
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix F 
 

Kenwood Village Project 
 

Noise Study and Peer Review 



 



45dB 

page 2



page 3

page 4

1.  City of Goleta Interior and Exterior Noise Standards.

2.  Uniform Building Code requirement for 45 dBA or less in habitable spaces.
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LDN / CNEL Calculation dl@45dB.com

45dB.com

LEQ (hour) calculated from 10-second continuous measurements

(penalty added for evening or night hours)
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ANSI 1994 American National Standard 
Acoustical Terminology

ASTM E 1014 - 84 (Reapproved 2000)
Standard Guide for Measurement of Outdoor A-Weighted Sound Levels.

Guidelines for Community Noise 

Fundamentals and Abatement of Highway Tra   c Noise

Caltrans Transportation 
Laboratory Manual.

Caltrans Tra   c Noise Analysis Protocol For New Highway Construction and 
Highway Reconstruction Projects

California Transportation Plan 2025

Title 14. California Code of Regulations

FHWA Roadway Construction Noise Model User’s 
Guide Final Report.

Handbook of Noise Control
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barely perceptible
clearly perceptible

twice half
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Introduction 
 
The following is an independent review of the Sound Level Assessment (January, 2010) 
and Response to Comments from ICF (March 2015), prepared by 45dB.com for the 
Kenwood Village development proposed for the northerly side of Calle Real in western 
Goleta.  This review was conducted by Dr. Bruce Walker, INCE Bd. Cert. (the 
Reviewer).  In general, the Assessment covers the primary acoustical issue – control of 
long-term exposure of potential inhabitants of the project to traffic noise from Highway 
101 – quite thoroughly.  There are a few residual issues that could benefit from 
clarification or additional analysis.  In particular (to be discussed in more detail below), 
the assessment of outdoor noise levels at 3 ft above site grade (ASG), ignoring the effects 
of sound reflection from buildings and barriers, should probably be re-done.  There is one 
issue – exposure of residents to transient noises from the railroad – that should probably 
be looked at from an effects standpoint in addition to State and City general criteria based 
on long-term average sound levels. 
 
Commentary on the Assessment 
 
Page 4:  In the discussion of CNEL, the 10 dB night penalty is mentioned but not the 5 
dB evening penalty.  This is stated and used correctly later in the report.   
 
Page 5:  It is stated that measurements were taken from Friday Sept 4 through Saturday 
Sept 5, 2009.  From Figure 3 on Page 7, it can be inferred that this means from noon on 
Friday to noon on Saturday, so that weekday morning traffic noise is not included.  The 
Reviewer’s assessment is that for this project, the peak a.m. traffic noise on Friday would 
not be higher than the peak a.m. traffic noise shown for Saturday.  Further, evening and 
post 10 p.m. noise tends to be higher on Fridays than other weeknights, so it is likely the 
measurements slightly overstate the average condition.   
 
Page 5:  It is stated that a Larson-Davis 820 meter was used for all measurements, while 
the Appendix states that a Larson-Davis 812 was used.  The 820 is a fully Type 1 device, 
while the 812 is Type 2 in integrating mode.  
 
Page 5:  Collecting meteorological date concurrent with the acoustical monitoring is 
definitely good practice, although one could question the applicability of wind data from 
two miles away.  In view of the relatively high traffic noise at proximity to Highway 101, 
in this case the remote monitoring of wind is probably adequate. 
 
Page 7:  Based on the caption of Figure 3, the graph truncates at least one and possibly 
several transient noise events.  The referenced web site “Details” state that the peak train 
sound level was measured to be 94 dBA (sic).  The Reviewer’s assessment of the data 
shown in the “Details” is that 94 dB is the Leq10sec at 22:22:15, and that the peak sound 
level could be several dB higher.  http://45db.blogspot.com/2010/02/kenwood-village-
goleta-ca.html 
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Page 10:  Although the noise contours appear reasonable and to have been correctly 
calibrated to match the measurement results near the south end of the site, the color 
legend on the figure ought to be fixed so that it matches the color scale of the contours, or 
else deleted.   
 
Page 10:  The bare site contours are computed at 6 feet above site grade.  It is not 
indicated why this elevation was chosen.  The de facto outdoor noise measurement height 
is 5 ft, although ASTM E1014 (section 8.1.7) states between 4 and 5 ft is acceptable.  The 
Assessment Appendix states that the ASTM standard is 5 ft 6 in, but this appears to be 
incorrect.  The Assessment implies that the measurements were taken at 5 ft 6 in, which 
would have little effect compared to 5 ft for bare site conditions. Similarly, the contour 
calculation at 6 ft would not be expected to differ significantly from 5 ft. 
 
Page 11:  The same confusion as for Page 10 results from a color legend not showing the 
colors in the graph.   
 
Page 11:  The caption, the first paragraph of Page 13 and Page 21 Appendix 9.3 state that 
the contours were computed at 3 ft above site grade, to represent seated ear height 
outdoors.  In response to IFC comment on this issue, it was stated that it was a 
typographical error, but the justification presented in Appendix 9.3 contradicts.  As is 
stated in the report, with barriers present, the sound level can be strongly dependent upon 
height, and showing the 3 ft contour only gives an optimistic picture of noise exposures at 
building faces and windows.  Presenting 3 ft, 6 ft and 12 ft contours on separate graphs 
would provide a much more complete view. 
 
Page 11:  The Reviewer is not directly familiar with CADNA/A, but has extensive 
experience with SoundPlan, which runs the same ISO 9613-2 calculation model.  It 
appears doubtful that the CADNA/A model used in the Assessment has been set up with 
appropriate sound reflection characteristics for the modeled buildings.  As an example, 
the two contour plots shown below were computed at 3 ft ASG for a highly simplified 
model of the southern area of the project using an arbitrary line source centered 5 ft 
above the westbound side of Hwy 101 and generating 10 mW acoustic power per meter 
(apparently about 10 dB greater than the sound power modeled in the Assessment).  The 
barrier is 8 ft tall and the buildings are modeled as 18 ft tall.  Figure 1 ignores reflections 
from the buildings and barrier while Figure 2 includes them.  Despite the 
oversimplification, the greater resemblance of the “no reflections” graph to Assessment 
Figure 7 is evident.   
 
The Reviewer has subsequently learned that, whereas SoundPlan’s default condition is to 
include reflections up to third order, CADNA/A requires the user to activate reflections in 
the model setup.   Sound modeling should be conducted to account for reflected noise.  
Not accounting for reflected noise would definitely result in an optimistic prediction of 
outdoor sound levels. 
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Figure 1.  Simplified Model with No Sound Reflections 

 
Figure 2.  Simplified Model with Sound Reflections Included 
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Page 12:  Figure 8 is very hard to comprehend, apparently showing 62-65 dB range noise 
contours inside Building 2 and indicating no reflected sound from the west wall of the 
building or the north patio wall of the middle unit.   This issue is probably related to the 
disregard of reflections discussed above. 
 
Page 13:  Paragraph 1 – The determination that outdoor activity areas will be below 65 
dB at locations other than Buildings 1 and 2 may change if computations are re-done at 
both seated and standing height and including the effects of reflections.  The 
determination that sound levels will increase less than 1 dB in the next 20 years appears 
to be based on a 1.16% or less per year traffic flow increase and no change in vehicle 
noise emission levels.  This degree of vehicle and train traffic increase should be checked 
against CalTrans and UPRR projections. 
 
Page 13:  Paragraph 1 – It is stated, correctly, that sound levels will be increase with 
increasing height above grade.  It would be useful to quantify this increase, either by 
tabulating sound levels at realistic first and second floor elevations at representative 
locations near each building or by plotting noise contour maps (with reflections included) 
at the appropriate heights.   
 
Page 13:  Interior Noise Levels – It would be more useful to discuss the acoustical 
properties of windows and doors in terms more specific to the noise exposure conditions 
on the project.  Sound Transmission Class gives a general figure of acoustical merit to a 
sound attenuation structure, but, for example, two window configurations with the same 
STC can have markedly different effects on traffic noise.  The engineering approach 
would be to use the frequency spectrum of the train and traffic noise and the sound 
transmission loss as a function of frequency for the noise control elements to determine 
indoor sound levels.   
 
Page 13:  Paragraph 4 - It is anticipated that all buildings except 18 – 22 will actually 
avoid some degree of noise reduction to meet 45 dB indoors, even if the noise reduction 
is only keeping windows closed.   
 
Pages 13-14: Discussion and Conclusion – Transient railroad noise was shown to be an 
important factor in the nighttime environment, with crossing horn sound more than 20 dB 
greater than the CNEL documented.  While such infrequent transient noises may not be 
particularly consequential for outdoor recreational activities, indoors they can be 
disruptive and cause sleep disturbance.  The report should include a discussion of the 
effects and control of high amplitude transient noises.  Regarding section 4.1, it is a 
truism that average evening sound levels are several dB lower than the CNEL, but the 
CNEL includes the +5 dB evening weighting based on the presumption that there would 
be an increased sensitivity to noise during this period.   
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Page 14:  Required Noise Barrier Wall – The actual extent and height of walls needed to 
maintain CNEL 65 dB or below in outdoor living spaces should be revisited using 
modeling that accounts for reflected sound transmission paths.   
 
Pages 14-17:  Required Building Construction – The Reviewer does not possess building 
plans and cannot assess the effectiveness of the proposed treatments.  The treatments 
proposed appear to be reasonable in general, but may have more widespread necessity 
than suggested.  Specification of acoustical performance of individual construction 
elements should be related to the noise source characteristics rather than STC.  Locations 
where windows must be closed to meet the CNEL 45 requirement and the window 
performance requirement should be tabulated.   
 
Page 19:  Definitions – Sound Level (dB, dBA or dB(A)) is A-weighted by default.  If 
other weightings (e.g. C, Z, G) are to be used, they are to be stated explicitly.  dBA and 
dB(A) are convenient constructs to draw attention to the fact that A-weighting was used, 
but dB does not connote or denote the absence of A-weighting.  It is customary to specify 
the time period for LEQ and ANSI Standard way of writing is LAeqT where T is the 
elapsed time of the measurement.  In the report, 10 seconds (LAeq10sec) and one hour 
(LAeq1hr) are used.  
 
Page 22:  Section 10.0 – States that 24 hour measurements were taken at two locations.  
Only one appears to be documented in the report.   
 
Page 23:  Paragraph 2 – Note that, as discussed at length above, CADNA/A apparently 
only computes reflected sound transmission paths if instructed to do so explicitly.   
 
 
Commentary on Response to Comments from ICF  
 
Minor Issues 
 

1. Although it would be useful to include measurements taken over a longer time 
period, the measurement program as described and reported has probably 
produced conservative results. 

2. The CADNA/A contour maps do indeed include the roadway at the southwest 
corner.   

3. The ICF point is well-taken.  Tabulations of noise levels at first and second floor 
plus outdoor living space elevations near each residence unit would be an 
excellent supplement to the contour maps.  As discussed above, the legends are 
for 5 dB increment maps and the maps are 1 dB increments, so they are not very 
helpful.  The numerical notations on the maps are adequate, once one figures 
them out, but they only apply to the 3 ft ASG elevation. 

4. If the Traffic and Circulation Study confirms approximately 1 percent per year 
traffic growth, it is an adequate reference. 

5. When and INCE Certified consultant makes a statement of generally accepted 
fact, the consultant can be considered to be the reference.   
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Major Issues 
 

1. The 3 ft and 6 ft issue has been discussed above.  It is clearly not a typographical 
error. 

2. This issue again has been discussed above.  Additional modeling at applicable 
elevations would aid in the specification of appropriate noise reducing elements. 

3. Mitigations should include the 1 dB increment, although measuring and modeling 
any environment with variable sources like trains, traffic flow, etc. to 1 dB 
precision is an administrative exercise.  Prudent design will suppress peak railroad 
noise in bedrooms and therefore automatically comply with CNEL 45.   

4. The writing in Section 4.1 just makes observations about the actual outdoor noise 
levels relative to CNEL, but the objective appears to be to satisfy CNEL 65 at 3 ft 
above ground.   

5. The response to the comment regarding construction noise needs some editing.  
For example, it speaks of limiting the daytime noise level to LDN 65 dB at the 
property line.  LDN is a 24 hour descriptor.  One might consider specifying 
perimeter units be built first, to provide acoustic shielding for adjacent homes.  
The City’s 65 dB daytime noise limit may refer to environments for new 
developments and not to property line noise from on-site sources.   

6. The discussion presented in response to the Vibration comment addresses impact 
on the new residences from the railroad and highway traffic, which is expected to 
be negligible.  However, the comment referred to construction-generated 
vibration.  This might refer to vibratory ground compacting or similar, and should 
be mentioned in the response. 

7. The response to comment regarding project-generated traffic noise increments is 
not adequately answered, although the conclusion is probably correct.  The 
shielding effect from Highway 101 of the project on residences to the north would 
very likely offset any noise from project-generated traffic on local roadways, and 
project-generated traffic noise near the southeast must be miniscule compared to 
existing noise from Highway 101. 




