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Introduction
This commentary has been prepared in response to the Draft Environmental Impact Report
(DEIR) and appendices for the Monterey High School Athletic Field improvements (the
Project), published November 2020 by the Monterey Peninsula Unified School District
and prepared by Ascent Environmental of Oakland, CA (jointly MPUSD).
The focus of these comments relates to Aesthetics under the California Environmental
Quality Act (hereinafter for the purposes of this commentary “CEQA”) Guidelines Section
15123(a) and specifically Impact 3.1-3, identified by MPUSD as the proposed
improvements to Dan Albert Stadium (hereinafter the “Stadium”) that include, but are not
limited to, the installation of new sports lighting attached to four new seventy-foot (70’)
tall poles.

Background
The California Environmental Quality Act (CEQA) requires that potential environmental
impacts of any project be evaluated and, if potential impacts might occur, that they must
be thoroughly studied. A mitigated negative declaration (MND) claiming little or impacts
by this Project was successfully rejected because the potential impacts are significant, and
therefore a complete environmental impact report (EIR) is required. This DEIR is
understood to precede a final EIR so that potential impacts can be identified, studied, and
undergo public reviews and comments before the final EIR is published.
In my comments offered in response to the MND, I wrote:
“Athletic field lights typically create a new source of substantial light or glare which
would adversely affect day or nighttime views in the area. It is simply not possible
to illuminate an area of 3 to 4 acres to a light level of 30-50 times typical street
lighting without having a measurable and potentially significant impact on
surrounding properties, especially if the light poles will be visible from throughout
the area. While they are unlikely to cause glare by day, without proper design and
effective mitigation. sports lights often cause excessive glare for surrounding
properties at night. Under the best of outcomes, lighting when operated will cause
a modest but measurable impact on surrounding properties; under the worst
outcomes, the nighttime aesthetics will be severely impacted by glare and nearby
residents will suffer including the complete loss of natural darkness during evening
hours, potentially affecting sleep whenever the lights are used.”
I offered list of specific impacts and their causes (Exhibit “A” hereto) which supported my
conclusion, “in my opinion the lighting of the Project may cause significant impact(s) and
substantial adverse changes to the environment.”
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I am familiar with sports lighting from my many years of professional experience and
training, including working on several sports lighting projects in California. I am familiar
with the Monterey Peninsula and have worked there on several occasions. My attached
CV provides further background.

Review of and Comments to the DEIR Relative to Lighting
Executive Summary (pp ES-1 through ES-22)
•

The Project includes stadium lights on four (4) 70’ poles. Improvements to the
existing bleachers and press box, new visitor bleachers, a new training building,
improvements to the track and field event area, and improvements to the lower
field to serve softball and other uses including overflow parking are associated with
the Project.

•

Other than stadium lights, there is no mention made of lighting improvements.

•

The purposes of the Project are:

o To improve on-campus athletic facilities for practice and games and to enhance after
school athletic and extracurricular activities for students
o To facilitate nighttime events at the Stadium
o To provide adequate visitor seating at the Stadium
•

Impact 3.1-3, “Create a New Source of Substantial Light or Glare During
Construction and When in Use after Completion” does not address lighting other
than lighting from the 70-foot-tall poles. It proposes Mitigation Measure 3.1-3 in
which nights and hours of operation are limited (details and discussion below).
Daytime view issues of the poles and possible attachments to the poles are not
discussed under Impact 3.1-2, “Substantially Degrade Existing Visual Character or
Quality from Construction and Completed Facility Changes.”

•

Alternative 1: Portable lighting is claimed to have similar impacts as proposed
project, but this is not true. It would create greater lighting impacts when used
because of limited height but the frequency of the use probably would be reduced
significantly because the lighting would not be permanently installed and available.

•

Alternative 2: Restricted use is listed as “substantially reduces impacts compared to
the proposed project for nighttime lighting and glare.” This not true because it
appears to not address lighting other than those on the 70-foot poles.

•

Alternative 3: Nighttime curfew of 9 p.m. “substantially reduces impacts compared
to the proposed project for nighttime lighting and glare.” This is not true because it
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appears to not address lighting other than the 70-foot pole lights, and it would not
reduce any impacts up to 9 PM.
•

Alternative 4: No visitor bleachers and portable PA system claims “similar impacts
to the proposed project for nighttime lighting and glare.” Without detailed plans, I
cannot say whether this is true or not.

•

Alternative 5: Seasonal lighting restrictions. The conclusion of “less impacts” may
be only partly true because it appears to not address lighting other than the lights
on 70-foot poles.

• ES.4 Areas of controversy: This lists “several areas of potential controversy were
identified through the public scoping process and preparation of the Draft EIR.”
Relative to lighting, these include light pollution associated with permanent
lighting, including sky glow; light spillage and luminance limits; frequency of onsite events; parking for events and activities at Dan Albert Stadium; and the safety
of public roadways. What the “controversy” constitutes is unclear but promised to
be addressed in Chapters 1 and 3.

Chapter 1 Introduction
No comment.

Chapter 2 Project Description (pp 2-1 through 2-10)
•

The Project includes stadium lights on four (4) 70’ poles. Improvements to the
existing bleachers and press box, and new visitor bleachers are also included, but
there is no mention is made of lighting improvements other than stadium lights.

•

The Project also includes improvements to the lower field to serve softball and
other sports uses. The field is now used for overflow parking. There will be a new
training building and improvements to the track and field event area. No mention
is made of lighting improvements other than a light over the door to the training
building.

•

The Project’s objectives are to:

o Improve on-campus athletic facilities at Monterey High School for athlete practice
and games to enhance opportunities for after-school athletic and extracurricular
activities for students.
o Facilitate night-time athletic events and practices at the Dan Albert Stadium.
o Provide adequate visitor seating separated from the home team seating area at the
Dan Albert Stadium.
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•

The proposed permanent lighting characteristics are shown in Table 2-2 that
include four 70-foot poles with field lights at 70 feet, egress lighting at 60 feet, and
lower output LED luminaires at 16’. The “lighting type” is shown as Musco LightStructure System LED. The egress lights are not described. The lower output LED
lights are uplights used to illuminate aerial balls.

•

Twenty-foot light standards not mentioned or described previously, for home and
visitor bleachers are listed. There is no additional detail.

•

Light above the weight room door about 10 feet, not described in detail or
analyzed.
The project description neglects to address lighting improvements to parking, traffic
and walkways that can be foreseen to support a night event of as many as 3,000
people. Apart from planning issues, it is foreseeable and likely that site lighting
would be expanded due to concerns and regulations about security and egress
issues for both pedestrians and vehicles, and this additional lighting should also be
described and rendered.

Chapter 3 Environmental Impacts and Mitigation Measures (pp 3-1 through 3-23)
Section 3.1.1 Regulatory Setting
•

The Regulatory Setting ignores and does not list California Title 24 Parts 6 and 11
that regulate outdoor lighting other than sports lighting.

Section 3.1.2 Environmental Setting
LIGHT AND GLARE
o Under “Luminance Fundamentals”
•

Uses the word “Luminance”, which means photometric brightness, to address the
topics of Light trespass, Obtrusive Light, Glare, Sky glow, illuminance, Foot-candle,
and candela. The terms are used incorrectly and are not consistent with the
terminology of the Illuminating Engineering Society (IES), which is the American
National Standards Institute (ANSI) certified standards writing organization for
lighting. The definition of light trespass is particularly incorrect in that it fails to
define that light trespass is measured in the vertical plane at the property line of the
Project. It also improperly defines sky glow and fails to distinguish between natural
phenomena and anthropogenic sky glow.

•

Uses questionable Internet sites to determine and apply definitions. For instance, a
foot-candle is incorrectly defined, using the word “saturate” which is not part of the
ANSI definition, and reverses the cause and effect of illumination as defined by the
IES.
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•

Fails to recognize that IES provides light levels in both the classical measurement
system (inch-foot-pound) and metric systems.

•

Conflates “obtrusive light” with glare and uses the definition of disability glare to
define obtrusive light.

o Provides Table 3.1-1 representing recommended light levels, using Internet resources
that misrepresent IES recommendations and providing light level recommendations for
indoor space when IES recommendations for outdoor lighting are the only relevant
ones.
o On page 3.1-6, the DEIR cites and repeats four sentences I wrote in an expert report
supporting compliance certification of the lighting at Novato’s San Marin High School
with the Revised Environmental Impact Report to which I contributed. The sentences
discuss how anthropogenic sky glow works in both clear sky and marine layer
conditions.
o Recognizes that brightness could increase by ten times in a city due to low clouds or
the marine layer.
SENSITIVE RECEPTORS
o “For the purposes of this analysis, viewer groups include residents in public areas of
neighborhoods adjacent to the project site, and MPUSD staff, students, and
employees of and visitors to nearby existing commercial development. Views from
private properties are important to their residents; however, CEQA’s purview for
determination of a significant effect on the environment applies to views from public
places, such as neighborhood streets, public parks, or public trails. With this in mind,
sensitive viewers for purposes of this discussion include individuals with a direct
view of the project site from a public vantage point, such as area residents, but
including others traveling on local public roadways and sidewalks.”1
o In choosing this limitation, the DEIR restricts its assessment of environmental impacts
to public locations (e.g. streets and sidewalks). It creates a population group called
“sensitive receptors” whose view from a public vantage point is the basis of
determining impacts and ignores the opinion of residents and their views from their
homes, explaining they “…tend to have high sensitivity to visual changes, because
they spend more time in the area and are accustomed to the existing views, in some
cases for many years.…”.
o The DEIR justifies this by the following: “Residents in the area tend to have high
sensitivity to changes in luminance, because they are accustomed to the existing night
sky views and changes in night lighting that have occurred over their time living in
1

DEIR, Page 3.1-7, paragraph under heading “SENSITIVE RECEPTORS”. Emphasis added.
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the area. Although those working and participating in nighttime activities in the area
may look for views of the night sky, they typically are less sensitive to changes in
luminance than residents, because their expectation includes the lighting necessary
for nighttime activities that typically occur on the project site.”2
o In the CEQA Guidelines3 for Aesthetics that apply to the assessment of lighting, there
are four evaluations:
o Questions a) and b) apply to “scenic vistas” and scenic resources”. These and
question c) are employed in the DEIR. But the DEIR does not address question d). The
new sports lighting combined with the foreseeable additional lighting for driveways,
parking, structures and general safety and security will create a new source of
substantial light. This DEIR should be revised to include question d). and the impact
to affected residents in the neighborhood surrounding the Stadium.

Figure 1 CEQA Guidelines Checklist for Aesthetics 2020

2
3

Ibid, Page 3.1-7, final sentence
Association of Environmental Professionals, CEQA Statute and Guidelines Handbook, 2020, Page 311
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NOT STUDIED BUT SHOULD HAVE BEEN
o The 70-foot-tall light poles with attached lights are not particularly appealing and by
day will have a modest impact on the appearance of the area. However, it is
commonplace and reasonably foreseeable to use sports poles as cellular antenna
towers. The DEIR did not address this impact and should have. See Figure 2.
Section 3.1-3 Environmental Impacts and Mitigation Measures

Figure 2 Sports Lighting with cellular antennae (Orange County
Register, Leonard Ortiz)

SIGNIFICANCE CRITERIA
o The lighting zone system (Table 3.1-2) is not correctly portrayed or explained. A
lighting zone system is in California Code of Regulations, Title 24, Part 1, Section 10114 and is referenced in Title 24 Part 6 (Energy Efficiency) and Part 11 (CALGreen).
MPUSD and the City of Monterey are under the auspices of these regulations and it is
their duty to know and enforce them. The ILP table referenced in the DEIR is not
consistent with 24 CCR and should not be used.
o Lighting references are to “Waypoint Lighting”. Waypoint Lighting is a Texas
company that sells and installs LED lighting. It is not an ANSI certified standards
writing organization and its definitions should not be assumed to be technically
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correct. One of more of the definitions attributed to Waypoint in this DEIR are
incorrect.
o The paragraph beginning on page 3.1-9 with “The nighttime lighting” is misleading.
The “sky quality measurement” presumably relates to the use of Sky Quality Meters,
which are not a standard lighting measurement system. The Sky Quality Meter
project4 was developed by “citizen-scientists” with support from the International
Dark Sky Association, the National Optical Astronomy Laboratory, the Night Sky
Network, and others organized as volunteers with some professional guidance to
create data and a database of night sky brightness readings. While the data that is
developed is informative, it should not be confused with laboratory grade science as
the data is collected by volunteers with amateur equipment and without professional
supervision. Moreover, the sky quality on any given night varies significantly due to
weather. The value of a sky quality system is that it suggests places that on a clear
night are preferable for amateur astronomy.
NIGHTTIME ILLUMINATION VISUAL SIMULATIONS
o DEIR presents two illustrations that are purported to represent the impact of the
lighting, KOP-1 and KOP-2. These are claimed to be “…visual simulations created by
the EIR authors for the light and glare analysis. A multi-step process was employed to
prepare nighttime visual simulations for the project. Digital photography was captured
from key observation points (KOPs) verified by the use of GPS location support data.
The KOPs were chosen to demonstrate the greatest change in nighttime conditions
from publicly accessible places after evaluating several options for viewpoints for
visual simulations. A standard digital 35mm camera was utilized consistently
throughout the process, resulting in what is referred to as a “normal” view, i.e., typical
of what is perceived by the human eye. A normal view allows for viewing of the 3D
model under similar circumstances to the proposed project physically viewed in the
field. The digital photography, along with the corresponding GPS support data was
referenced in real-world scale to 3D Computer Aided Design (CAD) platforms (i.e.,
3D Studio and AutoCAD). To ensure a high degree of visual accuracy in the
simulations, CAD allows for life-size modeling within the computer. This translates to
using real-world scale and dimension to locate and portray facilities/structures and
terrain features. Other data used to verify simulation precision include aerial
photography and Google Earth topographical data of a sophisticated computer-aided
process.”
o The points of view chosen to represent the impact of the lighting and glare from
public viewpoints are each about 250 meters (approximately 1/6 mile) from the
4

https://www.globeatnight.org/sqm.php#:~:text=The%20meter%20then%20converts%20that,indicate%20a%
20light%20polluted%20sky.
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Stadium. No reason for choosing these locations is given. In both cases there are both
public and private views of the Stadium and area that would be affected by the new
lighting that are far closer and more impacted.
o The f-stop of the images used as the basis for this illustration is not given. F-stop
settings determine the depth of field of a photograph.
o The angle category of the lens (usually relative to 35mm film lenses) is not given.
Lens type (wide angle 24 mm, telephoto 135 mm, etc.) can be used to exaggerate
depth (wide angle) or compress it (telephoto).
o The images appear to have been taken prior to civil twilight due to the obvious sky
brightness, on a clear night without low clouds or the marine layer. This lessens the
appearance of the impact of the lighting by decreasing its contrast to the environment.
To properly depict the impact of the lighting, images showing the impact of the
lighting should occur at different times relative to sunset including all three phases of
twilight as well as night. A simulation including low clouds and the marine layer
should also be included.
o There is no mention of the use of high dynamic range (HDR) photography to create
the base for these images. HDR photography is a process of taking multiple exposures
of the scene and processing them through an algorithm that compensates for camera
exposure limitations and returns a composite image that illustrates lighting brightness
and contrast closer to that seen by the human eye.
o There is no mention of the use of a calibrated luminance meter (“nit” meter) that must
be used to establish the luminance levels of the existing conditions and to calibrate
the HDR imagery. Without using HDR methodology and without employing
calibrated imagery, these images are not more than artistic expressions.
o Due to the issues I identify above and additional related professional concerns too
numerous to identify here, visual simulations KOP-1 and KOP-2 do not accurately
illustrate the impact of the Project. Improving these images to a respectable level of
technical accuracy will be exceedingly difficult to do and require considerably more
skill than demonstrated in the DEIR. For all reasons given above, the simulations
should be deleted because they are misleading and technically inaccurate.
o TOPOGRAPHY
•

Despite the effort taken by the EIR consultants to quantify the locations of
structures and lights in three-dimensional detail to create these simulations, it was
not used in computer point-by-point calculations made by Musco (DEIR Appendix
B). In Exhibit B hereto, I used basic online tools to ascertain that the site has
considerable topography within the immediate impact area of the sports lighting,
ranging from 40-60 feet below the field level to the northeast, east and southeast
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of the Stadium to 40-60 feet above the field level to the north, northwest and west
of the field level. This is further illustrated in Figures 3.1-1, 3.1-2. 3.1-3, and 3-1.4
of the DEIR and in Exhibit “B” hereto. In Figure 3.1-1, the buildings adjacent to
the new “lower” field are clearly much lower in elevation than the stadium; in
Figure 3.1-3 the extension of Larkin Street to the north of the stadium is probably
at least 20 feet above the field, and homes overlooking the field to the left of
center along the tree line at easily 30 feet above that. I also reviewed a February
2020 cross section by Verde Design for the project that was not included in the
DEIR and may be outdated. (See Exhibit B.) No cross sections of the proposed
project were provided in the DEIR, which is another significant omission because
this is critical information needed for review.
•

The San Marin High School project installed a Musco lighting system almost
identical to the proposed lighting system for this Project. Photographs of the
completed installation5 (Figures 3a and 3b) were taken by a resident from an
elevation of about 150 feet above field level to illustrate the impact of the San
Marin High lights.

o In my opinion, the neighborhood of San Marin High School is similar to the
neighborhood around Monterey High School. It is an established neighborhood on
the edge of the City of Novato’s urban area with apartments, single family homes and
some light commercial buildings. It has similar nearby topography and relative
darkness at night for an area within City limits. It does not have as many houses on
nearby hills as Monterey does, nor as many multi-family buildings nearby.
o Figures 3a and 3b are photographs of the finished installation6 and clearly illustrate
how much more impactful the lighting becomes as dusk turns to night, which will
occur throughout the proposed operations of the proposed lighting at Monterey High.

The rest of this page is intentionally blank.

Schiebel, Larry, Comments on Revised Draft EIR, San Marin High School Stadium Lights Project, July 2019
The San Marin High School final EIR was challenged in court by residents during and after the installation
and currently, the ruling of a judge in Marin Superior Court prevents the use of the lights at all.
5
6
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Figure 3 (a and b) San Marin High School, Novato CA. A football field and stadium lights
similar to lighting proposed in this DEIR. Photograph (a) at the top was taken at the
beginning of civil sunset on a cloudy night, and photograph (b)on the same night after
astronomical sunset. On the night in question, there was some evidence of the marine layer
affect that can be seen in the photographs.

THRESHOLDS OF SIGNIFICANCE
o Athletic field lights typically create a new source of substantial light and/or glare
which would adversely affect day or nighttime views in the area – in virtually any
area, but especially in a naturally dark area such as that near Monterey High School
comprised of single-story school structures and various single and multi-story homes
with trees and hills. It is simply not possible to illuminate a football field with running
track to a light level of 30-50 times typical street lighting without having a measurable
and potentially significant impact on surrounding properties, especially if the light
poles will be visible from throughout the area. While they are unlikely to cause glare
by day, without proper design and effective mitigation, sports lights often cause
excessive glare for surrounding properties at night. Under the best of outcomes,
lighting when operated will cause a modest but measurable impact on surrounding
properties and vistas; under the worst outcomes, the nighttime aesthetics will be
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severely impacted by glare and nearby residents will suffer including the complete
loss of natural darkness during evening hours, potentially affecting sleep whenever the
lights are used after sunset.
o The DEIR did not accurately identify and measure the extent and the impacts of the
sports lighting including sky low, glare light trespass and views. In my professional
opinion, the impacts will be significantly greater than represented in the DEIR.
Practical mitigations include limited hours of operation, dimming to ¼ power
(average field illumination 10 footcandles) for non-varsity sports and other uses, and
careful design of additional lighting that is not addressed in the DEIR. Because the
DEIR does not include plans for the Project showing the entirety of the construction
including all of the lighting, it is not possible to ascertain the impact of the other
lighting nor the cumulative effect of all of the lighting. From my experience, the actual
lighting impacts of the other lighting and the cumulative effect would be significantly
greater than represented in the DEIR.
o None of the DEIR analysis addressed impacts when a marine layer is in place. Marine
layers are commonplace in Monterey and can occur throughout the year. Since the
High School is at a relatively low elevation (field at about 100’ above sea level) the
density of the marine layer will be close to maximum. This will result in a light dome
over the Stadium that will impact the entire area.
o From my experience measuring the impact of the marine layer along the California
Coast from Marin down to San Diego at various sites, it is my opinion that increased
ambient light levels onto adjacent and nearby properties of between 1 and 10 lux will
likely occur often on marine layer evenings. This impact is significant and has an
adverse effect on the entire scenic vista whether seen by a “sensitive receptor” or an
ordinary resident.
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Impact 3.1-1 Have a Substantial Adverse Effect on a Scenic Corridor or Vista
o This is an incomplete assessment. See Figure 1, above. By using the concept of a
“sensitive receptor” the DEIR excludes local residents. The most impacted population
was excluded by the DEIR. A revised assessment should include all four situations
from the CEQA guidelines which would then include local residents and vistas from
locations in their homes.
o This will result in a different conclusion that the impact is SIGNIFICANT.
Impact 3.1-2 Substantially Degrade Existing Visual Character or Quality from
Construction and Completed Facility Changes
o Construction work should be prohibited between sunset and sunrise because it would
require temporary lighting with impacts that have not been considered in the DEIR.
Impact 3.1-3 Create a New Source of Substantial Light or Glare During Construction and
When in Use after Completion
o Table 3.1-3 understates the amount and type of lighting that will be installed. Because
the DEIR does not include plans for the Project showing the entirety of the
construction including all of the lighting, it is not possible to ascertain the impact of
the other lighting nor the cumulative effect of all of the lighting.
o Among sports lighting systems, there is a huge variety of quality. The DEIR indicates that
the lighting has not been specifically designed because no such specifications have been
described in the project description and nothing limits the school district from choosing
another lighting type that is based on the Musco system identified in Table 2-2. It takes
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considerable expertise to evaluate alternatives. There should be a mitigation to ensure
that the lighting system that is installed would be identical to the system evaluated in the
CEQA documents. Absent that requirement, there could be significant unmitigated
impacts of the sports lighting.

o I further recommend a mitigation requiring the sports lighting installation to be certified
by the International Dark Association under its Community Friendly Sports Lighting
Program.
o The proposed “aerial” uplights, called “lower-output luminaires mounted at 16 feet”
are visible in the San Marin High School Figures 2 (a) and (b). They are solely to
illuminate punts and kickoffs of footballs. They are not upward shielded, will cause
light trespass, and are not needed for soccer (white ball) or field hockey (limited aerial
height). Their impacts were not evaluated in the DEIR. The analysis should be done.
A mitigation should prohibit their use except during varsity football games.
o The project site is classified under Lighting Zone 2 (“LZ2”) according to California
Code of Regulations, Title 24, Part 6, Section 10-114. This is purposely consistent
with IES recommendations for all outdoor lighting starting with the IES Handbook, 10th
Edition published in 2011 and all subsequent standards. E2 is not an IES or North
American standard – the appropriate value is “LZ2” in California. From my
experience, many lighting systems are not capable of meeting sports lighting
recommendations in lighting zone 2. Therefore, without extreme diligence in the
design of the sports and the other lighting, compliance with California Title 24, Part
11 (CALGreen) is not assured.
o CIE Standards do not apply to projects in California but can be used to establish
project specific standards when necessary. The CIE values contained in their
standards were useful in establishing light trespass measurable values for a California
project.
o IES does not publish “standards”. It publishes “recommended practices”.
o The DEIR Appendix B light impact analysis is faulty. It does not take topography into
account and for that reason alone it should not be relied on. Topography is a critical
factor in analyzing light impacts. Musco assumed a completely flat site from the
eastern edge of the lower field to Herrmann Drive on the west. This is inconsistent
with the USGS map of the area (Exhibit B) the MPUSD parking lots and drives are
roughly 40 feet lower than the football field, and Logan Lane residents are below that;
residences to the northeast on Van Buren circle and in the vicinity of Van Buren and
Madison are also about 40 feet lower than the field; and the affected residential view
windows to the northwest of the Stadium accessible from Larkin and Herrmann are at
least 40 feet above the football field. Corrected calculations based on the
topography must be supplied so that the impact analysis can be thoroughly reviewed.
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o The sports lighting design uses 5700K lights. The amount of Raleigh Scattering (which
causes anthropogenic sky glow) is approximately proportional to the color
temperature. The use of 3000K lighting is strongly recommended as a mitigation to
reduce anthropogenic sky glow.
o For reasons stated previously, visual simulations KOP-1 and KOP-2 are of
questionable value and validity and are not meaningful to the lighting analysis.
o The conclusion that “…proposed lighting would alter the nighttime lighting
environment and the illuminance produced by the project would be seen by sensitive
viewer groups while nighttime lighting is in use. Therefore, the impact related to light
and glare would be potentially significant…” is correct and impacts will be
significantly more than the impacts disclosed in the DEIR.
o DEIR Proposed mitigation measures include
▪

Limiting night games to a total of 16 from October to March

▪

Allowing practice and exercise use

▪

Limiting hours of operation to end of activity by 7PM and lighting
shut off at 8PM (except football).

▪

No lighting use April through September

▪

No weekend uses of lighting

▪

Certification by the International Dark Sky Association as a
Community Friendly Sports Lighting installation.

o The mitigation measures fail to address the fact that LED lighting can be dimmed to
any light level between zero and the maximum levels for football games for which the
lighting is designed (40 footcandles average). I strongly recommend a mitigation
requiring lower light levels for all other uses of 10 footcandles, average, for nonvarsity games.
SIGNIFICANCE AFTER MITIGATION
o “The project would cause visible increases in nighttime lighting levels, as shown in
the visual simulations, which also indicate a change in sky glow. As a result,
proposed lighting would alter the nighttime lighting environment and the illuminance
produced by the project would be seen by sensitive viewer groups while nighttime
lighting is in use. Altering the project design to remove the light standards would
conflict with two basic objectives of the proposed project related to providing for
nighttime use of the Dan Albert Stadium. There are no additional feasible mitigation
measures available that would reduce nighttime light and glare impacts of the
project to a less than significant level. This impact would be significant and
unavoidable.” (DEIR Page 3.1-22.) The conclusion as to “no additional feasible
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mitigation measures” is not accurate. As stated in my comments on the MND and in
this commentary, there are a number of mitigation measures that would reduce the
impact of the lighting with little or no effect to the activities in the Stadium and should
be required, even if they do not reduce the impacts to less than significant.
o If there were a complete and accurate project description and an adequate lighting
analysis, more mitigation measures could be proposed that would further reduce the
impact from Light and Glare by the Project. For example, better analysis using correct
topography might suggest shielding, aiming or other mitigations.
SCHEDULING
o At Malibu High School, sports lighting is removed at the end of football season and
not re-installed until the start of football season because the community did not trust
Santa Monica Malibu JUSD. Removing control systems is also possible to ensure that
employees of MPUSD do not alter programming. This could be considered as an
additional mitigation.

Conclusion
The evaluation of light and glare in this DEIR has many significant faults and is materially
unreliable as described in this commentary. The DEIR failed to address and/or implement
the comments I made to the Mitigated Negative Declaration (Exhibit “A” hereto). Perhaps
the most significant technical failure of the DEIR is that it fails to address topography,
which invalidates all of the calculations shown on the plans in Appendix B, making
determinations of measurable impacts impossible and the use of any standards related to
impacts and their mitigation irrelevant. Note that Musco is a lighting manufacturer, not a
professional engineer, and it provides free calculations in support of lighting sales.
Also, the DEIR does not address the lighting that foreseeably will be part of this Projects
due to the major issues of parking, pedestrian safety and security, egress and emergency
egress, ADA compliance, and secondary facilities such as the training room. Poorly
designed exterior lighting can add significantly to the glare and light in the area and may
be left on all night every night due to security issues. I encountered this at Malibu High
School, where similar non-sports exterior lighting defeated and circumvented the some of
the mitigation measures associated with the sports lighting.
The DEIR almost completely ignores the marine layer cloud impacts, merely citing my
recognition of this issue in the NUSD San Marin HS project. But San Marin is 20 miles
from the coast, with land between having an average elevation is over 1000 feet above
sea level; Monterey High is only 100 feet above sea level and about 1 km (0.62 miles)
from Old Fisherman’s Wharf on Monterey Bay. The likelihood of marine layer conditions
at night is far higher and the impact far greater than at San Marin High. It will be more
like San Diego Bay where I have measured lighting levels on the ground (at Sea World
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and downtown at the site of the new Symphony on the Bay) 10 times greater with a dense
marine layer than the normal light pollution with a clear sky. This would happen to the
neighborhoods surrounding the High School and would cause even more “significant and
unavoidable” impacts in ways that the DEIR has not adequately evaluated and mitigated.
The impacted areas and residents of the nearby community should be made aware of how
the project would affect them, and the CEQA impact analysis should include impacts on
this population group so those impacts are disclosed and mitigated. This means adding
local residents and normal residential vistas to the analysis of impacts per CEQA
Guidelines I.(d).

Submitted January 11, 2021
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Exhibit “A” to the Professional Illuminating Engineering
Commentary to the Draft Environment Impact Report for the
Monterey High School Athletic Field Improvements
Prior Commentary to the Mitigated Negative Declaration (MND)
These four pages summarize the comments I made in 2019 on the MND proposed in
2019. The 2019 comments are provided for convenient reference in light of my
commentary on the DEIR.

The proposed new lighting is reviewed in the MND under the heading “Initial Study” (pp
21-28) and it is supported by Appendix B, 8 pages of information presented by Musco
Sports Lighting, LLC. The Initial Study admits to the following potential impacts, with my
comments in bold:
1. “Because the high school is located at a slightly higher elevation from the downtown
area of Monterey…the proposed 80-ft. and 70-ft. high field lights… would likely be
visible from some vantage points in the vicinity. However, given that the lights will only
be illuminated temporarily and only during certain events (i.e., football games and
other athletic events) that occur infrequently, the impact to scenic vistas would be
temporary and would not rise to a level of significance to require mitigation...”.
Elevation makes sports lighting much more visible and impactful because it can be
seen from a larger area than if sunken, as in a bowl, or level relative to the
surrounding area. Also, the “infrequent” occurrences are not defined, and could be
nightly. In CEQA, temporary but significant impacts are still impacts requiring
mitigation.
2. “…the proposed project includes new, permanent sports lighting at the existing
stadium elevated up to 80 feet above the field… these new lights and poles would be
visible from various vantage points… during the day and during the evening.” This
reinforces the potentially large area of impact.
3. “Compared to the portable sports lighting currently used at the football stadium, the
proposed new stadium lighting would create substantially less glare and spill light onto
the surrounding residential properties.” No calculations, measurements or field
studies of the existing baseline were conducted which makes this claim baseless.
4. “The resulting spill light during nighttime events (at a 150-ft. circumference around the
stadium site) is shown in Figure 7, Football Stadium Spill Light Levels (150-ft.). In
addition, the school district’s lighting contractor has prepared a lighting equipment
layout plan, as reflected on Figure 8, Football Stadium Lighting Plan, which illustrates
luminaire levels and lighting direction at various points across the football stadium.
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…For these reasons and those stated above, the proposed project would create a lessthan-significant impact on daytime or nighttime views in the project area.” According
to Table 26.5 of the IES Lighting Handbook, 10th Edition, the maximum vertical plane
light trespass will exceed the recommended pre-curfew light trespass illuminance
limits in the vertical plane for LZ3, and due to the horizontal illumination at that
point, the perpendicular plane illumination will be about 1.4 times the maximum
recommended trespass. Moreover, it is unclear whether the lighting calculations took
site topography into account and without topographic lines being clearly expressed,
it is reasonable to question whether Musco used topographic data. Because there is
no evidence of topography on the plans in Appendix B, all calculations of trespass are
questionable.
5. “The lighting impacts from cumulative lighting in the vicinity were also evaluated.
…Although the businesses include nighttime lighting every night, the sports facilities
are only lit when in use. Cumulative nighttime lighting can result in reducing the clarity
of the night sky… Although the proposed project would add to the cumulative
nighttime lighting in the vicinity, the increase would not create substantial light that
would adversely affect nighttime views in the area.7” This is an unsubstantiated
subjective claim. No evaluation was presented in the MND.
From a professional engineering standpoint, there is not enough data or analysis upon
which to base or draw the MND’s concerning the lighting impact, for the following
reasons:
A. 24CCR Article 1 §10.114, establishes 5 lighting zones for the purposes of
determining environmental impacts under “CALGreen”. Lighting zones (LZs)
consider the location of the site and its proposed lighting relative to population
density, ambient light, and other factors. Also, lighting zones may be established
by the community8. There is no mention of application of CALGreen, its lighting
zones, nor their use in the analysis in the MND.
B. Light trespass occurs when an unwanted amount of light from one property affects
another. Recommended standards are published in the Illuminating Engineering
Society (IES) 10th Edition Lighting Handbook and in the Model Lighting Ordinance
(MLO) published jointing by the IES and the International Dark-Sky Association
(IDA). Values are published for the Lighting Zones described above. No reference
is made in the MND as to how much light is acceptable according to these
national standards.
(MND) Ibid, pp 21-28
The City of Malibu has designated the entire City as LZ1 except for environmentally sensitive habitat,
which is LZ0. It makes a specific exception for the Malibu High School football field, which is limited to
operation during football season only to only 2 nights’ operation per week. The rest of the year, as a
mitigation measure the lighting is required to be removed to prevent use.
7
8
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C. The IDA has published a sports lighting certification program that ensures a sports
lighting design is “community friendly”. In the MND, the IDA program is not
mentioned, and its principles not followed.
D. The light trespass calculations (Figure 7) as noted above do not appear to address
topography and relative viewing angles and heights of potential impact locations.
In fact, there are potentially affected properties elevated above and below the
football field. These calculations are therefore incomplete. In addition, Musco is
known to use uplights mounted lower on their poles to illuminate aerial balls.
These lights are mounted very low on the poles while conventional lights are
mounted above. This has potentially significant impacts for properties at other
elevations than the football field. These potentially significant impacts are not
revealed by the calculations. Without complete and accurate calculations, it is
not possible to evaluate lighting impacts nor to compare them to national
standards.
E. The MND claims that the new lighting would produce less glare and light trespass
than the existing temporary lighting. Measurements of existing lighting and
analysis of glare comparing the new lighting with existing have not been
presented.
F. Additional concern is raised by the statement …only during certain events (i.e.,
football games and other athletic events) that occur infrequently…”. Given the site
of the field near a residential area, the frequency of events, their duration, and
seasons of operation will play a significant role in the impact. The potentially
substantial impacts of lighting are significant because there are no limits to the
number of events or the hours of operation.
G. Additional concern is raised by the statement, “The new permanent sports lighting
at the existing stadium would be elevated up to 80 feet above the field and, as a
result, these new lights and poles would be visible from various vantage points
(when viewed from a distance) during the day and during the evening.” It is
unlikely that any other lighting poles in Monterey (other than sports facilities) are
80’ tall, as most commercial parking lots, including large malls and industrial
facilities, employ poles 40’ tall or less. To admit that “…they would be
visible…during the evening…” is to say that the new light poles would have an
impact on the vistas throughout the downtown and surrounding area.
H. Musco plans to use 5700K (correlated color temperature) sports lights. These are
the same, bluish white light that were a major issue for the Monterey community
several years ago. These lights would stand out and cause substantially more glare
per lumen than lower color temperature lights. I strongly recommend
consideration of 3000K lights instead as a mitigation measure.
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Summary
In California, K-12 school properties tend to be in or immediately adjacent to residential
and mixed-use neighborhoods. The amount of light needed for football is 30-50 times the
amount of light used for streets and parking lots. It is very difficult to mitigate the impact
of a sports lighting system in a community setting; in all cases, the lighting must be
designed very carefully, and, in some cases, the location of the field and the area’s
topography may still render mitigation impossible. The San Marin High School case
demonstrates a process of properly applying CEQA to the challenge of installing modern
lighting systems to previously unlighted or poorly lighted high school football fields. Its
EIR determined the appropriate lighting zones, set light trespass limits, restricted the hours
of operation, and most importantly, required a professional engineering study of the
completed project ensuring compliance with the proposed mitigation requirements set
forth in the EIR. This Project has the same issues and significant impacts on potentially
hundreds of adjacent off-campus properties as does San Marin High School, including
residences, and therefore should be required to prepare a complete EIR and undergo the
review process called for by CEQA.
Based on my review of this Project, in my opinion the lighting of the Project may cause
significant impact(s) and substantial adverse changes to the environment.
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Exhibit “B” to the Professional Illuminating Engineering
Commentary to the
Draft Environment Impact Report for the Monterey High School
Athletic Field Improvements
Assessment of Topography of Site Not Included in Lighting
Assessment or Calculations

Google Maps Aerial Image of Monterey High School and surrounding areas; scaled to match
Topographic Map
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USGS Topographic Map (undated) with location of Stadium added.

Elev.+140’
Elev. +45’
Elev.+120’
Elev. +135’

Elev.+60’

Elev.+95’
Elev.+82’

Google Earth aerial image looking north with approximate elevations above sea level suggesting topographic variations
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across the area of the Project and surrounds of 80 to 100 feet, not flat.

Section across center of field (Verde Design, February 2020)
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Curriculum Vitae

JAMES ROBERT BENYA, PE, FIES, FIALD
Principal, the Benya Burnett Consultancy
Winner of the 2018 International Illumination Design Award of Excellence
“At the leading edge of light” Metropolis
“One of the top lighting designers in the US”, Departures by American
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“Hot designer”, SNAP Magazine
“Jim has been at the forefront from the start, specializing in integrated
daylighting strategies and sustainable lighting approaches long before most
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Inaugural member of the Michigan Lighting Hall of Fame
Winner of the 2020 IES Distinguished Service Award
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Davis, California as Principal of the Benya Burnett Consultancy with partner Deborah
Burnett.
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Principal, Benya Lighting Design, West Linn, OR
Principal, Pacific Lightworks, Portland, OR
Principal, Luminæ Souter Lighting Design, San Francisco
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Electrical Engineer and Project Manager, the Smith Group, Detroit

2012-present
1994-2013
1996-1998
1983-1994
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1973-1980

EDUCATIONAL HISTORY
BSE, University of Michigan, Electrical Engineering
BS, University of Michigan. Computer Science
Graduate work in Computer Science, University of Michigan
Professional Development Work in Building Energy Systems, Iowa State
Professional Development Work in Daylighting, Harvard Graduate School

1973
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1973
1978
2009

ACADEMIC TEACHING HISTORY
Adjunct Professor of Architecture, Lawrence Technological University
Adjunct Professor of Architecture, Wayne State University
Adjunct Professor of Design, University of Michigan
Adjunct Professor of Architecture, University of California at Berkeley
Adjunct Professor of Architecture, California College of Art
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Special studio in Daylighting, Daylectric Lighting, Ball State University
Director of the Advanced Lighting Design Program, UC Davis

1974-1978
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1986-1995
1998
2002
1999-2010
2008
2007-2009
2012-2013

PROFESSIONAL DEVELOPMENT TEACHING/LECTURE HISTORY
National and International Venues
LightFair International (58 presentations)
Prof. Lighting Design Conference (Berlin, Madrid, Copenhagen, Rome, Paris)

1990-2020
2009, 2011,2013,
2015, 2017 and
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Professional Lighting Design (Alingsås, Copenhagen, Wismar, Venice)
2011
Pan Pacific Lighting Conference, (San Francisco)
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IALD Annual Conference
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IES Annual Conference
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International Dark Sky Association Annual Meeting
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AIA Annual Conference
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ASID Annual Conference
1985,1986,1989
1990,1994,1998
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2002,2003,2007
2008, 2009
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1998,2002,2009
Strategies in Light (LED and OLED conferences)
2009,2011,2012,
2015, 2017, 2018
LED Show
2013, 2015
LightShow West
2013, 2014, 2015
LED Specifier Summit
2013, 2014
US DOE LED/OLED Manufacturer Summit
2014

Local and Regional Venues
Flagstaff Regional Dark Sky Conference
2014
Designers Saturday, New York
1992
LEDucation, New York
2011, 2015
Lighting Academy, Southern California Edison (5 classes, multiple times)
2007-2011
AIA Professional Development Classes Presented 20 programs local level)
2001-2011
ASID Professional Development Classes presented (82 programs local level)
1983-2009
APEM Professional Development Classes presented (local level)
1985-1995
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1975-2011
Professional Development Classes for Commercial Clients
1983-2011
Commercial presentation and program clients include Acuity Brands Lighting, Cooper Lighting,
GE Lighting, Sylvania Lighting, Lutron Electronics, ELP Lighting, Efficiency Vermont, Southern
California Edison, Pacific Gas & Electric, Sacramento Municipal Power and Light, LA DWP,
Southern California Gas Co, San Diego Gas & Electric, California Lighting Technology Center,
Oklahoma Gas & Electric, Edison Electric Institute, American Lighting Association, Oregon
Energy Trust, Pacific Power Company, BC Hydro, Connecticut Power and Light, Con Edison,
Com Edison, Atlantic Electric, Georgia Power, Lucifer Lighting, NEEA, NEEP, CHPS, ASHRAE,
Energy Center of Wisconsin, ACEEE, NRDC, Professional Lighting Design magazine,
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University of Idaho, Arizona State University, Oklahoma State University, University of
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Internet Classes and Webinars
Federal Energy Management Program (FEMP) Lighting Class
1997-2002
Bonneville Power ETC Program
2013
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2013, 2014
IES Light Up Philadelphia Conference
2012
NECA Annual Conference, Las Vegas
2012
IES Conference Australia New Zealand, Auckland
2011
IES Conference Australia New Zealand, Queenstown, Keynote Address
2008
International Daylighting Conference, Bilbao
2007
Trade Commission of Spain, Barcelona
2005
IES Annual Conference, Keynote Address
1997

MEMBERSHIPS
Illuminating Engineering Society (IES)
Fellow Emeritus
Board of Fellows (Chair 2007)

1975-2017
2016-present
2003-2007
1994-1998
Airport Lighting Committee
2014
ASHRAE AEDG Schools
2005-2007
Technical review committee
2007
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1998-2002
ASHRAE/IES90.1 representative
1992-1997
Elected Fellow
1991
Energy Management committee
1983-2008
Health Care Committee
1979-1983
Chair, annual meeting program committee
1985
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International Association of Lighting Designers (IALD)
1987-2017
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2010-2012
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2005
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2003
LightFair Management Board
2002-2004
NCQLP Board
2002-2003
Member of Board, Director of External Affairs
2002-2003
Member of Board, Director of Education
2001
LightFair Program Committee
1998-2001
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1987
International Dark Sky Association (IDA)
2001-2017
Chair, Model Lighting Ordinance Task Force
2001-2017
Chair, Technical Committee
2013-2015
Board of Directors
2001-2015
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2008-2009
Technical Committee
2001-2012
American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
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2009-2010
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1992-1997
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2005-2007
High Efficiency Buildings Conference Paper presenter
2010, 2012
US Green Buildings Council (USGBC)
2002-2012
Institute of Electrical and Electronic Engineers
(IEEE)
2005-2009
National Council on Qualifications for the Lighting Professions (NCLQP)
Chairman, Examination Committee
2000
Chairman, Test Committee
1997-1999
Member, organizing committee
1995-1996
Lighting Certified
1998-2010
General Electric Consumer Advisory Council
(GE CAC)
2001-2012
California Energy Commission (CEC)
Advanced Lighting Professional Advisory Committee
1987-1994
Advanced Lighting Advisory Committee
1995-1998

PUBLICATIONS
Books (Author and Co-Author)
Lighting Design Basics Second Edition, Wiley
Lighting Retrofits and Relighting, Wiley
Lighting Design Basics Wiley
Lighting Fundamentals, EPRI
Lighting Retrofit Handbook, EPRI
Daylighting Fundamentals, EPRI
Lighting Controls: Patterns for Design, EPRI
Contributing Editor and Author
Advanced Lighting Guidelines, California Energy Commission
Advanced Lighting Guidelines, New Buildings Institute
Lighting Controls Patterns for Design, EPRI
Author and Columnist
Designing Lighting Magazine
Architectural Lighting Magazine
Architectural Record Magazine
Architectural Lighting Magazine
Blog, Architectural Lighting
Lighting Design and Application
Metropolis Magazine
Articles and papers
Architectural Lighting
Architectural Record
Progressive Architecture
Building Operating Management
Better Bricks Website
EC&M (McGraw Hill)
Building Design and Construction

Published White Papers
Lighting Calculations Using LED, Cree Website
GaN on GaN LED Technology, SORAA Wesbite

2012
2011
2004
1997
1997
1998
1996

1990,1993
2001,2003,2009
1997

Current
1988-1992
1992-1997
2001-2015
2008-2009
Centennial Edition
Guest Columnist
Guest Columnist

62 articles and columns
16 articles and columns
1 article
3 articles
4 articles
2 articles
2 articles

2011
2012

REGISTRATIONS AND CERTIFICATIONS
Professional Engineer, California 12078
Professional Engineer, Michigan 24679
Class A Energy Auditor, Iowa
Certified Lighting Efficiency Professional (CLEP)
Lighting Certified (NCQLP)

1984-present
1977-1984
1978
1992-1995
1998-2010

LIGHTING DESIGN AND OTHER AWARDS
2020
2019
2018
2013
2011
2008
2008
2002
1996
1992

IES Distinguished Service Award
IES San Francisco IES Mel Cohn Award
International Illumination Design Award of Excellence, ASID HEADQUARTERS
Edison Award for Environmental Design, REDDING SCHOOL FOR THE ARTS
Edison Award for Environmental Design, UNIVERSITY OF ARIZONA SIXTH STREET HOUSING
The Edison Award, SACRAMENTO MEMORIAL AUDITORIUM
Edison Award for Environmental Design, SACRAMENTO MEMORIAL AUDITORIUM
Edison Award for Environmental Design, LEWIS AND CLARK LAW LIBRARY
Award of Merit, IL FORNAIO PORTLAND
Award of Merit, ESPRIT DE CORP

1989

Award of Excellence, RUSS BUILDING

1989
1989
1984
2008
2003
2003
2003
2000
2000
1997
1996
1995
1994
1993
1993
1992
1991
1991
1991
1990
1989
1988
1987
1987
1986
1984
1984
1981
2012

Award of Excellence, BANK OF THE WEST
Award of Merit, BROWN AND BAIN
The Edison Award, FRANCO FERINI
Guth Award of Merit and Lumen Award, SIDWELL FRIENDS SCHOOL
Guth Award of Merit, WEST LINN LIBRARY
Guth Award of Merit, SYMANTEC SPRINGFIELD
Guth Award of Merit, LEWIS AND CLARK LAW LIBRARY
Guth Award of Merit, THE HOTEL PATTEE
Guth Award of Merit, THE STREET OF DREAMS
Guth Award of Merit, HARRAH’S MARDI GRAS CASINO
Guth Award of Merit, CITY OF PHOENIX STREET LIGHTING
Guth Award of Merit, PALACE CASINO
Guth Award of Merit, CITY OF MEMPHIS TROLLEY AND MAIN STREET
Guth Award of Merit, ESPRIT DE CORP
Guth Award of Merit and EPRI Efficiency Award, BEECH RESIDENCE
Guth Award of Merit, STANFORD CHILDREN’S HOSPITAL
Guth Award of Merit, WOLF RESIDENCE/MARIN DESIGNERS SHOWCASE
Guth Award of Merit, THE RESORT AT SQUAW CREEK
Guth Award of Merit, THE MARIN CIVIC CENTER
Guth Award of Merit, HILLSBOROUGH RESIDENCE
Guth Award of Merit, EMBASSY SUITES KAANAPALI, MAUI
International Illumination Design Award of Excellence, ST. MARY’S CATHEDRAL
Guth Award of Merit, PAN PACIFIC LIGHTING EXPOSITION
Guth Award of Merit, FRANCO FERINI
Guth Award of Merit, RESIDENCE IN MARIN
Guth Award of Merit, COMPREHENSIVE HEALTH SERVICES OF DETROIT
Guth Award of Merit, AYLA FOR MEN
Guth Award of Merit, ATLANTA INTERNATIONAL AIRPORT
Beyond Green Honor Award - First Place for a New Academic Complex, REDDING SCHOOL
FOR THE ARTS
Design Excellence Award, AIA Educational Facility Design Awards, REDDING SCHOOL FOR
THE ARTS
Beyond Green Advanced Building Citation, PORTLAND COMMUNITY COLLEGE
Design Excellence Award, Community Facilities, HAVEN FOR HOPE
AIA COTE Top Ten, THE CHARTWELL SCHOOL
AIA COTE Top Ten, THE SIDWELL FRIENDS SCHOOL

2012
2011
2011
2009
2006

2004
2003
2003
1998
1995
1994
1990
1990
1980
1976

IALD Presidential Special Service Citation
Better Bricks Professional Services First Runner Up
IALD International Lighting Design Awards Special Citation, SYMANTEC
AIA Award, Architecture+Energy Program
US Department of Transportation and Endowment for the Arts
Design for Transportation Award of Merit
IESNA Presidential Citation
IESNA South Pacific Coast Vice-President’s Award
Halo/ASID First Place Commercial, BANK OF THE WEST
Michigan Governor’s Award
Electrical Consultant Energy Efficiency Design Award

HIGH PERFORMANCE AND EFFICIENT BUILDINGS INCLUDING LEED
Double Platinum LEED and WELL, ASID Headquarters, Washington DC
(3) Zero Net Energy Buildings (Fort Huachuca Colonel Smith Middle School, Redding School for the
Arts, the Chartwell School)
(15) LEED Platinum Buildings
(1) WELL Platinum Building
(20) LEED Gold Buildings
(15) LEED Silver and Qualified Buildings

PATENTS
8502480 (2013) for a complex lighting control system that choreographs the lighting of environments
and apparel, with emphasis on LED's.
20080005044 (2008) for an electronic signaling system to reduce power demand in buildings.
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