimized.

-

Dirt berms and stockpiling materials can also help reduce noise to
sensitive receptor locations.

-

Use Monterey Road only for construction traffic.

-

Keep the site travel paths graded smooth to prevent “banging”
noise and vibration from trucks traveling over rough or bumpy
roads.
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As noise reduction benefit can also be achieved by appropriate selection of
equipment utilized for various operations, subject to equipment availability and cost
considerations, the following recommendations for minimizing impacts on the
surrounding area are offered:
Earth Removal: Use scrapers as much as possible for earth removal,
rather than the noisier loaders and hauling trucks.
Ground Preparation: Use a motor grader rather than a bulldozer for final
grading.
Building Construction: Powers saws should be shielded or enclosed
where practical to decrease noise emissions. Nail guns should be
used where possible as they are less noisy than manual hammering.
Construction Phasing: Construct buildings or other significant structures
at the site perimeter to help shield existing sensitive receptors from
noise generated on the site.
Generators and Compressors: Use generators and compressor that are
housed in acoustical enclosures rather than weather enclosures or
none at all.
III.

Site, Traffic and Project Descriptions

The planned project site is a slightly sloping parcel located along Monterey Road
in Morgan Hill. The site is currently vacant and is approximately at-grade with Monterey
Road. Surrounding land uses include the Advanced Wheel facility adjacent to the south,
multi-family residential adjacent to the west, a retail shopping center across Ciolino
Avenue to the north and a vacant parcel and Precision Auto Tune across Monterey Road
to the east.
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The on-site noise environment is controlled primarily by traffic sources on
Monterey Road, which carries an existing Average Daily Traffic (ADT) volume of
20,857 vehicles. This traffic volume was interpolated from the reported 2009 and 2030
volumes shown in the City of Morgan Hill Circulation Element, Ref. (d).
The planned project includes the construction of 8 apartment units over a grade
level garage. Ingress and egress to the project will be by way of a project driveway off of
Ciolino Street. The Site Plan is shown on Figure 1, below.

FIGURE 1 – Site Plan
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IV.

Analysis of the Noise Levels
A.

Existing Noise Levels

To determine the existing noise environment at the site, continuous recordings of
the sound levels were made at a location 73 ft. ft. from the centerline of Monterey Road.
The measurements were made on October 29-30, 2015 using a Larson-Davis LDL 812
Precision Integrating Sound Level Meter.
The meter yields, by direct readout, a series of descriptors of the sound levels
versus time, as described in Appendix B. The measured descriptors included the L1, L10,
L50, and L90, i.e., those levels that are exceeded 1%, 10%, 50%, and 90% of the time.
Also measured were the maximum and minimum levels, and the continuous equivalentenergy levels (Leq), which are used to calculate the DNL. The measurement locations are
shown on Figure 2 on page 11.
The measurements were made for a total period of 24 hours and included
recordings of the noise levels during representative hours of the daytime and nighttime
periods of the DNL index. The results of the measurements are shown in data tables in
Appendix C.
As shown in the tables, the Leq's at the measurement location, 73 ft. from the
centerline, ranged from 61.7 to 66.5 dBA during the daytime and from 51.6 to 63.3 dBA
at night.
The maximum noise levels at the planned building setback ranged from 70 to 72
dBA during the daytime and from 64 to 70 dBA at night.
Traffic noise dissipates at the rate of 3 to 6 dB for each doubling of the distance
from the source to the receiver. Therefore, other locations on the site at greater distances
from the roadway will have lower noise levels. Additional noise shielding will be
provided by interposed buildings of the project.
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FIGURE 2 – Noise Measurement Location
B.

Future Noise Levels

The future (2030) traffic volume data for Monterey Road were reported in the City
of Morgan Hill Circulation Element. The 2030 Current General Plan and Recommended
Roadway Forecast for Monterey Road predict an increase from the 2009 volume of
19,330 vehicles ADT to 26,600 vehicles ADT. The increase from the calculated 2014
volume of 20,857 vehicles ADT to the 2030 volume of 26,600 vehicles ADT yields a 1
dB increase in the traffic noise levels.
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V.

Evaluation of the Noise Exposures
A.

Exterior Noise Exposures

The DNL for the survey location were calculated by decibel averaging of the Leq's
as they apply to the daily time periods of the DNL index. The DNL is a 24-hour noise
descriptor that uses the measured Leq values to calculate a 24-hour time-weighted average
noise exposure. The formula used to calculate the DNL is described in Appendix B.
Adjustments were applied to the measured noise levels to account for the various setback
distances from the measurement location using methods established by the Highway
Research Board, Ref. (e).
The results of the calculations reveal that the noise exposure at the measurement
location, 73 ft. from the centerline of Monterey Road, was calculated to be 67 dB DNL.
Under future traffic conditions, the noise exposure is expected to increase to 68 dB DNL.
The noise exposures at the most impacted planned patios, 78 ft. from the
centerline of the Monterey Road, were calculated to be up to 61 and 62 dB DNL under
existing and future traffic conditions, respectively. Thus, the noise exposures will be
within the 65 dB DNL limit of the City of Morgan Hill Noise Element standards. Noise
mitigation for the exterior areas will not be required.
The exterior noise exposures at the most impacted planned building setback
(dwelling units), 86 ft. from the centerline of Monterey Road, were calculated to be 65
and 66 dB DNL under existing and future traffic conditions, respectively. Thus, the noise
exposures will be up to 6 dB in excess of the Title 24 criterion.
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B.

Interior Noise Exposures

To determine the interior noise exposures in project living spaces, a 15 dB
reduction was applied to the exterior noise exposures at the building setbacks to represent
the attenuation provided by a typical building shell under an annual-average condition.
The annual-average condition assumes that windows are comprised of standard dual-pane
thermal insulating glass and are kept open up to 50% of the time for natural ventilation.
The interior noise exposures in the living spaces closest to Monterey Road were
calculated to be 50 and 51 dB DNL under existing and future traffic conditions,
respectively. Thus, the noise exposures will be up to 6 dB in excess of the 45 dB DNL
limit of the City of Morgan Hill Noise Element and Title 24standards.
To determine in the interior maximum noise levels, a 25 dB reduction factor was
applied to the measured maximum noise levels at the building setback to account for the
noise reduction provided by the building shell under a closed window condition.
The interior maximum noise levels in the most impacted living spaces closest to
Monterey Road were calculated to be 44 to 46 dBA during the daytime. Thus, the
maximum interior noise levels will be within the 55 dBA limit for living spaces. The
maximum interior noise levels were calculated to be 38 to 44 dBA during the nighttime
period. Thus, the maximum interior noise levels will be within the 50 dBA limit for
bedrooms.
As shown by the above evaluations, the interior noise exposures will exceed the
limits of the standards. Noise mitigation measures for the interior living spaces will be
required. The recommended measures are described in Section II of this report.
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The above report presents a noise assessment study for the planned “Belle Noci” multifamily development along Monterey Road in Morgan Hill. The study findings for present
conditions are based on field measurements and other data and are correct to the best of
our knowledge. Future noise exposures were based on information provided by the City
of Morgan Hill. Significant deviations in the future traffic volumes, or changes in motor
vehicle technology, speed limits, noise regulations, or other future changes beyond our
control may produce long-range noise results different from our estimates.
If you need any additional information or would like an elaboration on this report, please
call me.

Sincerely,
EDWARD L. PACK ASSOC., INC.

Jeffrey K. Pack
President
Attachment:

Appendices A, B and C
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APPENDIX B
Noise Standards, Terminology and Instrumentation
1.

Noise Standards

A.

City of Morgan Hill Noise Element Standards

The Public Health and Safety (Noise) Element of the City of Morgan Hill General
Plan, adopted July, 2001, contains land use compatibility standards for various land uses.
a section on noise.
The maximum exterior noise level of 60 dBA Ldn shall be applied in residential
areas where outdoor use is a major consideration (e.g., backyards in single family
housing developments and recreation areas in multi-family housing projects). Where the
City determines that providing an Ldn of 60 dBA or lower cannot be achieved after the
application of reasonable and feasible mitigation, an Ldn of 65 dBA maybe permitted.
Indoor noise levels should not exceed an Ldn of 45 dBA in new residential
housing units.
•

• Noise levels in new residential development exposed to an exterior Ldn of 60 dBA
or greater should be limited to a maximum instantaneous noise level(e.g., trucks on busy
streets, train warning whistles) in bedrooms of 50dBA. Maximum instantaneous noise
levels in all other habitable rooms should not exceed 55 dBA.
The maximum outdoor noise level for new residences near the railroad shall be
70 dBA Ldn, recognizing that train noise is characterized by relatively few loud events.
The Noise Element references the Land Use Compatibility chart from the State of
California Guidelines for the Preparation of a Noise Element. The “Normally
Acceptable” standards for the land use categories are as follows:
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B.

Title 24 Noise Standards

The California Code of Regulations, l, Title 24, Chapter 2, Section 1207, "Sound
Transmission", applies to all new multi-family dwellings including condominiums,
apartments, hotels, motels and dormitories. The standards, which utilize either the DayNight Level (DNL) descriptor or the Community Noise Equivalent Level (CNEL),
whichever is consistent with the local jurisdictional standards, specify that interior noise
exposures from exterior sources shall not exceed 45 dB DNL/CNEL in any habitable
room.
The Title 24 standards also establish minimum sound insulation requirements for
interior partitions separating different dwelling units from each other and dwelling units
from common spaces such as garages, corridors, equipment rooms, etc. The common
interior walls and floor/ceiling assemblies regulated by the California Building Code
(apartments, condominiums, hotels, etc.) must achieve a minimum Sound Transmission
Class (STC) rating of 50 for airborne noise. Common floor/ceiling assemblies must
achieve an Impact Insulation Class (IIC) rating of 50 for impact noise. These ratings are
based on laboratory tested partitions. Field tested partitions must achieve ratings of NIC
and FIIC 45. Attached dwellings regulated by the California Residential Code
(townhouses under 3 stories in height) must achieve minimum STC 45 for the common
partition.
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2.

Terminology

A.

Statistical Noise Levels

Due to the fluctuating character of urban traffic noise, statistical procedures are
needed to provide an adequate description of the environment. A series of statistical
descriptors have been developed which represent the noise levels exceeded a given
percentage of the time. These descriptors are obtained by direct readout of the Sound
Level Meters. Some of the statistical levels used to describe community noise are defined
as follows:
L1

-

A noise level exceeded for 1% of the time.

L10

-

A noise level exceeded for 10% of the time, considered to be an
"intrusive" level.

L50

-

The noise level exceeded 50% of the time representing the "mean"
sound level.

L90

-

The noise level exceeded 90 % of the time, designated as a
"background" noise level.

Leq

-

The continuous equivalent-energy level is that level of a steady-state
noise having the same sound energy as a given time-varying noise. The
Leq represents the decibel level of the time-averaged value of sound
energy or sound pressure squared and is used to calculate the DNL and
CNEL.
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B.

Day-Night Level (DNL)

Noise levels utilized in the standards are described in terms of the Day-Night
Level (DNL). The DNL rating is determined by the cumulative noise exposures
occurring over a 24-hour day in terms of A-Weighted sound energy. The 24-hour day is
divided into two sub-periods for the DNL index, i.e., the daytime period from 7:00 a.m.
to 10:00 p.m., and the nighttime period from 10:00 p.m. to 7:00 a.m. A 10 dBA
weighting factor is applied (added) to the noise levels occurring during the nighttime
period to account for the greater sensitivity of people to noise during these hours. The
DNL is calculated from the measured Leq in accordance with the following mathematical
formula:
DNL = [[(10log10(10ΣLeq(7-10))) x 15] +[((10log10(10ΣLeq(10-7)))+10) x 9]]/24
C.

A-Weighted Sound Level

The decibel measure of the sound level utilizing the "A" weighted network of a
sound level meter is referred to as "dBA". The "A" weighting is the accepted standard
weighting system used when noise is measured and recorded for the purpose of
determining total noise levels and conducting statistical analyses of the environment so
that the output correlates well with the response of the human ear.
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3.

Instrumentation

The on-site field measurement data were acquired by the use of one or more of the
sound analyzer listed below. The instrumentation provides a direct readout of the L
exceedance statistical levels including the equivalent-energy level (Leq). Input to the
meters were provided by microphones extended to a height of 5 ft. above the ground. The
“A” weighting network and the “Fast” response setting of the meters were used in
conformance with the applicable standards. The Larson-Davis meters were factory
modified to conform to the Type 1 performance standards of ANSI S1.4. All
instrumentation was acoustically calibrated before and after field tests to assure accuracy.
Bruel & Kjaer 2231 Precision Integrating Sound Level Meter
Larson Davis LDL 812 Precision Integrating Sound Level Meter
Larson Davis 2900 Real Time Analyzer
4.

Building Shell Controls
The following additional precautionary measures are required to assure the

greatest potential for exterior-to-interior noise attenuation by the recommended mitigation
measures. These measures apply at those units where closed windows are required.


Unshielded entry doors having a direct or side orientation toward
the primary noise source must be 1-5/8" or 1-3/4" thick, insulated
metal or solid-core wood construction with effective weather seals
around the full perimeter.



If any penetrations in the building shell are required for vents,
piping, conduit, etc., sound leakage around these penetrations can
be controlled by sealing all cracks and clearance spaces with a
non-hardening caulking compound.



Ventilation devices shall not compromise the acoustical integrity of
the building shell.
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APPENDIX C
On-Site Noise Measurement Data and Calculation Tables
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DNL CALCULATIONS
CLIENT:
FILE:
PROJECT:
DATE:
SOURCE:

EAH, INC.
47-078
BELLE NOCI
10/29-30/2015
MONTEREY RD.

LOCATION 1
Monterey Road
Dist. To Source 73 ft.
TIME
7:00 AM
8:00 AM
9:00 AM
10:00 AM
11:00 AM
12:00 PM
1:00 PM
2:00 PM
3:00 PM
4:00 PM
5:00 PM
6:00 PM
7:00 PM
8:00 PM
9:00 PM
10:00 PM
11:00 PM
12:00 AM
1:00 AM
2:00 AM
3:00 AM
4:00 AM
5:00 AM
6:00 AM

Leq
64.3
65.5
65.1
64.4
65.7
64.3
64.3
64.1
64.8
66.1
66.5
65.4
63.7
65.0
61.7
58.3
59.5
54.3
53.1
52.2
51.6
55.5
61.4
63.3

10^Leq/10
2691534.8
3548133.9
3235936.6
2754228.7
3715352.3
2691534.8
2691534.8
2570395.8
3019951.7
4073802.8
4466835.9
3467368.5
2344228.8
3162277.7
1479108.4 SUM=
676083.0 Ld=
891250.9
269153.5
204173.8
165958.7
144544.0
354813.4
1380384.3
2137962.1 SUM=
Ln=

Daytime Level=
Nighttime Level=

DNL=
24-Hour Leq=
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76.6
77.9

67
63.4

45912225
76.6

6224324
67.9

