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COUNTY COUNCIL 
COUNTY OF MAUI 

200 S. HIGH STREET 
WAILUKU, MAUI, HAWAII  96793 

www.MauiCounty.us 

 
February 16, 2022 

Mr. Michael Silva, Chair, 
and Members of the Public Works Commission 

c/o Department of the Public Works 
County of Maui 
Wailuku, Hawai‘i 96793 
 
Dear Mr. Silva and Members of the Public Works Commission: 
 
 

SUBJECT: BILL 21 (2022), SEABIRD AND BIODIVERSITY 
PROTECTION (CARE-74) 

 
 May I please request the Commission’s comments on Bill 21 (2022), 
entitled “A BILL FOR AN ORDINANCE AMENDING CHAPTER 20.35, MAUI 
COUNTY CODE, RELATING TO OUTDOOR LIGHTING FOR PROTECTION OF 
SEABIRDS,” attached for your reference.   
 
 
 Bill 21 (2022)’s purpose is to protect native Hawaiian seabirds from 
becoming disoriented by artificial lights during their maiden flights out to sea, 
an occurrence often referred to as “fallout,” which leaves them vulnerable to 
predation, vehicle collisions, and starvation. 
 
 
 May I further request you transmit your comments at the conclusion of 
the February 23, 2022, Public Works Commission meeting, to 
care.committee@mauicounty.us, and include the relevant Committee item 
number in the subject line of your response. 
 
 

Should you have any questions, please contact me or the Committee staff 
(Brittney Sunderland at ext. 7141, or Jean Pokipala at ext. 8006). 
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Sincerely, 
 
 
 
KELLY TAKAYA KING, Chair 
Climate Action, Resilience, and 
Environment Committee 
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Enclosure 
 
cc: Mayor Michael P. Victorino 



ORDINANCE NO. _______________ 
 
 

BILL NO. ____________ (2022) 
 
 

A BILL FOR AN ORDINANCE AMENDING CHAPTER 20.35, MAUI COUNTY 
CODE, RELATING TO OUTDOOR LIGHTING FOR PROTECTION OF SEABIRDS 

 
 

BE IT ORDAINED BY THE PEOPLE OF THE COUNTY OF MAUI: 
 
 

 SECTION 1.  The purpose of this Ordinance is to protect native Hawaiian 

seabirds from becoming disoriented by artificial lights during their maiden flights 

from their burrows out to sea.  This is often referred to as “fallout” and leaves 

the birds at risk of predation by cats, mongoose, and other predators; vehicle 

collisions; and starvation. 

 Hawaiian seabirds are an important part of Hawaiian history and were 

traditionally used by navigators to find their way back home to their islands.  

They also help our fishermen locate schools of ahi and are critical to our 

watersheds by helping to fertilize the soils with marine nutrients in their 

droppings. 

 The Council’s intent is to protect native Hawaiian seabirds as much as 

possible from interference of onshore sources of man-made light. 

 SECTION 2.  Section 20.35.060, Maui County Code, is amended to read 

as follows: 

 
“20.35.060  General Requirements.  A.  All new outdoor 

lighting fixtures [shall] must comply with the requirements of 
section 20.35.090. 
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B. All outdoor lighting fixtures that were legally installed 
before January 25, 2007, [shall] must comply with section 
20.35.090 [by January 1, 2020]; except class III lighting fixtures 
that were legally installed before January 25, 2007, [shall be] are 
exempt from section 20.35.090. 

C. Mercury vapor [shall] must not be used for new 
outdoor lighting fixtures or for the replacement of existing 
outdoor lighting fixtures.  All existing mercury vapor 
outdoor lighting fixtures [shall] must be removed [within ten years 
of the enactment of this ordinance.] by January 25, 2017. 

D. Wherever possible, all outdoor lighting fixtures installed 
after enactment of the ordinance establishing this subsection, 
including swimming and decorative pool lighting, must be filtered 
light emitting diode fixtures that limit short wavelength content to 
<5% wavelengths <550nm. 

E. All outdoor lighting fixtures must be: 
1. Down directed with no light shining above the 

horizontal.  Wall-mounted fixtures must have opaque shields 
to direct all light down, and wall surfaces must be non-
reflective. 

2. Fully shielded, including shielding that ensures 
no light shines over the ocean. 

3. Mounted as low as physically possible to limit 
light trespass and reflection off ground surfaces.  Fixtures 
must not have bulbs visible from above. 
F. Swimming-pool lighting must be operated by motion 

detectors to activate when people approach and deactivate five 
minutes after people depart.” 

 
SECTION 3.  Section 20.35.080, Maui County Code, is amended to replace 

all references to Chapter 16.18A with Chapter 16.18B. 

 SECTION 4.  Material to be repealed is bracketed.  New material is 

underscored.  In printing this bill, the County Clerk need not include the 

brackets, the bracketed material, or the underscoring. 

 SECTION 5.  This Ordinance takes effect on approval. 
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APPROVED AS TO FORM AND LEGALITY: 
 
 

  
 
 

Department of the Corporation Counsel 
County of Maui 
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Likewise, I am confused by Penniman’s conclusion based on Figure 4 (labeled 

Table 3) from the Longcore reference.  This table is labeled “Actinic power as a percent 

of total power for each of the taxonomic-specific responses” and lists light sources versus 

actinic power percentage for various species.  According to the IES Lighting Handbook4: 

“A photochemical effect produced by radiant power is said to be an actinic effect.”  

Longcore on page 5 of the referenced paper defines actinic power as a percent of total 

power as “the amount of energy from each lamp spectrum that affects the various species 

and photometric indices.”  Longcore goes on to describe that a high value has a stronger 

influence on the species listed than does a lower value.  For example salmon with values 

between 8.7 and 31 are described as least influenced by the lamps tested. 

Based on this description provided by Longcore, as I view the table in Figure 4, I 

can see that in the column marked “Shearwater” a 150W HPS lamp source has a value of 

82; a filtered LED source (CWES 74WW CW7) has a value of 80 and a Philips 

AmbientLED has a 

value of 73.  In fact, 

every LED source 

listed in the Shearwater 

column has a 

percentage value lower 

than the HPS source.  

This is consistent with the previous discussion on the spectral response of the Shearwater, 

Figure 3.  Given that data, it is unclear to me why anyone would suggest reverting to the 

Figure 6- Visible Color vs. Correlated Color Temperature 

Figure 5- Actinic Response to Various Light Sources 
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previous HPS sources used on Maui.  Further, since the “filtered” examples had higher 

actinic percentages, in most cases. than the not filtered LED light sources, it is also not 

clear, based on this data, why one would want to “filter” the streetlights.  The only 

exception was the entry CWES Anna’s Light which, while it had the lowest actinic value 

for LED sources (71), its CCT was 1193 according to Table 2 in the Longcore reference 

which as shown in Figure 5 is well into the red and unsuitable for a streetlight. 

 

4. Discuss how HPS sources emit light as compared to how LED sources emit light. 

A High-Pressure Sodium (HPS) lamp is part of the High Intensity Discharge 

(HID) family of light sources.  HID lamps create light by 

passing an electric current through a gas.  Electrons passing 

through the gas momentarily excite gas atoms to a higher 

energy state.  When those atoms return to their original state, 

they give up that excess energy in the form of light. An HPS 

lamp is composed of an outer transparent envelope, typically 

made of borosilicate glass and an inner discharge tube as 

shown in Figure 6.  The discharge tube typically contains 

Xenon gas and a Sodium-Mercury amalgam.  Electrodes are 

located at the top and bottom of the discharge tube. 

To light the HPS lamp, a high voltage is initially placed between the two 

electrodes (typically 1.5kV to 4kV), causing the Xenon gas to ionize and begin to form 

an electrical arc discharge.  As the temperature rises, the sodium begins to vaporize and 

enter the arc.  As those sodium atoms are excited and subsequently return to their original 

(ground) state, they emit light energy (photons) primarily in the yellow region of the 

spectrum. 

A Light Emitting Diode (LED) device is part of the electroluminescent family of 

light sources.  Like all diodes, LEDs only allow current to flow in one direction.  Without 

getting too deeply into the physics, LEDs are formed by creating a P-N junction, where 

the P material is doped with atoms having positions in their orbitals that can accept 

electrons and the N material is doped with atoms having positions in their orbitals that 

have available electrons that can be shared with other atoms.  At the P-N junction what is 

known as a “depletion zone” is formed which creates a barrier to prevent low energy 

electrons from crossing.  

To activate an LED device, a voltage is placed across the P-N junction, which 

boosts electrons into the conduction band of the atoms and gives them enough extra 

energy to cross over this 

“depletion zone.”  The atoms 

which now have these high 

energy electrons in their 

Conduction Bands are in an 

excited state.  When they return 

to their unexcited (ground) state, 

the high energy electron drops 

from the Conduction Band to a 

vacant orbital in the Valence 

Band (what physicists call a 

Figure 7 - Image of an HPS lamp 

Figure 8- Different Energy Levels Produce Different             

Wavelength Photons 
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“hole”).  The excess energy is released as light as was the case with the HPS lights.  

However, in the case of the LED, the energy level differences are very specific, 

depending on what type of doping was done.  As shown in Figure 7, electrons dropping 

from excited states where there is a large energy level difference will release high energy 

photons (blue); excited electrons dropping from lower energy level differences  will 

release low energy photons (red).  Thus, in the case of LED devices, the color produced 

is dependent on the type of doping and the energy level differences (Band Gaps) 

produced.  An LED with a specific Band Gap will produce a very narrow band of light in 

terms of wavelength (color). 

“White” LEDs typically contain a blue LED die (the P-N junction) with a 

phosphor coating covering the die.  

Some of the blue photons emitted by the 

blue LED interact with the phosphor 

coating and downconvert those blue 

photons to yellow ones.  So, the overall 

light coming from this type of LED is a 

mixture of blue and yellow light.  In the 

human eye, blue and yellow light 

combined gives the sensation of white 

light.  The light from this type of LED is 

typically called “cool” white due to the 

higher percentage of blue content.  If the 

phosphor coating contains both yellow 

and red producing phosphors, the 

resulting light will be a mixture of blue, yellow, and red, resulting in what is called 

“warm” white, where the light has less blue content.  The spectral power distributions of 

both types are shown in Figure 8. 

 

5. Discuss how the overall light output of HPS light sources are controlled as compared 

to how the overall light output of LED light sources are controlled. 

Photons from both HPS discharge tubes and LED P-N junctions are emitted in all 

directions.  In the case of HPS sources, there is nothing to change that distribution and so 

light radiates out of an HPS lamp in all directions.  In the case of an LED device, photons 

are limited in the directions that they exit 

the device.  When light passes through an 

interface where the index of refraction 

changes, as in the case of the LED die and 

either air or an attached lens, an effect 

known as Snell’s Law controls the angle 

that the light exits the interface.   

In the figure on the right, the red 

path intersects the interface at a relative 

shallow angle (with respect to the 

perpendicular of the interface plane) and so 

most of the light passes through the interface.  In the case of the green path, it intersects 

the interface at a much steeper angle and rather than passing through the interface, it is 

Figure 9 - Cool versus Warm LED Spectra 

Figure 10 - Diagram Showing Effect of Snell's Law on 

Different Angle Light Paths 
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reflected back into the LED device.  This is known as Total Internal Reflection (TIR).  

For typical LED devices, this total reflection occurs at the point the emitted light is an 

angle of 60O with respect to the interface.  Beyond that angle no light is transmitted.  This 

means that the emitted LED light from an LED device is restricted to a cone of +/- 60O.  

So, while light from an HPS source radiates in all directions, light from an LED source is 

limited to a cone whose axis is perpendicular to the surface of the LED die. 

 

6. Discuss how the distribution and direction of HPS light sources are controlled as 

compared to how the distribution and direction of LED light sources are controlled. 

As discussed in the previous answer, LED sources have an inherent advantage 

over HPS sources in that the LED light is already constrained to a +/- 60O cone whose 

axis is perpendicular to the LED device.  A second advantage is that LED sources closely 

approximate the basic optics axiom: “assume a point source” when designing optics 

reflective (mirror) and refractive (lens) mechanisms for redirecting the light radiated from 

the sources.  An HPS light source with its much larger size does not approximate a point 

source.  The small size of an LED allows optical engineers to direct the photons to 

exactly where they want them to go.  Creating LED fixtures with no uplight (light exiting 

the luminaire at an angle greater than 90O) and minimal light trespass is much easier to 

achieve than for HPS fixtures.  The significance of that difference allows luminaire 

designers to produce LED street light fixtures which provide much more uniform light 

distribution.  Often with HPS fixtures there is a pool of excessive light directly under the 

fixture.  Properly designed LED fixtures do not have that issue.  Light trespass is also 

more easily controlled with LED fixtures using simple refractive optics rather than the 

mechanical shades and shutters used with HPS fixtures. 

 

7. What is the significance of Robert Adams’ conclusion in his April 20, 2020 letter that 

“[t]he blue-light content in percentages for the LED fixture remains essentially the same 

regardless of whether the LED fixture is operating at 100% output or dimmed?” 

None that I can see.  There would be no physics reason why one would expect the 

percentage of blue light to shift as the overall output of the LED light source was 

reduced, with the exception of a very slight change due to the cooler temperature of the 

dimmed LED die and its associated phosphor.  To my knowledge, optic systems of any 

type require a certain number of photons impinging on the sensor (in this case short 

wavelength cones) to trigger a response.  I am not aware of any optic systems that are 

sensitive to percentage. 

 

8. Does Adams’ conclusion indicate that dimming an LED will not affect its overall 

brightness? Why or why not? 

No, it does not.  Adams concludes that dimming an LED fixture does not change 

the percentage of blue light.  As mentioned in the answer to the previous question, there 

is typically a very small increase in the efficiency of the yellow phosphor due to the 

cooler temperature of the LED die, resulting in a very small increase in the percentage of 

yellow and a corresponding reduction is percentage of blue light emitted.   

To clarify, brightness is not a measurable physical quantity.  It is “the perceptual 

response to a source of light,” according to the IES Lighting Handbook5.  As it is 

perceptual, brightness is affected by a number of other lighting elements: Again referring 
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to the IES Handbook – “Five factors usually govern the transformation or mapping of 

luminance as stimulus to brightness as response:  object luminance, surround luminance, 

state of adaption, gradient (rate of change of luminance with visual angle), and spectral 

content.”  Luminance, on the other hand, is a quantity that can be defined and measured.  

It is the luminous intensity of a light source (measured in candela) divided by the area of 

the emitting surface (measured in square-meters).   

So, dimming an LED will affect its overall luminance (which is perceived as 

brightness).  Dimming would directly affect the luminous flux (the light output) which 

would reduce the luminous intensity (light output per unit steradian angle) which would 

reduce the luminance (luminous intensity per unit area), and therefore the perceived 

brightness.   

 

9. Plaintiffs assert that installing a blue light filter on LED fixtures will reduce potential 

harm to seabirds. ls Adams’ proposal to reduce the percentage of blue-light content by 

installing a filter on LED fixtures consistent with the data shown in Figure 2 and Table 3 

of the Longcore paper on shearwater eye response? Why or why not? 

Adams’ proposal does not make sense to me based on the data provided in 

Longcore’ s paper.  As discussed previously in Question 2, according to Figure 3, the eye 

response of the shearwater is greater in the yellow-red (500nm to 650nm) range than it is 

in the blue range (400nm to 500nm).  Likewise, Figure 4 (Table 3) shows a higher 

response of the shearwater to HPS light than to any of the LED fixtures, except the one 

labeled Anna’s Light, which as previously observed would not be suitable for a streetlight 

since it is red. 

 

10. Can the GE Evolve ERL 1 LED fixture be dimmed to be less bright than the GE 

M2AC HPS it is proposed to replace? Can you discuss any other advantages of the GE 

Evolve ERL 1 LED fixture over the GE M2AC HPS light? 

Yes, the GE Evolve ERL1 LED fixture can be dimmed to produce less light than 

the GE M2AC HPS fixture.  In general LED fixtures and lamps can easily be dimmed.  

While not typical for streetlights, some indoor architectural applications require LED 

fixtures capable of dimming down to 1/2% (0.005 of initial light output).  There are two 

methods of dimming an LED:  1) vary the input current to the LEDs; 2) use a Pulse 

Width Modulation (PWM) approach.  The first method works simply because LEDs are 

current dependent devices – electrons (current) pass through the LED and photons (light) 

come out.  If you have less electrons, you have less photons, e.g. reduce the current and 

you reduce the light.  The second method of dimming has been used in the electronics 

industry since the 1960’s.  Pulse Width Modulation dimming involves turning the LEDs 

on and off at a rapid rate.  If, for example, you turn the LED on for 1 msec (1/1000 of a 

second) and then off for 9 msec and repeat that sequence over and over, the LED will be 

output light for only 10% of the time (e.g. dimmed down to 10%).  Humans do not 

perceive the rapid on/off sequence.  To them, the LED just appears to be dimmed to 10% 

(ignoring the non-linear human perception of dimming).  I prefer the PWM approach as it 

is more efficient in terms of the power supply. 

There is no indication in the product literature that the GE M2AC HPS fixtures 

are dimmable.  It is possible to dim HPS lamps, however it requires a special ballast and 

the amount of dimming is very restricted.  The National Electrical Manufacturers 
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Association (NEMA), for example, recommends never dimming an HPS light source 

below 50%6.  There is a simple explanation for this restriction.  The functioning of an 

HPS lamp requires a high temperature to keep the Sodium and Mercury vapor ionized.  

Running an HPS below 50% reduces the temperature of the lamp such that the gas 

ionization is reduced, and the lamp extinguishes (turns off). 

Other advantages of the GE Evolve LED fixture versus the GE M2AC HPS 

fixture include energy savings, much longer lifetime, more uniform light distribution over 

the roadway, zero restrike time (the time that must pass between when an HPS lamp is 

turned off until it can be 

turned back on again 

which can be 1 to 2 

minutes or more).  

Another advantage of an  

LED source is its 

directionality. As 

covered in Question 5, 

LEDs inherently allows 

extremely sharp light 

cutoffs.  The picture at 

right was from a test run by Pacific Gas & Electric (PG&E) several years ago in San 

Francisco7.  It shows the difference between an HPS fixture (on the left) and an LED 

fixture on the right.  The sharp cutoff for the LED fixture is obvious and not possible with 

HPS fixtures. 

Figure 11 is from a paper published by Pacific Northwest National Laboratory.  It 

shows the same roadway illuminated by HPS fixtures on the left and LED fixtures on the 

right.  HPS sources are more difficult to control the light distribution than are LED 

fixtures.  As is obvious from the figure, HPS lighting results in pooling of higher 

intensity bright spots under the fixtures on the roadway, while LED fixtures provide a 

more uniform light distribution with no pooling or bright spots. 

11. Are there any industry standards for the manufacture and fabrication of filters on 

streetlights to remove blue light from LEDs? 

I am not aware of any industry standards for filters to be used on streetlights to 

remove blue light from LED fixtures.  It does not make sense from an energy saving 

perspective to use light sources (white LEDs) that produce a broad spectrum and then 

Figure 11 - Comparison of Cutoff for HPS Fixtures (Left) and LED Fixtures 

(Right) 

Figure 12 - Comparison of HPS vs. LED lit street 
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throw away the energy in the blue portion of that spectrum.  If I were trying to design a 

streetlight that had the blue portion of the visible spectrum removed, I would start with 

yellow or yellow and red LEDs, not white ones.  Given that it makes no sense from an 

energy reduction (e.g. reducing global warming) perspective, I cannot imagine why 

anyone would waste their time developing such a standard. 

 

12. Are there any safety guidelines for using filters on streetlights to remove blue light 

content from artificial lighting? 

Most safety standards come from organizations such as UL (in the US), CSA (in 

Canada) and CE (in Europe).  As per my response in the previous question, I do not 

believe any of these organizations have produced any safety guidelines for such a 

product, nor would they have any incentive to do so. 

 

13. What are the potential problems with using filters on streetlights to remove blue light 

from artificial lighting? 

There are a number of potential issues: 

a) By eliminating the blue portion of the spectrum from the light output, the overall 

light illumination is reduced since a portion of the optical output power has been 

filtered out.  To compensate, one would have to increase the overall power to the 

streetlight to compensate for the missing power in the blue portion of the 

spectrum. 

b) Attaching an additional optical device on the streetlight,  voids the manufacturer’s 

warranty as per the letter from Lisa A. Bail, stating that MECO (Maui Electric) 

has been informed by GE (the manufacturer of the Maui County LED streetlights) 

that such an action would void the warranty8. 

c) Unless the manufacturer of the filter applied to the safety listing agencies (UL, 

CSA, etc.) that provided the listing, adding the filter would more than likely void 

that listing.  Agencies like UL do not allow field modifications to listed products 

without first having had the chance to study and approve the proposed field 

modification.  As previously mentioned in my Declaration, per UL:  “When a UL 

Listed product is modified after it leaves the factory, UL has no way to determine 

if the product continues to comply with the applicable safety requirements 

without investigating the modified product for compliance.”9 

d) Plastic, particularly when used in outdoor environments can change color due to 

UV radiation from daylight.  Have these filters been tested to ensure that their 

optical properties will remain constant during the expected lifetime of the fixture? 

e) Does the addition of the filter on the LED streetlight affect the thermal 

performance of the fixture in any way?  Has that been tested? 

f) Adding an additional layer to the optical path could potentially reduce the light 

output in the desired range by creating an additional optical interface between the 

streetlight’s original glass lens and this additional yellow filter. 

g) While not addressed elsewhere in these answers, there are additional advantages 

of white LED light over HPS or yellow LED lighting.  In survey after survey, 

residents generally prefer the look of the LED light over HPS.  Police departments 

prefer the white light as it makes identifying colors of car or clothing of 



10 | P a g e  

 

individuals easier.  Reaction time for drivers and pedestrians can be affected, 

although that is greatly dependent on the light adaption level of the driver10.  

 

14. Does the GE Evolve ERL 1 LED purchased by the County of Maui 

meet the guidelines for seabird friendly lighting as provided by the attached DLNR 

publication? 

Yes, it does.  Figure 12 show the types of fixtures that are considered acceptable 

along with a plot showing the acceptable light distribution from a seabird friendly fixture. 

One characteristic of seabird friendly streetlights is the light source and lensing does not 

extend below the fixture.  Figure 13 from the GE Evolve brochure shows that nothing 

extends below the fixture housing, as shown in Figure 12 for streetlights.  Likewise, 

Figure 14 shows the light distribution from the GE Evolve ERL1 fixture.  Note that no 

light (the blue line in the plot) extends above the 90O point in the plot, meaning that there 

is no uplight from the fixture. 

 

 

 

 

 

 

 

 

 

 

 

Figure 14 - Profile of GE Evolve ERL Fixture 

Figure 15 - Light Distribution Pattern 

Figure 13 - Seabird Friendly Light Fixture Characteristics 
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15.    In his April 20, 2020 letter report, Robert Adams found that the 

blue-light content of a Philips HPS lamp he tested, rated at 100 watts, is 10.1%. Would 

the result of Adams’ calculation for the Philips HPS lamp be the same for the GE HPS 

lamp that the County of Maui wants to replace? Why or why not? If not, how does the 

GE HPS lamp that County of Maui wants to replace compare with the GE Evolve ERL 1 

LED in amount of blue-light output? 

Mr. Adams in his submissions included as a baseline, an LM-79 test run on an 

HPS fixture.  He used that data to show that the LED fixtures the county installed to 

replace the old HPS fixtures had a higher Blue Light Content (actually Blue Light Power 

Content).  Unfortunately, Mr. Adams is incorrect in two areas.   

First, he chose the wrong HPS wattage to test.  According to the label on the 

fixture shown on the first page of Test Report LL1-19290-311, the lamp Mr. Adams chose 

is a 100W.  This is confirmed by the lamp manufacturer’s model number shown 

throughout the report (Philips Model C100S54ALTO) as the “100” in the model code 

indicates it is a 100W lamp.  While the county of Maui did order a small percentage (less 

than 1%) of LED fixtures (GE Model ERL1-0-06)  to replace the old 100W HPS fixtures, 

the vast majority of the order (95%) was for the same LED fixture (same model GE 

Model ERL1-0-06) to replace old 150W HPS fixtures.  There were also a small 

percentage (4%) of a higher output LED fixtures (GE Model ERL1-0-09) to replace old 

250W HPS fixtures.  This means that Mr. Adams based his conclusions on a HPS fixture 

(100W) that represents less than 1% of all the units to be replaced.  The GE literature12 

for the ERL1 product shows that the -06 version has a input power of 47W and a light 

output for 2700OK CCT of 5700 lumens.  The -09 version has an input of 84W and a 

light output for 2700OK CCT of 8500 lumens. 

Second, as previously discussed in question 7, Mr. Adams keeps referring to Blue 

Light Percentage and makes a point of showing that for an LED fixture, the percentage of 

blue light does not change when the LED fixture is dimmed.  Ignoring the slight effect of 

the phosphor becoming more efficient at lower temperatures as previously mentioned, 

this observation is meaningless.  It is the actual optical power emitted in the blue light 

region of the spectrum that the Maui Street Lighting Standard13 is concerned with, not the 

percentage.  If an LED fixture is dimmed, the amount of power emitted in this blue 

region will be reduced along with the power emitted across the entire visible spectrum.  If 

you dim an LED fixture from 100% to 30%, as Mr. Adams states, the percentage of blue 

light will remain the same [approximately – as I previously stated] but the actual power 

of the light in the blue region will go down by 70%, likewise, the green, yellow, orange 

and red regions.  It is the power of the light emitted in a region of the spectrum that 

affects the optic system of species, not the percentage.  

In his Declaration, Mr. Adams makes a comparison of the GE LED Fixture 

chosen by the county of Maui (ERL1006B327AGRAY) with the HPS Fixture chosen by 

Mr. Adams (containing a 100W HPS lamp).  Based on testing Mr. Adams had conducted 

by LightLab International, he states that the Blue Light Power Content of the LED fixture 

is 1.96 W, while the HPS fixture is 1.59W.  The County of Maui Street Lighting Standard 

defines the blue light portion of the spectrum to be within the wavelengths of 405nm to 

530nm and the overall measured spectrum to be within the wavelengths of 380nm to 

730nm.  While a minor point, Mr. Adams choses to use a different lighting standard 

which apparently defines the blue light portion of the spectrum to be within the 
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Natural Resources, State of Hawaii. 

Figures 14 & 15 GE Evolve LED Roadway Lighting Data Sheet OLP3128 (rev 

10/10/17). 

  

 
1 By the light of the silvery Moon: fact and fiction, Ciocca, M. & Wang, J., Physics Education Vol 48 (3), 

2013, p 361.  
2 By the light of the silvery Moon: fact and fiction, Ciocca, M. & Wang, J., Physics Education Vol 48 

(3), 2013, p 363. 
3 Rapid Assessment of Lamp Spectrum to Quantify Ecological Effects of Light at Night, Longcore, T., 

Rodriguez, A., Witherington, B., Penniman, J., Herf, L., Herf, M., Journal of Experimental Zoology, Vol 

1(11), 2018. 
4 The Lighting Handbook, DiLaura, D., Houser, K., Mistrick, R., Sheffy, G. (editors), Illuminating 

Enginee4ring Society, 10th Edition, 2011, p. 5.6.  
5 The Lighting Handbook, DiLaura, D., Houser, K., Mistrick, R., Sheffy, G. (editors), Illuminating 

Enginee4ring Society, 10th Edition, 2011, p. 4.8. 
6 Guidelines on the Application of Dimming to High-Intensity Discharge Lamps, National Electrical 

Manufacturer’s Association, April 2019, pp. 4-5.  
7 LED Street Lighting, Cook, T., Shackelford, J., Pang, T., Bryan, M., Department of Energy Gateway 

Program in association with Pacific Gas and Electric, December 2008, p.32 
8 Letter from Lisa A. Bell dated 12/19/19 and addressed to David L. Kenkin, Kylie Wagner Cruz and Brian 

A. Biberry. 
9 Does Repair/Replacement of Parts Void UL Listing?, Testing Laboratories Forum – UL Question 

Corner, IAEI News January/February 2004, p.94 
10 Demonstration Assessment of Roadway Lighting, Royer, M., Tuenge, J., Poplawski, M., DOE Solid-

State Lighting Program, Pacific Northwest National Laboratory, September 2012. 
11 NVLAP Test Report LLI-19290-3, LightLab International, October 28, 2019 
12 GE Evolve LED Roadway Lighting Data Sheet OLP3128 (rev 10/10/17). 
13 Street Lighting Standards, Department of Public Works, County of Maui, Chapter 201, November 2017. 

 

 

 

https://www.lightingdesignlab.com/resources/articles/articles-lighting-fundamentals/color-temperature
https://www.lightingdesignlab.com/resources/articles/articles-lighting-fundamentals/color-temperature
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List of Public Talks & Seminars Given on LED Technology 
Dr. John W. Curran 
 

 
SPIE Fourth Annual Solid State Lighting Conference, An Examination of a 
prototype LED fire alarm signaling appliance, 2004. 

SPIE Sixth Annual Solid State Lighting Conference, Replacement of 
fluorescent lamps with high-brightness LEDs in a bridge lighting application, 
2006.  

Lightfair, Comparison of White LEDs, 2006.  

CLEO/PhAST, Limitations to be Aware of When Using LEDs in Lighting Systems, 

2007.  

Indiana Electrical Expo, The Darker Side of LEDs, 2008.  

Lightfair, One Hundred Thousand Hour Lifetimes and Other LED Fairytales, 

2008 

IESNA-Philadelphia Lighting for a Green World Conference, How to Avoid 
Feeling Blue when Using Green LEDs, 2008. 

Solid State Lighting Design Summit, Questions to Ask About Luminaire 
Lifetimes, 2008. 

Pacific Gas & Electric Seminar, Solid State Lighting—Both Sides of the 
Revolution, 2008. 

Energy Efficiency & Sustainability Symposium, Energy Savings and Solid 
State Lighting Technology: How GREEN are LEDs?, 2008. 

Lightfair, One Hundred Thousand Hour Lifetimes and Other LED Fairytales 
(Encore), 2009. 

Lightfair,  A Lighting Specifier's Survival Guide to LED Technology, 2009. 

Pacific Gas & Electric Seminar, Solid State Lighting—The truth, the whole truth 
and nothing but the truth, 2009 

Solid State Lighting Design Summit, Common Sense Luminaire Design, 2009 

Solid State Lighting Design Summit, Common Sense Luminaire Design in LA, 
January 2010. 

Better Buildings by Design Conference (VT), Integrating LEDs into your 
Designs, February 2010. 

Pacific Gas & Electric Seminar, LED Lighting—Technology and Applications, 
May 2010 

Lightfair, LED Performance Guidelines:  Good, Bad and How to Tell the 
Difference, May 2010. 

Lightfair, Smoke, Mirrors and LEDs, May 2010. 

Neocon, Unraveling the Mysteries of Solid-State Lighting, June 2010. 
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Green Buildings NY, Solid-State Lighting, June 2010 

SEBC, Understanding Solid-State Lighting: Separating Fact from Hype, July 
2010 

SPIE Tenth Annual Solid State Lighting Conference, Physical constraints on 
the performance of LED lamp replacements for A-19, PAR-38 and MR-16 
configurations, August 2010. 

GovEnergy, Introduction to Solid-State Lighting: A Market in Motion, August 
2010 

Hawaiian Energy Expo, Avoiding uwe with LED lighting, September 2010 

IMARK, Solid-State Lighting:  Fad, Phenomenon, Future, November 2010 

Michigan SSL Association, DOE Solid-State Lighting Initiatives, Resources and 
Observations, November 2010 

World Energy Engineering Congress, Introduction to Solid-State Lighting, 
December 2010 

Electric West, LED Lighting: Ready or Not?, February 2011 

MiaGreen, LED Lighting Marketplace, March 2011 

OECM, LED Lighting: A Practical Overview, March 2011 

Pacific Gas & Electric Seminar, LED Lighting—Technology and Applications 
(Encore), April 2011 

NAILD, LED Lighting: Changing the Rules, April 2011 

AIA – New York, LED Lighting – Worth the Risk?  May 2011 

Lightfair, LED Performance: Myths and Facts, May 2011 

Lightfair, LED Lighting: The Real World, May 2011 

MEEA, Reducing the Risk with LED Lighting, July 2011 

AIA-Westchester, LED Lighting:  Worth the Risk?  August 2011 

GovEnergy, Cutting Edge Lighting Technologies:  OLEDs, August 2011 

GovEnergy, LED Lighting Basics, August 2011 

IES Street and Area Lighting, Standards:  Creator’s Responsibilities – 
Roadmap, September 2011 

National Building Museum, LED Lighting:  A Clash of Cultures, September 
2011 

Facilities Decisions Conference, Risk and Rewards of LED Lighting, October 
2011 

National Electrical Contractors Association, What You Don’t Know About 
LED Lighting Can Hurt Your Business, October 2011 

Alaska Center for Appropriate Technologies, A Guide to LED Lighting Basics, 
November 2011 



19 | P a g e  

 

Pacific Gas & Electric Seminar, LED Lighting—Technology and Applications 
(2012 Edition), March 2011 

National Facilities Management & Technologies (NFMT), Risk and Rewards 
of LED Lighting, March 2012 

NAILD, LEDs and the Implications of a Semi-Conductor Lighting World, April 
2012 

AIA (San Diego/San Francisco Chapters), LED Lighting: Worth the Risk? April 
2012 

Lightfair, LED Performance: Myths and Facts – An Industry Update, May 2012 

DOE Market Introduction Workshop, Solid-State Lighting 101, July 2012 

NECA, The Hype vs. Reality of LED Luminaire Lifetimes, October 2012 

NFMT-West, Risk and Rewards of LED Lighting, October 2012 

LightShow East, Managing the Risks of LED Lighting, October 2012 

NALMCO, LED Lighting: Some Things You Might Not Know, October 2012 

Design Lights Consortium, Solid-State Lighting 101/SSL Advanced, October 
2012 

NECA (Ohio Chapter), What You Don’t Know About LED Lighting, October 2012 

Portland General Electric, LED Lighting:  Changing All the Rules, October 2012 

IES (Portland Chapter), Some Lesser Discussed Solid-State Lighting Topics, 
October 2012 

NRECA, Solid-State Lighting – An Industry Update (Webinar), October 2012 

ArchEx, LED Lighting – Worth the Risk?, November 2012 

Pacific Gas & Electric Workshop, LED Lighting:  Technology & Applications, 
November 2012 

Pacific Gas & Electric Workshop, Hands-On LED Applications, November 
2012 

NAILD, LED Update – A Light Lunch with NAILD (Webinar), December 2012 

MSSLA, LED Lighting:  An Industry Update, December 2012 

NET (Touchstone Energy), Cutting Edge Lighting Technologies, January 2013 

IES (New Jersey Chapter), Some Lesser Discussed Solid-State Lighting Topics, 
February 2013 

NFMT, Revealing some of LEDs Deep, Dark Secrets, March 2013 

AIA (Eastern Kentucky Chapter), LED Lighting:  Worth the Risk?,  March 2013 

IMARK LED Lighting:  Saving Energy Can Be Complicated, April 2013 

Lightfair, How LEDs Work, April 2013 

AIA (Denver Chapter), LED Lighting:  Managing the Risk, May 2013 

Portland General Electric, LED Lighting:  Changing All the Rules, June 2013 
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Portland General Electric, How LEDs are Changing The Lighting World, June 
2013 

AIA (National Conference), LED Lighting:  Worth the Risk?, June 2013 

AIA (National Conference), Lighting at a Crossroads, June 2013 

Design Lights Consortium, Solid-State Lighting, July 2013 

US Green Buildings Council (Kentucky Chapter), LED Lighting – Managing 

the Risk, 
September 2013 

World Energy Engineering Congress, Trends, Improvements and Issues as 
the Digital Lighting Revolution Evolves, September 2013 

NALMCO, Where Does LED Lighting Belong in My Facility? October 2013 

LightShow West, LED Lighting – How it has Changed, What to Expect Going 

Forward, October 2013 

ArchEx, Why Things Go Wrong with LED Lighting, November 2013 

DOE Marketing Workshop, Solid‐State Lighting - The New Basics, November 
2013 

Architecture Boston Expo, LED Lighting – Worth the Risk?, November 2013 

LED Specifier Summit, LED Reality Check: Today and Tomorrow, November 
2013 

Michigan Advanced Lighting Conference, Research, Design & Development:  
What’s Next?, December 2013 

NAILD (Webinar), The Eye, Color and LEDs, February 2014 

IESNJ, LED Luminaires:  Choosing Wisely, February 2014 

NFMT-East, LED Lighting – Less Secrets; More Surprises, March 2014 

Pacific Gas & Electric Workshop, LED Lighting:  Technology & Applications, 
March 2014 

NAILD, LED Lighting Has Arrived - Now What?, April 2014 

GrayBar, LED Lighting Basics, April 2014 

Virginia Energy Purchasing Governmental Association, LED Lighting: 
Choosing Wisely Amidst the Confusion, May 2014 

Lightfair, LED 101, June 2014 

NeoCon, New Features, New Cautions When Lighting Facilities With LEDs, June 
2014 

AIA (National Conference), Lighting at a Crossroads, June 2014 

IES (Regional), LED Luminaires:  Choosing Wisely, July 2014 

Design Lights Consortium, Solid-State Lighting, July 2014 
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USGBC (Kentucky Chapter), What You Need to Know About LED Lighting, 
August 2014 

Ameren (Webinar), LED Luminaires:  Choosing Wisely, September 2014 

Boston Lights, LED Lighting:  Managing the Risk, September 2014 

LightShow South, The Second Tsunami Coming to the Lighting Industry, 
September 2014 

NECA, LEDs and Lighting Controls:  The Second Tsunami, September 2014 

WEEC, LEDs and Lighting Controls:  Amazing Features and Complex Issues, 
October 2014 

NFMT-West, LED Lighting – Less Secrets; More Surprises, October 2014 

NALMCO, Troubleshooting Before You Get Into Trouble, October 2014 

LED Specifier Summit, The LED Revolution Is Over – Now What? October 
2014 

Architecture Boston Expo, What Goes Wrong With LED Lighting and Why, 
October 2014 

ArchEx, LED Lighting:  Color, Control, Consequences, November 2014 

Michigan Advanced Lighting Conference, Manufacturing Round Two:  LEDs 
and Lighting Controls Merge, November 2014 

NFMT, How to Select the Right LED Products for Your Facility (Webinar), 
January 2015 

NAILD, LED Lighting for People (Webinar), February 2015 

NFMT-East, An Introduction to OLEDs: The Other Solid-State Lighting 
Technology, March 2015 

ElectroExpo, What You Must Know About LED Lighting, March 2015 

AEE (Washington DC Chapter), LED Lighting:  Choosing Wisely Amidst the 
Confusion, April 2015 

IES (NJ Chapter), An Introduction to OLEDs: The Other Solid-State Lighting 
Technology,  April 2015 

NAILD, LEDs and Lighting Controls:  What it can Mean for Your Business, April 
2015 

CxEnergy, Why Things Go Wrong with LED Lighting, April 2015 

Lightfair, LED 101 and a Little More, May 2015 

AEE EMC, LED Lighting:  Color, Control and Consequences, June 2015 

NeoCon-15, LED Lighting and the Second Tsunami, June 2015 

BOMA, LEDs and Lighting Controls: A Combination of Promise and Risk, June 
2015 

DLC-15, SSL-101:  New Rules for Lighting. August 2015 
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AEE WEEC, People–The Least Discussed Element of LED Economics, October 
2015 

NECA-15, OLEDs: An Introduction to the Other SolidState Lighting Technology, 
October 2015 

AIA-Ohio Regional Conference, The Other Solid-State Lighting Technology: 
Comparing LEDs and OLEDs, October 2015  

LightShow West-15, OLEDs:  The “Other” Solid-State Lighting Technology, 
October 2015 

NFMT Orlando, An Introduction to OLEDs – The Other Solid-State Lighting 
Technology, October 2015 

Michigan Advanced Lighting Conference, The Revolution of SSL 
Manufacturing, October 2015 

ArchEx-15, OLEDs - The Other Solid-State Lighting Technology, November 
2015 

Pacific Gas & Electric Workshop, LED Lighting:  Technology, Applications and 
Specifications, November 2015 

LED Specifier Summit-15, LED Economics:  The Cost of Lighting for People, 
November 2015 

USGBC-Nevada Chapter, What You Need to Know About LED Lighting, 
January 2016 

Better Buildings by Design, An Introduction to OLEDs:  The Other Solid-State 
Lighting Technology, February 2016 

IES (NJ Chapter), LED Lighting and the Second Tsunami, February 2016 

NFMT-East, LEDs and Lighting Controls:  Exciting Future and Some Cautions, 
March 2016 

NALMCO, An Introduction to OLEDs: The Other Solid-State Lighting 
Technology, April 2016 

NAILD, Predicting Performance of LED Products, April 2016 

CxEnergy, OLEDs – The Other Solid-State Lighting Technology, April 2016 

Lightfair, LED/SSL 101 and a Lot More, April 2016 

High Performance Buildings, LEDs, Lighting Controls and the Economics of 
People, May 2016 

US Green Buildings Council (AZ Chapter), What You Need to Know About 
LED Lighting, June 2016 

NAESCO, LEDs and the Economics of People, June 2016 

NeoCon, OLEDs: The Other Solid-State Lighting Technology, June 2016 

US Department of Agriculture (webinar), LEDs and Lighting Controls:  Things 
to Watch Out For, July 2016 
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AIA-Kentucky, Time to Relearn Everything About Lighting, September 2016 

World Energy Engineering Congress, Simplicity – The Key to Successful 
Solid-State Lighting and Control Systems, October 2016 

International Facilities Management Association, OLEDs – What You Should 
Know About the Other Solid-State Lighting Technology, October 2016 

National Electrical Contractors Association, How the Second Lighting 
Tsunami Will Change Your Business, October 2016 

International Association of Lighting Management Companies (Fall), LEDs 
and Lighting Controls:  The Second Tsunami Coming to the Industry, October 
2016 

National Facilities Management Technologies (Webinar), How Combining 
LEDs and Lighting Controls Will Change Lighting Forever, October 2016 

Boston Lights, Beyond LEDs  – Prepare for the Second Tsunami in Lighting, 
September 2016 

National Facilities Management Technologies (Fall), November 2016 

ArchEx, LEDs and Lighting Controls:  The Second Tsunami in Lighting, 
November 2016 

LED Specifier Summit, LEDs and Lighting Controls:  Prepare for the Second 
Tsunami in Lighting, November 2016 

NFMT (East) 17, A Simple Guide to Solid-State Lighting Standards, March 2017 

Lightfair-NYC Special Seminar, LEDs and the Economics of People, A Simple 
Guide to Solid-State Lighting Standards, March 2017 

NECA (MN Chapter), What You Don’t Know About LED Lighting, March 2017 

Emerging Technologies Summit, Solid-State Lighting:  Where We Are and 
Where We're Going, April 2017 

Lightfair-17, LED / SSL 101 – And a Whole Lot More (Workshop), May 2017 

Lightfair-17, The Future of Lighting (Seminar), May 2017 

High Performance Buildings, What Goes Wrong with LED Lighting and Why, 
May 2017 

NFPA, Visual Notification Appliances Using LED Technology, June 2017 

PGE-17, The Future of Lighting and Controls, June 2017 

NeoCon-17, The Future of Lighting, June 2017 

WEEC-17, Education and Complexity:  Avoiding a Failing Grade for your Smart 
Buildings, September 2017 

LightShow West-17, Solid‐State Lighting Standards – How Well Do They 
Predict Product Performance, October 2017 

ArchEx-17, How Lighting Will Be Used in the Future, November 2017 

NFMT Orlando-17, The Future of Lighting, November 2017 
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LED Specifier Summit-17, How Lighting Will be Used in the Future, November 
2017 

Better Buildings by Design-18, The Future of Lighting, February 2018 

NAILD-18, The Lighting Industry:  Today’s Landscape and Tomorrow’s War for 
the Ceiling, February 2018 

ElectroExpo-18, The Future of Lighting, March 2018 

NFMT-18, The Role of Lighting in Tomorrow’s Facilities, March 2018 

Hawaii Energy-18, Solid-State Lighting and Lighting Controls Workshop for 
Architects and Design Professionals, (2 days) March 2018 

NeoCon-18, Can LED Standards Predict Product Performance in the Field, June 
2018 

Lightfair-18, Solid-State Lighting 101, May 2018 

Boston Lights-18, The Future of the Lighting Industry, November 2018 

NECA (Chicago Chapter)-19, Tomorrow’s Lighting Industry:  What You Need to 
Know to Thrive, January 2019 

Lightfair-19, LEDs and Lighting Controls 101, May 2019 

 

Note: Presentations in blue given on behalf of the US Department of Energy 
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SUBJECf: Standards for Renaming County Facilities

Dear Chairman Silva:

The Public Works Coninission is a vital ingredient in the process of
naming and renaming County of Maui Parks and Facilities, based
on the standards in Maui County Code, Section 2.98.040.

I am concerned with the process of the section of that ordinance
pertaining to renaming to “conutemorate a person or organization
that has a significant association with the park or facility, has
contributed significantly to programs in the region. . .or has
achieved significant recognition. . .for contributions to the region.

The ordinance also requires”a letter of reconinendation from the director
of the County department in control of the park or facility. . .“

It has become evident that the current procedure and ordinance for
naming or renaming County facilities has resulted in a very obvious
bias in favor of male honorees. The attached list shows 15 C o N
facilities named for men, with just 2 named for women; three more
re-named for males will be added soon, as noted.

This bias is unfair and untrue. It does not represent the many capable
women of Maui whose efforts have met the qualifications of the law.

The Maui Comittee of the Status of Women (CSW) agrees with the ec4e.tj_
to re-evaluate and remedy this gender bias. There are many options
for ensuring fair representation, and I hope you, the Department of
Parks and Recreation and the DPW, CSW and others will comitt to
this needed correction in procedure.

Thank you very much for your serious consideration of this matter.

S4.9rely,

Barbara Long

November 24, 2021

Mike Silva, Oaairperson
Public Works Coninission
County of Maui
200 South High Street
Wailuku, HI 96793 —-——--—-

‘I



County of Maui Parks & Facilities Named or Re-named

for HSignificant? persons

Richard Pablo Caldito Sr. Park - Waihee Ball Park

Alfred “Flako” Boteilbo Sr. Gymnasium- Paia Park

H. A. Baldwin Park - Paia

Tom Morrow Equestrian Center - Haiku

Eddie Tam Memorial Center, Makawao

Harold Rice Park, Kula

Mayor Hannibal Tavares Community Center and Pool, Pukalani

Duke Maliu Regional Park, Molokai

Mitchell Pauole Community Center, Kaunakakai

Gharley Young Park, Kihei

D. T. Fleming Park, West Maui

Ichiro “Iron” Maehara Baseball Stadium, Kahului

Coach Sakamoto Pool, War memorial, Kahului

Cooke Memorial Pool, Molokai

Coach Shiraishi Pool, Iahului

Velma ttWayne Santos Community Canter, Wailuku

Helene Hall, Hana

Additions approved by CRC, 9/2/21: (forwarded to Council)

Glenn H. Otani Baseball field, Kula Park

Glenn H. Otani Scorebox, Maehara Baseball Stadium

Von Tempsky Community Center, Kula CC
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