
___________________________________________________________________________________________ 

    Environmental Consulting Services      18488 Prospect Road – Suite 1,  Saratoga,  CA  95070  
  Phone:  (408)  257-1045                stanshell99@toast.net       

___________________________________________________________________________________________ 

May 27, 2025  

Mr. Eason Yuan, AIA, 
Ms. Jun Zhang, AIA 
Z & D ARCHITECTS, INC 
Los Altos, CA  

Re: Revised Noise Study and Update for 4-Unit  
Residential Project, 838 Azure Street, Sunnyvale - Rev C 

Dear Mr. Yuan and Ms. Zhang,  

This report is a combination of the original project noise report of April 11, 2016, the mitigation summary of July 
8, 2016, and new information and modifications I have made to bring it up to date.  This revision of the noise 
report includes the new content and the format requested by the Sunnyvale Planning Division.  

Overview of Project 
The project site is located between Azure Street and Sunnyvale Saratoga Road in Sunnyvale.  Originally, there 
were two houses on the lot, which have been removed.  All surrounding areas are residential.  The main 
source of noise is traffic on Sunnyvale Saratoga Road, which is adjacent to the site to the west.  There is a 
sound wall between Sunnyvale Saratoga Road and the lot, and there is a wrought iron gate and another 
opening in the wall facing Sunnyvale Saratoga Road.  The project plan is to construct four two-story houses, 
as shown in the Project Site Map on Page 3.   

Noise Environment  
The main contribution to the high noise levels at this site is the Sunnyvale-Saratoga Road traffic noise.  To 
understand the existing noise levels on the project site, measurements of noise levels were made in the 
midday period of Friday April 11, 2025, at the middle opening in the masonry wall on the property line, adjacent 
to Sunnyvale-Saratoga Road, as shown on the Project Site Map.  Traffic noise measurements were made with 
an ANSI specified Class I Norsonic 140 Precision Noise Meter and Analyzer, calibrated with a B & K Model 
4230 Sound Level Calibrator.   
Noise levels were measured for 15 minutes and are reported using percentile noise descriptors as follows: L90 
(the background noise level exceeded 90 % of the time), L50 (the median noise level exceeded 50% of the 
time), L10 (high noise levels exceeded 10% of the time), L1 (the peak level exceeded 1% of the time) and Leq 
(the average energy-equivalent noise level for the measurement period).  Measured noise levels are 
presented in the table on the following page.  The Ldn noise level was computed as the long-term average of 
the Leq using the daily traffic distribution on Sunnyvale Saratoga Road, with standard weighted penalties for 
the nighttime hours, and modeled with an enhanced version of the National Cooperative Highway Research 
Board traffic noise model.   
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TRAFFIC NOISE LEVELS (dBA) 
Sunnyvale Saratoga Road north of Cumulus Drive 

Location  L90 L50 L10 L1 Leq Ldn 

     At property line 54.7 66.8 78.1 81.5 73.3   74 

Noise levels in any location typically depend primarily upon nearby traffic volume, its average speed, and the 
distance to the nearest lane of the dominant traffic flow.  With heavy traffic and moderate speeds in this 
location, noise levels are relatively high, with typical vehicle passby noise levels of 70 to 80 dBA at a distance 
of 20 feet.  To significantly reduce these noise levels at the four project properties adjacent to this roadway, a 
substantial noise reduction must be provided.  This should be achieved by supplementing the protection by the 
existing masonry wall, and adding a new wooden gate with excellent noise-reduction protection.  This gate is 
described in detail in the Mitigation section of this document.  
Based on information from the Sunnyvale Traffic Engineering Department concerning traffic volumes in recent 
years and expected increases in future years, traffic volumes will increase less than 3% per year, so even 10 
years from now outside noise levels on the site will increase only 1-2 dBA due to traffic increases on 
Sunnyvale Saratoga Road.  See the Mitigation section and the Conclusion section to see how traffic noise will 
be dealt with and achieve the required noise levels on site.  

Applicable Noise Regulations 
The City’s noise regulations require a maximum of 60 dBA exterior and 45 dBA interior (day-night levels - Ldn) 
on residential properties.  Because the height of the sound wall will not be raised to 12 feet, design 
alternatives are presented to achieve the required noise mitigation, as described in the Mitigation section.  This 
noise analysis is guided by the following policy set forth in Chapter 6 of the City of Sunnyvale General Plan 
(2011), Policy SN-8.7:  Supplement figure 6-5, “state of California noise guidelines for land use planning” for 
residential uses by achieving an outdoor Ldn of no greater than 60 dBA for common recreational areas, 
backyards, patios and medium and large-size balconies. 

Design Details Related to Noise Protection 
Based on the present drawing set and the latest mitigation recommendations, the following is a list of site and 
building design details:  

• Sound wall modifications and a new gate will allow meeting Sunnyvale noise requirements.
• There are no residential doors facing Sunnyvale Saratoga Road.
• The height of the masonry wall is 10 ft. 4”.
• There are no air duct openings on the west wall of the houses.  In fact, if there is any air

duct opening, it should face the east (that is, next to the garage door). 
• The first and second floors are 10 ft and 20 ft from the sound wall, respectively.
• The bedrooms are on the second floor. One of the north and south walls also has 20% window area,

while the other wall does not have any windows. 
• The west walls do not have any windows.
• The bedrooms have thin carpet.  All walls are one-layer painted gypsum boards,

and the ceiling finish is also gypsum. 

The existing sound wall of height 10 ft 4” breaks the line of sight to the ground level and provides sufficient 
insertion loss to achieve the exterior day night level of 60dB.  Since there are no second-floor balconies in any 
units in the project, all required areas are protected to a 60 dBA Ldn level.  See details on mitigation plans  in 
the next section of this report.  
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         Noise Measurement Location 
 
     Map of Azure Road Project Site Plan  
 
Recommended Mitigation Measures 
To achieve an interior day night noise level of 45dB, windows providing high acoustic insulation must be used.  
If it is necessary to include windows on the west wall of the homes, the windows would have to achieve a 
minimum OITC 36 rating, which can be quite costly.  We recommend that the west wall (facing Sunnyvale 
Saratoga Rd) not have any windows. The minimum requirements can be reduced by locating windows on the 
North, South, or East walls of the buildings.  Windows on the East wall will not require selection based on 
acoustical properties.  For windows on the North and South walls, we recommend windows which provide an 
OITC 33 rating or better.  The following windows achieve this rating:  
  

MANUFACTURER MODEL COMPOSITION RATING (STC / OITC) 
MILGARD QUIET LINE  

7420 TL01-293 
3/16”-1/8”-3/16” 43 / 33 

MILGARD QUIET LINE  
7220 TL99-313 

3/16”-1/8”-3/16” 45 / 33 

MILGARD QUIET LINE  
7420 TL01-294 

3/16”-1/8”-1/4” 43 / 34 

 
The use of OITC 33 windows will satisfy the interior noise requirement (Ldn 45 dB).  The windows may be 
operable.  However, the interior noise requirement will not be met when they are open.  As the windows are 
likely to be closed most of the time, it is recommended that a fresh air intake be included.  From an acoustic 
perspective, this intake would ideally be located on the eastern side of the building, which is exposed to lower 
sound levels.  
In addition to the window requirements, we recommend that all exterior walls have an STC 50 rating or better 
to achieve the interior noise requirement.  This is commonly achieved with the use of resilient channels or 
staggered stud walls. 
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To significantly reduce traffic noise on site, the existing masonry wall should be modified, and a new wooden 
pedestrian gate should be installed, using the following steps: 

1. Remove the existing ironwork, gates, and any other materials in the present masonry wall openings. 
2. Fill in any openings other than the middle opening with solid masonry matching that existing.  
3. In the middle opening fill in the masonry wall at both ends, leaving a 5-foot opening for the new wood 

gate where the pedestrian path into the site will be.  
4. Install a new wood gate composed of two layers of 5/8” thick wood, with the layers offset so that the 

cracks between pieces on the layers do not line up.  This wood material can be marine plywood 
(painted) or other weather-resistant and treated solid wood.  The wood gate should be as tall as the 
existing masonry wall (10 feet 4 inches) for the best noise control.  See Exhibits 1 and 2 on Pages 5 
and 6 for details. 

5. Install the wood gate using a heavy iron post, with hinges sturdy enough to support the gate, since the 
gate will weigh 3.5-4.0 lbs. per square foot.   

6. Attach an angle iron vertically to the masonry wall on each side of the gate from top to bottom, 
covering the ends of the gate by 6” to reduce noise going between the gate and the masonry wall.  

7. Install a Fire Department-approved lock that allows access by residents of the project.  
8. Along the full width of the bottom of the gate attach two 4” wide strips of ¼” thick Mass Loaded Vinyl 

(MLV) that extends ¾” below the bottom of the wall, as shown in Exhibit 1.  Attach the MLV with 
washers and wood screws at 6” spacing along the bottom of the gate.  This will close the ½” opening 
between the bottom of the gate and the concrete surface.  

 

Conclusion 
The expected noise reduction provided by the changes to the masonry wall and the installation of a tall wood 
gate as described above, is 15 to 16 dBA.  This means that the noise levels on all four properties on the 
project site are expected to be less than 60 dBA outside and 45 dBA inside (Ldn) when the units are 
constructed and at least 10 years in the future, meeting Sunnyvale noise requirements for residential 
properties.  

If I may provide further information or clarifications of this letter, please let me know. 
  

Regards,   

Stan Shelly   
H. Stanton Shelly   

  Acoustical Consultant  
  Board Certified Member (1982)   
  Institute of Noise Control Engineering   

    

Att: Statement of Qualifications  
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Statement of Qualifications  
  

H. Stanton Shelly - Acoustical Consultant   
  

Professional Interests and Capabilities  
Architectural noise control, exterior and interior, including California Title 24 Noise Insulation 
Standards; machinery noise measurement, analysis, and control; traffic noise measurement 
and modeling; municipal noise ordinance development and enforcement; land use planning 
for noise compatibility, including environmental impact analysis and mitigation.    

  
Relevant Experience  

Developed and managed the municipal noise control program for the City of Palo Alto, 
including preparing a unique Noise Ordinance and a Noise Element for the  
Comprehensive Plan; as an independent consultant, prepared over three hundred noise 
impact assessment and mitigation studies for residential, commercial, industrial, and public 
facility projects.  List of representative ECS noise studies available on request.    

  
Education and Training  

B.S.E. (Electrical Engineering) - University of Michigan 

M.S. Civil Engineering (Environmental) - StanfordUniversity              
 Institute of Noise Control Engineering (INCE):  Associate   
          Member from INCE founding in 1972 to 1982;  Board 

          Certified Member since 1982.   
  

Professional Employment  
Principal Consultant, Environmental Consulting Services - 1977 to present.   
Environmental Specialist, City of Palo Alto - 1971-1976   
Systems Test Engineer, Eastman Kodak, Rochester, NY - 1967-1969   

Electronic and Acoustical Test Engineer, General Dynamics/Astronautics,   
   San Diego - 1963-1967   
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