
 
April 9, 2021 
 
VIA E-MAIL 
 
San Francisco Board of Supervisors 
1 Dr. Carlton B. Goodlett Place, City Hall, Room 244 
San Francisco, CA 94103 
Board.of.Supervisors@sfgov.org 

Re: Project Sponsor’s Brief 
Appeal of CEQA Exemption   
2651-2653 Octavia Street – Case No. 2018-011022 PRJ 

 
Dear President Walton and Supervisors: 
 
 The Planning Commission approved a modest addition to an existing two-family 
residence at 2651-2653 Octavia Street. The Project Sponsor seeks approval of the project in 
order to make the existing residence suitable for use as their multi-generational family home.  
 

The Planning Department determined that the project meets all code requirements and 
qualifies for a Class 1 Categorical Exemption for additions to existing structures. The Planning 
Commission upheld that determination, which has been appealed by a group of neighbors due to 
unsubstantiated claims that the project could potentially impact the Golden Gate Valley Library’s 
natural light and solar arrays. The Planning Department has thoroughly investigated all issues 
and determined that there would be no significant impacts to the library. The Project Sponsor 
respectfully requests that the Board of Supervisors deny the appeal and affirm the Planning 
Commission’s approval of the Categorical Exemption for the following reasons:  
  

• All south-facing windows that face the Project Sponsor’s building are intentionally 
covered by dark grey shades that cover 50% of the windows and filter 90% of the natural 
sunlight because too much natural light already enters the library. Even with the 
intentional use of dark grey shades, there is plenty of light for patrons in the library and 
there is no impact to the library’s historic character. 
 

• The Sun Shade Impact Analysis Report finds that the grey shades reduce natural light in 
the library by -13.6% for overcast sky, -24.5% for partly cloudy sky, and -14.2% for clear 
sky. This intentional reduction in light is far less than the project’s impact of -4% for 
overcast sky, -11.1% for partly cloudy sky, and -1.8% for clear sky.1 

 
1 All referenced studies can be found at the following link: https://zacks.egnyte.com/fl/GmWFU9Axzh 

 

https://zacks.egnyte.com/fl/GmWFU9Axzh
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• Consistently during open hours, the normal condition in the library is natural light plus 

the use of electric lighting. The Illumination Impact Report for the library’s normal 
environment of natural light and electric light finds that impact of the proposed project 
would de minimis, -1.0% reduction for overcast sky, -4.2% for partly cloudy sky, and -
2.0% for clear sky.  

• Even if there were significant impacts from the project, the consistent intentional use of 
electrical lights and dark grey sun shades in the library makes any hypothetical impacts to 
natural light from the project irrelevant.  
 

• The neighbors’ appeal admits that there are “not yet state or local laws on point to 
address protecting solar access” and impacts to adjacent solar panels are not governed by 
CEQA. 
 

• The Shade Impact Analysis for the library’s Solar Panels finds that the impact of the 
project on solarity would be de minimis, a reduction of $178 of solar energy production 
annually. 
 

I. Factual Background 
 

A Categorical Exemption for this residential addition was issued by the Planning Department 
in September 2019, a determination that was upheld by the Planning Commission in February 
2020. The neighbors appealed the Planning Commission’s ruling.  Following a July 2020 
hearing, the Board of Supervisors directed the Planning Department to conduct further 
investigations to quantify more fully whether the project may have an impact on the illumination 
of the library interior.  

Over the next six months, the Environmental Planning Staff carried out the direction of the 
Board. They developed the scope of analysis, which consisted of finding the impact of natural 
light in the library for 2,406 unique points in the library for three sky conditions, during three 
times of the year, and for three different times of day. Symphysis, an independent Bioclimatic 
consultant, was contracted to complete the study. Environmental Planning thoroughly reviewed 
all of these findings.  

The Project Sponsor and the Planning Department have been exhaustive in their due 
diligence to analyze all conceivable impacts the proposed project might have on the library.  In 
addition to the above-mentioned analysis, three other illumination and shade studies were 
conducted: Shade Impact on the Solar Panels, Illumination with Normal Light Conditions 
(Natural + Electric), and Illumination impact of the Sun Shade Devices.    

Because the statistical analysis from every shade and illumination study showed no 
significant impacts to the Library, the Planning Department determined no project revisions were 
necessary and issued a second Categorical Exemption in January 2021. In February 2021, the 
Planning Commission approved the project and the Categorical Exemption. On March 5, 2021 
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the same group of neighbors, now renamed the Friends of the GGV Library, again appealed the 
Planning Commission’s approval of the second Categorical Exemption for the project.  

II. The Project Is Categorically Exempt From Further CEQA Review  
 

Categorical Exemptions apply to a list of classes of projects that have already been 
determined as a matter of law not to have a significant effect on the environment. (CEQA § 
21084(a)). This project clearly falls within the Class 1 Categorical Exemption for minor 
additions of 10,000 square feet or less, as the project here is a 2,361-square-foot addition to an 
existing two-family residential structure. (CEQA Guidelines § 15301).  

Thus, unless one of the limited exceptions to a Categorical Exemption applies, the project 
here is categorically exempt from further CEQA review. For projects that may impact historical 
resources, an exception is found if the project will cause a “substantial adverse change in the 
significance of a historical resource.” (CEQA Guidelines § 15300.2(f)). An exception also 
applies if “the activity will have a significant effect on the environment due to unusual 
circumstances.” (CEQA Guidelines § 15300.2(c)).  

A party challenging an exemption has the burden to show a project will have a significant 
effect in order to overturn an exemption, as “it is not enough for a challenger merely to provide 
substantial evidence that the project may have a significant effect on the environment.” (Berkeley 
Hillside Preservation v. City of Berkeley (2015) 60 Cal. 4th 1086, 1105). CEQA Guidelines 
Section 15384 states that “[a]rgument, speculation, unsubstantiated opinion or narrative” does 
not constitute acceptable evidence. 

The neighbors merely assert that the project should be further investigated for potential 
impacts to the natural light entering the library and the effectiveness of the library’s solar arrays 
and put forth unsupported narrative argument regarding the importance of the library and 
renewable energy. However, the Planning Department has already thoroughly investigated these 
issues, gathered facts, reviewed expert opinions, and determined that the project will not have a 
significant effect on the library’s natural light or solar arrays. The neighbors have provided no 
factual evidence to refute the Planning Department’s determination. 

a. The Project will not have a substantial adverse impact to the natural light of the 
Golden Gate Valley Library’s reading room.  

 
The neighbors state that the exemption should be overturned solely to “investigate and then 
disclose” potential impacts to the natural light entering the library, which is exactly what the 
Planning Department has already executed with four exhaustive independent studies. Further, 
CEQA protects the “character defining” features of a historical resource, and the Planning 
Department correctly points out that natural light is not one of the “character defining” features 
of any of the Carnegie Libraries. Thus, even if the project were to have a substantial impact on 
the library’s natural light, this impact would not adversely change the historical significance of 
the library. The neighbors’ appeal admits this, stating that “character defining features are 
typically material or physical features” and their brief further explains that CEQA defines 
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historical impacts as “work that materially alters, in an adverse manner, those physical 
characteristics that convey the resource’s historical significance.” Thus, because natural light is 
not a character defining feature of the Library, the project’s impacts to natural light are 
immaterial with respect CEQA. 

Further, the Planning Department has already gathered substantial evidence from the 
Daylight Impact Analysis Report, which determined that the project will not, in fact, have a 
significant effect on the natural light entering the Library. Additional Illumination studies 
demonstrate that the library staff consistently utilizes electrical illumination and dark grey 
window shades during open hours that cover 50% of the windows. The analysis shows that for 
“best-case scenario” clear sunny days (i.e. the only time the library would not require electric 
lighting), the project would result in a mere 1.8% reduction in natural light. On the “worst-case 
scenario” partly cloudy days (when the library requires electrical lighting), the project would 
result in a 4% reduction in natural light. This is far less than the reduction in light caused by the 
library’s own intentional use of window dark shades, which reduce light by -14.2% on clear 
sunny days and -24.5% on partly cloudy days.  

While the Project Sponsor does not debate the neighbor’s point that natural light to the 
library is important, natural light is not protected by CEQA and there is substantial evidence in 
the record demonstrating that the project will have no significant effect on the Library’s natural 
light, particularly as compared to the library’s intentional reduction of light by using dark grey 
window shades. The neighbors have not provided any facts to refute the findings of the Daylight 
Impact Analysis, nor did the appeal documents even acknowledge the details of the report’s 
findings. Additional study of this issue, as requested by the neighbors, is not necessary. As such, 
the Planning Commission’s approval of the Categorical Exemption for the project must be 
upheld.   
 

b. The Project will not have a significant impact on the Golden Gate Valley Library’s 
solar arrays.  

 The neighbors state that the Categorical Exemption should be overturned because the 
project will reduce the effectiveness of the library’s solar arrays. As admitted by the neighbors in 
their appeal brief, impacts to neighboring solar panels are not protected by any state or local law, 
including CEQA. Thus, even if significant, an impact to solar panels is not an environmental 
effect recognized by CEQA that can overturn a Categorical Exemption.  
 

Further, there is already substantial evidence in the record that the project will not have a 
significant effect on the Library’s solar arrays. The Shading Impact Analysis specifically 
analyzed the project’s impact to the library’s solar arrays and found it minimally reduces 
captured radiation, a reduction of $178 of solar energy production annually.2 The neighbors have 
not provided any facts to refute the findings of the Shading Impact Analysis. 

 
2 The neighbors’ appeal states that the shading will increase by 69%, which is misleading. To clarify, 17.4% of the 
surface area of the east array is shaded and the project would cause an increase to 29.4%, an 11.7% increase. For the 
west array, 22.7% of the surface area is already shaded and the project would cause an increase to 28.4%, a 6% 
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Additionally, the presence of solar arrays on a neighboring property is not an “unusual 
circumstance” that would warrant overturning a Categorical Exemption. Solar panels are 
extremely common and their presence on a neighboring property is not atypical for a minor 
residential addition. Overturning a Categorical Exemption based upon a small reduction to the 
efficacy of a neighboring solar panel would have the practical effect of eliminating the Class 1 
exemption for minor additions and would require full Environmental Impact Reports for many 
small residential projects. 

Thus, because neighboring solar panels are not regulated by CEQA, there is substantial 
evidence in the record demonstrating that the project will have no significant effect to the 
library’s solar arrays, and no unusual circumstances are present at the property; the Planning 
Commission’s approval of the Categorical Exemption for the project must be upheld.   
 

c. The project is consistent with state and local laws regarding solar access. 
 

The neighbors also argue that the project will have a significant effect on the environment 
because the project is inconsistent with two General Plan policies that encourage the 
development of ordinances to promote renewable energy resources.3 Both of the policies cited by 
the neighbors are aspirational and direct City agencies to take steps toward developing 
ordinances, but no such ordinances yet exist. The neighbors admit as much, noting in their appeal 
that that the “Planning Department is correct that there are not yet state or local laws on point to 
address protecting solar access.” The approved project will not have any impact on the ability of 
City agencies to develop future ordinances regarding solar access and, as confirmed by the 
neighbor’s appeal, there are currently no state or local laws addressing solar access that the 
project can conflict with. As such, the project does not have a significant effect on the 
environment and the Categorical Exemption must be upheld. 

The neighbors’ appeal also references the 1978 Solar Shade Act that prohibits the 
planting of new trees that will shade solar generation on adjacent properties, stating that this 
shows property owners should not be able to block a neighbor’s solar panels with their building. 
Despite the fact this law is completely inapplicable as the Solar Shade Act regulates trees and not 
residential development, the Solar Shade Act only prohibits trees that “cast a shadow greater 
than 10 percent of the collector absorption area.” (1978 Cal. Stat. ch. 1366. § 25982). Here, the 
Shading Impact Analysis shows that the project will only cast a shadow over 8.6% of the 
Library’s solar arrays. Thus, even if the Solar Shade Act were applicable to residential 
development, the project here would not meet the shadow threshold to be regulated under the 
Act. 
 
 

 
increase in total surface area shaded. In total, the project would increase total surface area of the Library’s array 
shaded by 8.4%. 
3 The appellants cite Environmental Protection Policy 16.1 (“Develop land use policies that will encourage the use 
of renewable energy sources”) and 16.2 (“Remove obstacles to energy conservation and renewable energy systems 
in zoning and building codes.”) 
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III. Conclusion  
 

There is substantial evidence in the record that this residential addition will not have a 
significant impact to the library’s natural light or solar arrays. The neighbors’ appeal does not 
provide any evidence to refute the exhaustive analysis undertaken by independent experts and 
relies solely on narrative argument. As such, the Planning Commission’s approval of the 
Categorical Exemption for the development of the Project Sponsor’s multi-generational family 
home must be upheld. 
 
 
Very truly yours, 
 
ZACKS, FREEDMAN & PATTERSON, PC 
 
 
 
 
 
___________________________________ 
Ryan J. Patterson 
 
 
 
cc: Kei Zushi, Senior Environmental Planner 
 kei.zushi@sfgov.org 
 
 































https://www.sfog.us/solar/sfsolar.htm




http://www.symphysis.net/
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I. INTRODUCTION  
_______________________________________________________________________________ 

 

SYMPHYSIS was hired to conduct a study to determine the normal use conditions 

in the Golden Gate Valley Library, and analyze the illumination impact of the 

proposed project at 2651-53 Octavia.   

 

Using photographic evidence from photos taken in all years 2013-2021 (see 

appendix), it was determined that during open hours, the normal use condition in 

the library is natural light from the windows AND illumination from electric 

lights.  To determine the electric light data for the simulation model, SYMPHYSIS 

used the library’s architectural permit plans and fixture schedule dated May 21, 

2009, and verified with site photographs.   

SYMPHYSIS analyzed 2,406 individual points on the interior of the library’s main 

reading room for the following conditions: 

 Overcast sky (no sun) December 21st for all times of day, to represent the 

worst-case daylight conditions. 

 Partly cloudy sky for September 21st at 9:00 am, 12:00 pm, and 3:00 pm, to 

represent the mid-season case daylight conditions. 

 Clear sky for June 21st at 9:00 am, 12:00 pm, and 3:00 pm, to represent the 

best daylight conditions. 

 

The report herein presents the results of this analysis.   

 

 

 

 

 

_____________________________________ 
Olivier A. Pennetier, M.Arch, LEED AP 

SYMPHYSIS Principal 

 

 

 

 

 

 

 

CEA# R16-19-2017 

 

 

 

 

 

 

 
Our services consist of professional opinions and conclusions developed in accordance with generally accepted environmental design, 

solar engineering and daylighting design principles and practices.  Our conclusions and recommendations are based on the information 

provided by the clients, USGS Digital Elevation Model and publicly available Geographic Information System database.
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II. ANALYSIS SUMMARY 
_______________________________________________________________________________ 

 

SYMPHYSIS concludes that in the NORMAL library use condition (daylight + 

electrical lights), the proposed project at 2651-53 Octavia will have a minimal 

impact on the illumination levels and no impact on visual comfort experienced 

by the patrons and staff of the library. 

The daily average differences in illumination levels between the existing and 

proposed condition are -1.0% for overcast skies, -4.2% for partly cloudy skies and 

-2.0% for clear skies. Note that in all cases, the illumination levels in the Golden 

Gate Valley Library are within the minimum CIE (International Commission on 

Illumination) recommended levels for library use, between 300 and 500 lux. 

TABLE 1: AVERAGE ILLUMINANCE (LIGHT LEVELS) VALUES FOR THE ENTIRE LIBRARY MAIN FLOOR (LUX). 

SKY OVERCAST SKY PARTLY CLOUDY SKY CLEAR SKY 

DAY ALL DAYS OF YEAR SEPTEMBER 21ST JUNE 21ST 

TIME ALL TIMES OF DAY 9:00 AM 9:00 AM 12:00 PM 03:00 PM 12:00 PM 03:00 PM 

EXISTING AVG LUX 398.45 503.20 522.81 434.23 1,095.97 808.71 669.67 

PROPOSED AVG LUX 394.30 492.53 474.48 429.47 1,078.30 775.67 668.41 

% DIFFERENCE -1.0% -2.1% -9.2% -1.1% -1.6% -4.1% -0.2% 

DAILY AVERAGE -1.0% -4.2% -2.0% 

 

 

FIGURE 1: GRAPH OF AVERAGE  ILLUMINANCE VALUES FOR THE ENTIRE LIBRARY MAIN FLOOR. 
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A01  DAYLIGHT + ELECTRICAL LIGHT LEVELS [LUX]  
___________________________________________________________________________________________________________________ 
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III. APPENDICES 
_______________________________________________________________________________ 

 

A. EVIDENCE THAT ELECTRIC LIGHTS ARE TURNED ON UNDER NORMAL CONDITIONS 

 

Here is a list of links pointing to numerous photographs showing electric lights 

on within the library, between 2013 and 2021: 

Google Street Views: 

 

 

 

Library Patrons Internet Photographs: 

 

Sept 

2017 

 

Feb 

2019 

 

Feb 

2021 

 April 

2019 

 

 

  

   

Project Sponsor’s Photographs – verified by Metadata: 

 

 

Owner Photos 
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I. INTRODUCTION & ANALYSIS SUMMARY 
_______________________________________________________________________________ 

SYMPHYSIS was asked to perform a daylight study to assess the impact of the 

proposed addition project at 2651-2653 Octavia Street (Planning Department 

Case # 2018-011022PRJ) upon the natural light (daylight) levels and quality at the 

main floor reading room of the Golden Gate Valley Branch library.  Although this 

study is not required for the proposed project’s environmental review under 

CEQA, it was conducted in response to some of the comments made at the July 

28, 2020 public hearing before the San Francisco Board of Supervisors regarding 

the appeal of the categorical exemption issued by the San Francisco Planning 

Department on September 5, 2019 for the 2651-2653 Octavia Street project.    

 

After performing the daylighting analysis, SYMPHYSIS concludes that the proposed 

project at 2653 Octavia Street will not reduce the visual comfort of the library’s 

patrons in any significant way, when compared to the current existing conditions. 

The proposed project reduces the libraries’ averaged illumination levels minimally 

for clear sky (-1.8%), overcast sky (-4%), and partly cloudy sky (-11.1%).  For both 

the overcast and partly cloudy skies, the existing conditions require electrical 

illumination at ALL times to provide the necessary illumination recommended for 

libraries (300-500 LUX), thus even the small reductions with the proposed condition 

are irrelevant.   

The report herein describes the proposed project, the methodology used for the 

daylight study, and the results that led to the conclusion.   

 

 

 

 

_____________________________________ 
Olivier A. Pennetier, M.Arch, LEED AP 

SYMPHYSIS Principal 

12/13/2020 

 

 

 

 

 

 

 

CEA# R16-19-2017 

 

 

 

 
Our services consist of professional opinions and conclusions developed in accordance with generally accepted environmental design, 

solar engineering and daylighting design principles and practices.  Our conclusions and recommendations are based on the information 

provided by the clients, USGS Digital Elevation Model and publicly available Geographic Information System database.
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II. PROJECT LOCATION 
_______________________________________________________________________________ 

The proposed project is located at 2653 Octavia Street, in the Northeastern 

corner of the Pacific Heights neighborhood, block 0554, lot 002.  

 

 

FIGURE 1: LOCATION MAP 

 

 

FIGURE 2: BLOCK MAP

PROPOSED 

PROJECT LOT 
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III. PROPOSED PROJECT DESCRIPTION 
_______________________________________________________________________________ 

The proposed design features a new fourth story addition on top of an existing 3 

story single family residence.  The new addition will increase the height of the 

building to 39’-10 ½”, and the building will be pushed toward the rear yard by an 

additional 19.5 feet at the lowest level. 

The following images show the 3D massing models for the existing conditions and 

proposed design.  

 

 

 
FIGURE 3: 3D MASSING MODEL OF THE EXISTING CONDITIONS. 

2653 OCTAVIA 

1801 GREEN 
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FIGURE 4: 3D MASSING MODEL OF THE PROPOSED DESIGN.      

 

 

FIGURE 5: AERIAL VIEW OF THE CURRENT CONDITIONS AS OF 07/06/2020. 

 

2653 OCTAVIA 

1801 GREEN 
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IV. ANALYSES RESULTS & CONCLUSIONS 
_______________________________________________________________________________ 

This chapter presents the analyses results and conclusions of the study.  The 

methodology used for each analysis is explained briefly in this chapter; for the full 

detail and description, see chapter V, Analysis Methodology. 

A. DAYLIGHT AUTONOMY 

The Daylight Autonomy analysis calculates the percentage of time, during the 

libraries open hours ( 10am - 8 pm), when  supplemental light is NOT required to 

meet acceptable illuminance levels.  The IES recommended values for libraries 

are 300 LUX for stacks and 500 LUX for task and reading areas.  To calculate an 

overall difference at the highest-level analysis, we used an average of 400 LUX as 

our target, and averaged all light sensor points (2,406) in the library. 

In the table below, the analysis shows that there is minimal difference (-1.7 %) 

between the existing and proposed conditions, when NO supplemental lighting is 

necessary. 

 

TABLE 1: DAYLIGHT AUTONOMY VALUES FOR THE ENTIRE LIBRARY MAIN FLOOR. 

EXISTING DAYLIGHT AUTONOMY 47.80% 

PROPOSED DAYLIGHT AUTONOMY 46.97% 

% DIFFERENCE -1.7% 

 

 

The diagrams below – A01 (existing) and A02 (proposed) show the analysis of the 

annual Daylight Autonomy in specific locations of the library.  The darkest blue 

means that the space requires artificial light 100% of the time and the lightest 

white means that  the space requires supplemental light 0% of the time. Note that 

there is very little difference between the existing and the proposed conditions 

and that artificial light is required in all areas of the library at a minimum of 52.2% 

of the time. 
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A01    DAYL IGH T  A UTO NO MY F OR  EX I S T ING  C OND I T ION S  
___________________________________________________________________________________________________________________ 

TA RGE T :40 0  LU X  1 0 :00  A M  –  0 8 : 0 0  PM  |  M ON DA Y  THROU GH S UN DA Y  |  A LL  YEA R   
  

 
 

 

 

 

% OF TIME AT 400 LUX         
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A02    DAYL IGH T  A UTO NO MY F OR  PR OP OSE D COND I T ION S  
___________________________________________________________________________________________________________________ 

TA RGE T :40 0  LU X  1 0 :00  A M  –  0 8 : 0 0  PM  |  M ON DA Y  THROU GH S UN DA Y  |  A LL  YEA R   
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B. ILLUMINANCE ANALYSIS: 

Illuminance analysis assesses the light levels on working planes, as defined in the 

Analysis Methodology, chapter V.  For this study, the analysis was completed for 

the entire library’s main floor.  Also, to obtain a more granular spatial assessment, 

analysis was completed separately for the most used areas of the library - the 

adult reading area and the children reading area. 

To encompass a wide range of various daylighting conditions, the study 

simulated light levels for the following dates and sky conditions:  

 Best-case Illuminance - June 21st (highest sun angle), and clear sky for the 

times 9am, 12pm, and 3pm.  

 Intermediate-case Illuminance - September 21st (mid sun angle, which is 

also similar to March 21st), partly cloudy sky for the times 9am, 12pm, 

3pm.  

 Worst-case Illuminance - overcast sky, where all days and times are the 

same since there is no sun. 

 

The following tables and graphs present the results of the illuminance (light levels) 

calculations for the selected various conditions and locations within the library: 
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TABLE 2: AVERAGE ILLUMINANCE (LIGHT LEVELS) VALUES FOR THE ENTIRE LIBRARY MAIN FLOOR (LUX). 

SKY OVERCAST SKY PARTLY CLOUDY SKY CLEAR SKY 

DAY ALL DAYS OF YEAR SEPTEMBER 21ST JUNE 21ST 

TIME ALL TIMES OF DAY 9:00 AM 12:00 PM 03:00 PM 9:00 AM 12:00 PM 03:00 PM 

EXISTING AVG LUX 110.12 186.88 191.62 116.27 828.52 500.69 374.11 

PROPOSED AVG LUX 105.75 177.42 144.94 111.63 812.93 478.36 377.57 

% DIFFERENCE -4.0% -5.1% -24.4% -4.0% -1.9% -4.5% 0.9% 

DAILY AVERAGE -4.0% -11.1% -1.8% 

 

 

FIGURE 7: GRAPH OF AVERAGE  ILLUMINANCE VALUES FOR THE ENTIRE LIBRARY MAIN FLOOR. 

 

The average illumination results show that in the best-case scenario the proposed 

condition of the library’s light is reduced by 1.8%, the intermediate scenario 

reduction is -11.1% and the worst-case scenario reduction is -4%.  Of importance 

to note, as indicated by the orange line at 400 LUX, for both the intermediate-

case (partly cloudy) and the worst-case (overcast) , the existing and the 

proposed conditions will require supplemental electric lights to meet the 

necessary LUX requirement for libraries.  
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TABLE 3: AVERAGE ILLUMINANCE (LIGHT LEVELS) VALUES FOR THE ADULTS READING AREA (LUX). 

SKY OVERCAST SKY PARTLY CLOUDY SKY CLEAR SKY 

DAY ALL DAYS OF YEAR SEPTEMBER 21ST JUNE 21ST 

TIME ALL TIMES OF DAY 9:00 AM 12:00 PM 03:00 PM 9:00 AM 12:00 PM 03:00 PM 

EXISTING AVG LUX 155.87 148.35 151.01 164.66 532.84 691.07 557.99 

PROPOSED AVG LUX 148.08 142.86 129.63 154.6 504.86 635.95 555.46 

% DIFFERENCE -5.0% -3.7% -14.2% -6.1% -5.3% -8.0% -0.5% 

DAILY AVERAGE -5.0% -8.0% -4.6% 

 

 

FIGURE 8: GRAPH OF AVERAGE  ILLUMINANCE VALUES FOR THE ADULTS READING ROOM. 
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TABLE 4: AVERAGE ILLUMINANCE (LIGHT LEVELS) VALUES FOR THE CHILDREN READING AREA (LUX). 

SKY OVERCAST SKY PARTLY CLOUDY SKY CLEAR SKY 

DAY ALL DAYS OF YEAR SEPTEMBER 21ST JUNE 21ST 

TIME ALL TIMES OF DAY 9:00 AM 12:00 PM 03:00 PM 9:00 AM 12:00 PM 03:00 PM 

EXISTING AVG LUX 128.06 165.49 149.74 131.55 482.92 489.05 393.62 

PROPOSED AVG LUX 126.3 146.72 142.29 130.76 468.41 493.6 389.22 

% DIFFERENCE -1.4% -11.3% -5.0% -0.6% -3.0% 0.9% -1.1% 

DAILY AVERAGE -1.4% -5.6% -1.1% 

 

 

FIGURE 9: GRAPH OF AVERAGE  ILLUMINANCE VALUES FOR THE CHILDREN READING ROOM. 

 

Here again, we see the average minimal decreases in light levels:   

Adult Reading Area: overcast -5%, partly cloudy -8%, and clear sky -4.6% 

Children’s Reading area: overcast -1.4%, partly cloudy -5.6% and clear sky -1.1% 

For overcast and partly cloudy sky conditions, the average existing light levels 

within the library reading areas are well below the 500 LUX light levels 

recommended by the IES for library small print reading areas, therefore 

supplemental lighting (electrical) is necessary, for BOTH the existing and 

proposed conditions. As such, the reduction of natural light levels from the 

proposed condition is irrelevant.  
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For clear sky conditions in the adult reading area, the proposed light levels fall at 

or above the IES recommended 500 LUX, so the small reduction in light would not 

impact the patrons’ visual acuity within the library reading rooms.  

For the clear sky condition in the children’s reading area, notice that there was a 

slight increase in light levels at 12 noon.  This is most likely due to the proposed 

project addition reflecting additional light into the library. 

The following diagrams show the percent difference in lighting at every light 

sensor point in the library.   
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The next diagrams are in LUX units of illuminance and show the light levels at 

every point in the library.  By placing side by side the existing and proposed 

diagrams for each light / time scenario, one can easily compare the variant light 

conditions in the library.  Looking at the PDF report on the computer, it is easy to 

flip between two diagrams, with the same sky / day / time, one existing and one 

proposed, to visually see the light differences.  When evaluating these diagrams, it 

is important to be aware of the IES light level threshold for libraries (300 for stacks, 

circulation desk, computer areas, 400 average of all areas, 500 for reading 

areas).   

An additional analysis was done for a partly cloudy sky at 12:00 pm under 

proposed conditions without the book stacks to evaluate their effect on the 

overall daylight levels within the library’s main floor.  The result shows that the 

book stacks can reduce the overall light levels by up to 36.7%. 

For any colored area that is below 300, supplemental light is needed in all 

areas.  For the children’s and adult’s reading areas - the yellow LUX level of 500+ 

means that NO electrical lights are needed, any other color in those reading 

areas would suggest that supplemental lighting is necessary. 
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VI. APPENDICES 
_______________________________________________________________________________ 

 

A. MATERIALS RADIANCE FILES 

The following are the Radiance material files that were used in the analysis.  Each 

material includes its color, reflectivity, specularity and roughness: 

LIBRARY FLOOR   LIBRARY WALLS   LIBRARY CEILING  
H 26  H 38  H 37 

S 0.43  S 0.09  S 0.11 
L 0.35  L 0.83  L 0.77         
SPECULARITY 0.05  SPECULARITY 0.02  SPECULARITY 0.02 
ROUGHNESS 0.05  ROUGHNESS 0.2  ROUGHNESS 0.2 
REFLECTANCE 0.319  REFLECTANCE 0.811  REFLECTANCE 0.748         
# Reflectance: rho=0.319  # Reflectance: rho=0.811  # Reflectance: rho=0.748 
void plastic identifier  void plastic identifier  void plastic identifier 
0   0   0  
0   0   0  
5  0.35 0.265 0.2  0.05 0.05  5  0.83 0.803 0.755  0.02 0.2  5  0.77 0.738 0.685  0.02 0.2 

 

                      

 

LIBRARY DARK WOOD  LIBRARY EXTERIOR WALLS  LIBRARY LOW ROOF  
H 22  H 39  H 46 
S 0.37  S 0.15  S 0.27 
L 0.27  L 0.46  L 0.79 

        
SPECULARITY 0.02  SPECULARITY 0  SPECULARITY 0.01 
ROUGHNESS 0.1  ROUGHNESS 0.12  ROUGHNESS 0.2 
REFLECTANCE 0.237  REFLECTANCE 0.439  REFLECTANCE 0.745 

        
# Reflectance: rho=0.237  # Reflectance: rho=0.439  # Reflectance: rho=0.745 
void plastic identifier  void plastic identifier  void plastic identifier 
0   0   0  
0   0   0  
5  0.27 0.207 0.17  0.02 0.1  5  0.46 0.436 0.391  0 0.12  5  0.79 0.74 0.577  0.01 0.2 
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C.� SUN SHADES LOCATION 

 

 
 

 

 

 

 

SUN SHADING DEVICE LOCATION, AS USED IN THE LIGHTING SIMULATION. 
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