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Notice  
This report was prepared by Taitem Engineering, PC in the course of performing work contracted for and 

sponsored by the New York State Energy Research and Development Authority (hereafter 

“NYSERDA”). The opinions expressed in this report do not necessarily reflect those of NYSERDA or the 

State of New York, and reference to any specific product, service, process, or method does not constitute 

an implied or expressed recommendation or endorsement of it. Further, NYSERDA, the State of New 

York, and the contractor make no warranties or representations, expressed or implied, as to the fitness for 

particular purpose or merchantability of any product, apparatus, or service, or the usefulness, 

completeness, or accuracy of any processes, methods, or other information contained, described, 

disclosed, or referred to in this report. NYSERDA, the State of New York, and the contractor make no 

representation that the use of any product, apparatus, process, method, or other information will not 

infringe privately owned rights and will assume no liability for any loss, injury, or damage resulting from, 

or occurring in connection with, the use of information contained, described, disclosed, or referred to in 

this report. 

NYSERDA makes every effort to provide accurate information about copyright owners and related 

matters in the reports we publish. Contractors are responsible for determining and satisfying copyright or 

other use restrictions regarding the content of reports that they write, in compliance with NYSERDA’s 

policies and federal law. If you are the copyright owner and believe a NYSERDA report has not properly 

attributed your work to you or has used it without permission, please email print@nyserda.ny.gov 

Information contained in this document, such as web page addresses, are current at the time of 

publication. 
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Executive Summary  
This research focuses on the use of sensor-controlled lighting in multifamily residential common spaces. 

At three apartment complexes in New York State, sensor-controlled lighting was evaluated. All three sites 

featured sensor-controlled outdoor lighting; at one of the three sites, sensor-controlled indoor lighting was 

also evaluated in hallways and staircases. The luminaires all used light emitting diodes (LEDs). The 

luminaires dim to a low set point (understood as the “sleep” set point) when the sensor does not register 

activity for a preset period of time. When the sensor registers occupancy, light output increases to a set 

level (usually 100%). The outdoor luminaires operate only at night, while the indoor luminaires operate in 

this fashion 24 hours a day. Furthermore, lighting measurements at the sites showed suitable light levels 

when luminaires operated at full output, and questionnaires given to occupants demonstrated that they 

like having sensor-controlled lighting.  

Monitoring data of parking lot lights showed considerable energy savings (41-86%) compared to energy 

use when lights are operating at full output without the dimming feature. There were three major 

contributors to these energy savings. Some circuits had lights programmed with particularly aggressive 

(i.e., short) time delays until they dimmed. As expected, a part of these savings was due to sensors 

dimming down the lights when the parking lots were vacant late at night. Unexpectedly, a part of these 

savings was due to energy use that was apparently less than the maximum rated output when occupied. 

Because of inconsistent dimmer and timer settings between lights within monitored circuits, it is difficult 

to draw conclusions about the relative impact of these settings on energy savings for the monitored 

parking lot lighting. 

Hours of use for outdoor lighting were longer in winter than in summer. While subsequent energy  

savings were higher in the winter season in absolute terms (kWh), seasonal changes had little impact 

in relative (%) terms. 

Energy use of sensor-controlled wall packs at one site was evaluated. Because the wall packs are  

mounted above infrequently used spaces, energy savings were considerable (82-83%); if the lights  

had been mounted above frequently used entrances, the percentages for energy savings would likely  

have been lower. At one site, wall packs were mounted adjacent to a busy avenue, which may have 

impacted sensor behavior. 
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At another site, interior staircase lighting was used to systematically study the impact of sensor timer 

settings on energy savings. Staircase lights with longer delay times (15 minutes) resulted in less energy 

savings (23-36%) compared to staircase lights with shorter delay times (5 minutes [43-47% savings] and 

10 minutes [38-41% savings]). 

A lesson learned from this research was the difficulty of characterizing energy use patterns of circuits 

with very low power demand (<100 W), especially with short monitoring intervals (e.g., 1 minute). If 

future research is intending to measure the impact of short delay times (<5 minutes), greater precision of 

short measurement intervals would be needed. Circuit monitoring equipment is available that measures 

current (amps) rather than energy (watt-hour) pulses; such monitoring equipment may have the precision 

necessary to capture small changes with the necessary precision. Alternatively, newer lighting technology 

is now available that allows facility managers (and lighting researchers) to evaluate energy use patterns 

for individual luminaires, rather than aggregating across an entire circuit.
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1 Methodology 
This research focuses on the use of sensor-controlled lighting in low-rise affordable multifamily 

residential common spaces. At three apartment complexes in New York State, sensor-controlled LED 

lighting was evaluated. All three sites featured sensor-controlled outdoor lighting; at one of the three sites, 

sensor-controlled indoor lighting was evaluated in hallways and staircases.  

In 2015-2016, Taitem Engineering contracted the Lighting Research Center (LRC) at Rensselaer 

Polytechnic Institute to complete the tasks described in the Monitoring and Evaluation plans shown in 

Appendix A of this report. LRC site tasks consisted of measuring photometric conditions and 

administering a questionnaire to the residents. LRC also provided the photography shown, and used 

monitoring data from Taitem Engineering to perform energy calculations shown in Section 2.3. 

1.1 Sites 

In 2014, Taitem Engineering kicked off the project with an introduction to the three sites. The developer 

of all three properties was Affordable Housing Concepts of Gardiner, NY. 

1.1.1 Mason’s Ridge II, New Windsor, NY 

The first site to be completed was Mason’s Ridge II in New Windsor, NY. The low-rise, three-story 

apartment building was newly constructed. The lighting that was evaluated consisted of exterior wall-

mounted and pole-mounted lighting (Figure 1). Lighting plans/specifications are located in Appendix B. 

Figure 1. Mason's Ridge II in New Windsor, NY 
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1.1.2 197 Lander Street, Newburgh, NY 

A small remodeled historic apartment building is located 197 Lander Street in Newburgh, NY (Figure 2). 

This site featured wall-mounted LED exterior luminaires as shown in Figure 2. The lighting plan and 

specification for the Lander Street site are in Appendix C. 

Figure 2. 197 Lander Street, Newburgh, NY 

 

 

1.1.3 Lion Heart Residences, Cohoes, NY (3 buildings) 

Lion Heart Residences is a complex with three apartment buildings surrounding a central parking lot 

(Figure 3). In addition to exterior lighting, this site featured interior lighting in staircase landings and 

hallways. It should be noted that the architect’s building numbering conventions were changed by the 

local fire department; Taitem Engineering’s specifications (shown in Appendix D) follow the architect’s 

convention. Occupant questionnaires and the remainder of this report follow the final labeling convention 

established by the fire department. The architect’s label for “Building 1” is now referred to as Building 4. 

The architect’s label for “Building 2” remained Building 2. The architect’s label for “Building 3” is now 

referred to as Building 1. 
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Figure 3. Lion Heart Residences, Cohoes, NY (with updated building labeling) 

Building 1 
Building 2 

Building 4 (Building 3, 
out of 
scope) 
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1.2 Sensor-Controlled LED Lighting 

As shown in Appendices B, C, and D, Taitem Engineering created the lighting plans and specifications 

for the three sites. Table 1 indicates that all three sites featured wall-mounted lighting (“wall packs”). 

Other types of sensor-controlled LED lighting, pole-mounted as well as staircase and hallway lighting, 

were installed at two of the sites. 

Table 1. Types of sensor-controlled lighting equipment demonstrated at the three sites 

    Sites 

    Mason’s Ridge II 
New Windsor 

Lander Street 
Newburgh 

Lion Heart 
Cohoes 

Exterior Wall Packs 
   

Exterior Pole-mounted/parking    

Interior Staircase Lighting      

Interior Hallway Lighting       

 

1.2.1 Wall Pack Lighting 

Taitem Engineering specified the same wall pack (CREE “XSPW”) at all three sites. This luminaire uses 

an infrared sensor to switch between high- and low-output. Program settings can be found in the lighting 

specifications for each site, Appendix B, C, and D. 

Figure 4. Wall pack luminaire type 
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1.2.2 Pole-Mounted Parking Lot Lighting 

Two sites had pole-mounted parking lot lighting: Mason’s Ridge II and Lion Heart Residences. The 

product that was specified for Mason’s Ridge (CREE “XSP1”) was not available at the lighting output 

and distribution necessary to achieve industry recommended lighting practice at Lion Heart Residences. 

LRC identified a product from another manufacturer that had the necessary output and distribution 

(Acuity “DSX1”).1,2 Both luminaire types use an infrared occupancy sensor to switch between high- and 

low-output at night. Program settings for parking lot lights can be found in Appendix B, C, and D. 

 Figure 5. Pole-Mounted Sensor-Controlled Lighting 

1  At pre-determined pole locations 
2  IESNA RP-20 “Lighting for Parking Facilities” (see References) 
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1.2.3 Staircase Lighting 

As shown in Table 1, the Lion Heart Cohoes also demonstrated sensor-controlled interior lighting.  

All three buildings at this site featured the same luminaire in the staircase common areas. The luminaire 

was built by a New York State manufacturer (Lamar Lighting “VOL”). This product uses an ultrasonic 

sensor to dim down the lights when no one is present. To test the impact of delay times on energy 

savings, each building demonstrated a different delay time. Building 4 on the north side of the complex 

was programmed with 5-minute delay, and Buildings 2 and 1 were set for 10-minute and 15-minute 

delays, respectively. In all three buildings, the Lamar “VOL” luminaires were programmed to dim to 20% 

of full output when vacant for the assigned delay time. 

 Figure 6. Staircase Lighting at Lion Heart Cohoes 

1.2.4 Hallway Lighting 

Only Building 4 at the Cohoes site had an elevator, and therefore common hallways. In Buildings 1 and 2, 

apartments had direct access from the stairwell landings. An additional goal of this research was to study 

the impact of fixture-mounted sensors versus remotely-mounted sensors in multifamily hallways. It was 

also intended that the research incorporate the impact of grouped versus independent operation of 

luminaires with integral sensors. LRC identified products that would meet these goals of the project, 

which Taitem Engineering included in their specifications (Appendix D). 
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1.2.4.1 Hallway Lighting with Integral Sensors, Grouped and Individual operation 

A product from CREE ("CS14,” Figure 7) was identified that has a sensor integrated in each luminaire, 

but that could be wirelessly grouped by floor (“Smartcast”). The ground floor of Building 4 was set for 

independent operation, while the third floor was set for grouped operation.  

 

  

Figure 7. Hallway Lighting with Integral Sensors 

1.2.4.2 Hallway Lighting with Remote Sensors, Grouped operation 

A product from Lutron Lighting (“FXSW R14S”) was identified that produced bi-level lighting with 

remote sensors (“LRF2-OHLB-P”). (See Figure 8.) 

Figure 8. Hallway Lighting with Remote Sensors 

Remote sensor 
 

< Luminaire 
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1.3 Photometric Measurements 

The Illuminating Engineering Society of North America (IESNA) establishes recommended field 

measurement procedure for parking lots.3 This document recommends that a grid of measurement points 

(Figure 9) should be laid out at no more than half the height of the mounting pole. At each measurement 

point, LRC recorded illuminance falling on the ground (“horizontal illuminance”), as well as at the eye 

(“vertical illuminance”) in up to 4 directions. The illuminance meter (Gigahertz Optik X91 Photometer) 

was held in position for vertical illuminance measurements using a tripod adjusted to 5 feet in height. 

Due to buildings being occupied during the evaluation, LRC omitted measurement points with vehicles 

obstructing or casting shadows.  

Figure 9. Measurement Grid in Mason's Ridge Parking Lot  

 

 

 

 

 

 

                                                

(Chalk marks indicate measurement grid) 

For other outdoor spaces such as sidewalks or lawn areas, IESNA has not established a recommended 

measurement point for spacing.  Therefore, LRC measured lights landing on relevant surfaces (on the 

ground, on garbage can lids, door handles, etc.) at a regular interval as shown above. 

3 LM-64-01, see references. 
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1.4 Questionnaire 

LRC developed simple questionnaires for both the exterior and interior components demonstrated in this 

research. These were approved by both the project team (Taitem Engineering and NYSERDA) as well as 

Rensselaer Polytechnic Institute’s Institutional Review Board4 for research with human subjects. 

The same questions were asked of both wall pack and parking lot luminaires. The exterior lighting 

questions are shown in Table 2. For the interior lighting demonstrated at the Cohoes site, a separate 

questionnaire was developed (Table 3). All participants answered for staircase lighting; for those in 

Building 4 who also had hallway lighting, the same questions were repeated.  

Table 2. Exterior Lighting Questionnaire 

The (wall-mounted lights/parking lot lights) DIM UP/DOWN automatically. I like this feature. (“Agree/Disagree”) 

Based on my experience in this outdoor space, I think the (wall-mounted lights/parking lot lights) are too DIM. 
(“Always, Often, Sometimes, Never”)  

Based on my experience in this outdoor space, I think the (wall-mounted lights/parking lot lights) are too BRIGHT. 
(“Always, Often, Sometimes, Never”)  

When I walk through this outdoor space, the output adjusts appropriately. (“Agree/Disagree”) 

These fixtures give enough light to find coins or keys I dropped on the ground. (“Agree/Disagree”) 

Overall, compared to other outdoor areas/parking lots, the light in this space is... (“Better/Worse”) 

Table 3. Interior Lighting Questionnaire Questions (Only applicable to Cohoes site) 

This (“stair/landing area” or “hallway”) is… (“Too bright” / “Too dark”) 

When I enter the (“stair/landing” or “hallway”) areas, the light levels increase. In my opinion, I… (“Like that the 
light levels increase” / “Dislike this”) 

Have the lights in the (“stair/landing” or “hallway”) areas ever dimmed down when you were still using the space? 
(“Yes” / “No”) 

Overall, compared to other multifamily (“stair/landings” or “hallways”), the lighting in this area is… (“Better”/ 
“Worse”) 

 

                                                
4 IRB ruled this protocol (#1449) exempt due to anonymous participant status. 
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1.5 Energy Monitoring Equipment 

Taitem used the following data monitoring equipment at each of the sites:  

• Data Loggers: Onset HOBO Model #UX120-017 
• Transducer: Continental Control Systems Wattnode Model #T-WNB-3Y-208 OptP3 
• Current Transformers: Continental Control Systems Model #T-ACT-0750-20 

A current transformer (C/T) was installed on each monitored lighting circuit. The C/T was located on the 

120V circuit wire at the circuit breaker connection. The C/Ts were connected to the input side of the 

Wattnode Transducer; each transducer is capable of monitoring three circuits simultaneously. The 

Wattnode outputs were each connected to one of the Onset HOBO inputs. 

The C/Ts output a small current that is in direct proportion to the current in the monitored lighting circuit. 

The Wattnode transducer reads the C/T current and calculates the power used over time (watt-hours). For 

the specific Wattnode model used, each channel outputs a pulse for every 0.1667 watt-hour recorded on 

that channel. The Onset HOBO data logger was programmed to record the number of pulses for a specific 

time period, that is, every 60 seconds. 

Energy savings were calculated by comparing expected maximum energy (if no sensors/dimming) to 

actual monitored energy. For most circuits, expected maximum energy was calculated by multiplying 

luminaire quantity by maximum rated power for each luminaire, multiplied by the relevant time interval. 

However, for two circuits, luminaire quantities on the circuits were uncertain;5 therefore, maximum 

energy was assumed to be the highest value on the monitoring data. This energy calculation technique 

assumes that all lights were operated at maximum output at least once during the monitoring period. 

Details about energy calculation methodology are shown in section 2.3 of this report. 

 

 

                                                
5  It is unclear how many staircase lights were on the two circuits that were monitored in Building 4. See section 2.3.8.2 

for details. 
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2 Results 
LRC measured photometric conditions at the three sites and administered questionnaires to the residents. 

LRC also used energy monitoring data provided by Taitem Engineering to analyze savings due to sensors 

at these sites. 

2.1 Photometric Measurements 

2.1.1 Mason’s Ridge II Photometric Measurements 

LRC measured the parking lot at Mason’s Ridge II in November of 2015. Measurement points were 

densely spaced at 6 feet x 6 feet apart. Researchers measured when luminaires were operating at full 

output (as opposed to dimmed or “sleep” mode, which is not able to be measured without triggering 

sensors). Average illuminance on the ground was 15.7 lux (excluding shaded/blocked parking spaces and 

malfunctioning luminaire), as shown in Figure 10. Minimum illuminance measured was 3.9 lux, and 

max:min uniformity ratio was: 8:1. This is similar to industry recommendations for a minimum 5 lux,6 

and better than max:min uniformity ratio of 15:1. Average illuminance on the sidewalk,  as shown in 

Figure 11, was 18.2 lux, due to additional contribution from wall pack luminaires. This was slightly 

higher than the parking lot, but questionnaires do not rate this area as too bright (see 2.2.4.1). Vertical 

illuminances were measured in the directions of the sidewalk (east and west). Vertical illuminances on the 

sidewalk are shown in Appendix E and summarized in Figure 12. 

  

                                                
6 Per IESNA RP-20-14. (See References.) 
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Figure 10. Mason's Ridge Parking Lot Horizontal Illuminances (lux) 

 

A B C D E F G H I J K L M N O P Q R S T U V W X Y Z AA AB AC
1 8.3 13.7 11.3 8.3 5.0 3.9 4.3 4.5
2 17.4 14.9 13.1 10.7 9.1 8.7 9.0 7.6
3 29.2 18.2 16.1 11.5 23.6 19.3 16.5 12.5
4 26.8 18.8 16.9 12.4 10.0 9.1 10.0 11.1 12.2 14.5 16.3 20.4 26.0 25.5 23.3 18.9 18.4 14.1
5 20.8 16.5 13.9 10.7 9.8 9.9 10.7 11.2 11.9 15.1 21.3 26.2 22.3 21.8 23.1 26.8 21.8 15.1
6 18.0 15.1 12.2 9.5 10.3 11.0 10.8 11.0 12.3 16.3 19.3 18.9 19.2 20.5 19.3 18.2 19.1 16.9 13.9 11.6 10.6 10.1 9.8 11.5 14.4 17.0 20.3 22.7 21.6
7 17.4 13.1 10.8 10.1 11.8 11.9 16.6 12.5 14.0 15.1 15.1 15.9 17.8 19.5 19.4 18.1 17.2 17.0 16.3 15.0 13.5 13.3 12.9 14.4 14.1 16.0 16.6 18.6 19.4
8 13.9 11.3 10.6 10.9 13.5 13.8 14.5 14.9 16.5 16.7 17.7 19.0 20.1 20.6 20.2 19.2 18.0 17.7 17.9 17.7 17.4 17.8 15.7 15.7 14.2 16.0 17.5 19.1 21.1
9 10.7 9.4 9.9 11.3 12.5 13.0 15.9 15.3 16.5 12.4 14.7 15.2 16.3 16.8 16.3 14.9 14.1 14.3 16.3 18.5
10 11.7 13.2 14.7 12.7 16.0 17.2
11 12.0 14.8 15.8 16.7 20.9 20.1 25.4
12 10.3 12.4 21.9 20.6 19.5 20.4 14.3 19.2 22.5 21.2 17.6 22.5 31.9

Obstructed/excluded

Obstructed/excluded
Obstructed/

excluded

Obstructed/excluded Obstructed/excluded

Excluded because one luminaire 
was malfunctioning during visit

Figure 11. Mason's Ridge Sidewalk Horizontal Illuminances (lux) 

 
A B C D E F G H I J K L M N O P Q R S T U V W X Y Z AA AB AC

10.2 13.1 16.6 11.9 23.2 26.7 22.5 17.4 16.0 14.0 12.3 11.3 12.6 14.2 15.3 18.3 24.3 25.8 22.9 19.2 19.5 18.0 18.1 20.7 23.3 26.6

Figure 12. Mason’s Ridge Average Vertical Illuminances (lux) at Five Feet Above Grade 
 

 

 

Parking Lot Sidewalk
North-facing 9.1
East-facing 12.2 16.2
South-facing 9.0
West-facing 10.1 13.4

2.1.2 Lander Street Photometric Measurements 

Compared to the two other sites, the Lander site was small, with diverse surface types: rear entrance 

sidewalk, garbage cans, and lawn. Figure 13 shows tabular measurement results; Figure 14 and Figure 15 

are annotated photos to illustrate the three areas where measurements were taken. The wall packs provide 

plenty of light on the rear entrance sidewalk, garbage cans, and lawn. However, the door handle may be 

difficult for residents to see at night, due to the overhang above the door that has created a shaded area; no 

residents were available to comment on this concern (see 2.2.4).  
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Figure 13. Landers Illuminance Measurements 

Illuminance 
(lux) Notes
0.57
19.03
18.62
20.20
30.89
28.06
20.14
18.06
19.03
20.94
20.34
23.95
28.10
26.67
25.92
35.06
40.88
41.51
32.65
28.95
37.11
39.08
29.94
29.65
1.93 Vertical: Door Handle
2.48 Vertical: Buzzer

Horizontal  
measurements taken on 

the rear entrance 
sidewalk

Horizontal 
measurements taken on 

lids of trash cans

Horizontal 
measurements at lawn 

area
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Figure 14. Landers Sidewalk Measurement Locations 

 

Figure 15. Landers Lawn Measurements Locations 
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2.1.3 Lion Heart Cohoes 

2.1.3.1 Exterior 

LRC measured exterior lighting in parking lots at Lion Heart Cohoes over several nights in 2016. 

Researchers measured when luminaires were operating at full output (as opposed to dimmed “sleep” 

mode). Measurement points were spaced at 8 feet x 8 feet apart.7  Excluding obstructed/shaded parking 

spaces, average illuminance on the ground in the three lots was 32.4 lux (max: 49.0 lux, min: 12.0).  

This is higher than the parking lot at Mason’s Ridge II, but residents did not consider this to be too bright 

(see questionnaire results, Figure 24). Horizontal illuminance measurements in the parking lots are shown 

in Figure 16, Figure 17, and Figure 18. A summary of parking lot vertical illuminance measurements is 

shown in Figure 20, and detailed measurements are shown in Appendix E.  

LRC measured horizontal illuminance on the sidewalk on 5-feet spacing, in front of the three buildings. 

Average illuminance on the sidewalks was 48.6 lux; this was higher than the parking area due to 

additional contribution from wall pack luminaires (Figure 19). For comparison with vertical illuminances 

in the parking lots, vertical measurements were collected at several of horizontal measurement locations 

along the sidewalk (Figure 20).  

  

                                                
7  Luminaires were mounted at a height of 25 feet, and industry’s recommended practice is for measurement-point 

spacing of no greater than half a pole height (12.5 feet). Since it is generally expected that the recommended practice 
will become stricter in the future, requiring a third of pole height (8.3 feet), LRC measured at an 8-foot spacing. 
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Figure 16. Building 4 Parking Lot - Horizontal Illuminance (Lux) Measurement Results 

  

(Obtructed / Excluded) 39.0 38.8 42.0 42.0 38.3 39.1 39.2 39.8 35.3

36.1 35.0 43.1 36.4 39.3 43.4 39.5

27.3 30.4 33.3 35.8 35.1 34.0 39.0 36.3 39.0 36.2 38.0 43.1 43.2 38.8

26.6 31.0 29.4 29.6 32.5 24.4 35.4 32.8 31.9 32.5 33.5 33.1 34.0 43.6 41.6 42.0 42.9 41.5 42.5 42.4 47.6 45.1 42.7 38.3 34.2 32.5

27.9 29.9 28.4 29.0 32.3 32.2 32.7 31.8 30.9 29.7 30.6 30.9 36.9 41.6 40.4 42.6 41.1 41.3 41.7 41.3 45.0 43.6 40.9 35.3 32.1 30.3

28.0 28.0 25.6 26.7 28.7 28.6 25.9 28.1 30.5 30.6 38.0 37.6 37.9 38.7 39.0 37.4 39.5 40.0 33.9 31.4

26.9 26.1 26.1 (Obtructed / Excluded) 20.8 21.8 22.4 33.6 36.6 34.7

31.8 28.1 25.7 18.0 19.5 19.6 37.7 35.7 26.9

(see "Sidewalk" Measurements)
Building 4
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Figure 17. Building 2 Parking Lot - Horizontal Illuminance (Lux) Measurement Results 

43.0 39.9 39.0 38.2 37.4 39.4 37.5 39.1 39.7 37.3 37.3 32.7 32.7 30.0 31.1 35.5

42.6 44.4 44.2 43.0 41.6 39.7 35.6 34.9 35.1 30.0 39.0 33.3 35.3 29.7 31.8 28.6

40.9 48.1 44.6 41.7 43.9 42.4 37.3 32.6 33.4 31.0 40.7 33.6 35.4 29.1 30.5 23.7

40.0 45.0 44.5 48.4 43.0 42.3 34.3 28.1 32.8 27.0 37.8 29.2 34.1 23.3 28.7 22.0

42.7 43.7 43.0 49.0 42.0 42.2 29.6 23.1 28.2 20.2 32.1 25.2 30.5 25.7 20.7

21.5 19.2 17.2 16.1 24.0 21.5 25.4 21.9 18.9

(Obstructed/excluded) 14.5 14.6 14.1 19.9 19.5 18.5

14.6 (Obstructed/excluded)

16.0

25.9 28.0 34.2 46.3 38.5 39.6 40.0 32.8 18.5 21.7 21.0 19.0 28.8 30.7 14.6 26.6

24.9 24.6 27.5 35.0 33.2 37.8 41.7 40.0 35.0 37.2 27.3 23.4 23.3 27.2 28.0 29.2 30.5 30.3 29.0 28.1

25.6 24.0 23.0 33.6 30.0 36.3 44.1 41.4 38.7 36.0 29.8 26.6 29.0 26.3 27.7 30.6 26.0 27.4 25.4 28.9

17.1 17.7 29.3 30.5 33.9 31.7 25.3 27.0 29.1 28.1 20.9 17.0 25.3 17.8 17.9

(Obstructed/excluded)

Building 2
(see "Sidewalk" Measurements)
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Figure 18. Building 1 Parking Lot - Horizontal Illuminance (Lux) Measurement Results 

37.6 32.4 37.5 37.2 34.0 33.8 31.7

32.5 33.0 35.8 37.5 36.8 36.3 36.1

30.4 30.6 32.0 34.2 35.0 35.0 34.6 35.1 32.5

29.3 31.4 32.2 32.6 33.5 35.0 35.0 35.0 38.4

28.3 29.0 30.0 31.3 36.4 33.8 34.6 35.3 38.6

26.4 26.4 28.2 28.7 29.7 31.3 34.2

25.6 24.0 25.3 24.3 29.9 27.5 26.0

23.7 23.4 24.2 24.6 (Obstructed/excluded)

28.8 35.1 (Obstructed/excluded)

31.5 30.5 32.8 37.4 38.0 42.2 36.6 35.8 34.0 29.0 26.6 19.9 13.3 13.5 12.0

30.7 32.8 33.5 34.1 39.1 40.0 42.0 43.0 43.3 42.0 41.0 38.0 38.0 36.6 35.0 31.8 31.2 27.7 25.3 22.2 21.6 21.5 20.1 17.9 16.9

31.5 33.5 33.6 36.1 39.1 40.7 43.0 43.5 43.0 43.8 41.8 39.1 38.0 37.6 37.0 39.8 32.0 29.7 28.0 25.5 25.5 26.2 23.2 21.7 22.0

28.8 30.2 32.3 35.8 36.2 37.2 38.8 30.5 22.5 23.8 21.0

31.6 (Obstructed/excluded)

32.2 42.2 37.5

(see "Sidewalk" Measurements)

Building 1

Figure 19. Cohoes Average Vertical Illuminances (lux) at 5’ Above Grade 

 

  

Parking Lot Sidewalk Parking Lot Sidewalk Parking Lot Sidewalk
North-facing 21.0 29.0 25.2
East-facing 17.4 26.4 19.9 34.3 22.3 33.6

South-facing 29.2 24.2 21.7
West-facing 26.5 28.3 24.8 6.9 22.6 29.2

Building 1 Building 2 Building 4

\ 
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Building 4 
sidewalk 
measurement 
locations 

Building 2  
Building 1  

Sidewalk Measurements - Building 4
0' 5' 10' 15' 20' 25' 30' 35' 40' 45' 50' 55'

Horizontal (lux) 40.5 36.6 32.2 31.3 30.4 33.1 32.4 37.1 39.9 44.2 48.2 38.7
Vertical, Facing East > 15.9 26.3 32.9 42.1 37.4 29.2

Vertical, Facing West < 15.5 31.2 33.3 32.8 25.7 23.0

Sidewalk Measurements - Building 2
0' 5' 10' 15' 20' 25' 30' 35' 40' 45' 50' 55' 60'

Horizontal (lux) 20.7 18.6 21.3 20 22.9 20.5 26 32.3 47.6 69.2 75.6 70.2 82.5
Vertical, Facing East > 4.5 6.7 17.9 30.7 48 110.5 21.9

Vertical, Facing West < 3.5 5.4 9.3 4.7 3.8 13.3 8.5

Sidewalk Measurements - Building 1
0' 5' 10' 15' 20' 25' 30' 35' 40' 45' 50' 55' 60'

Horizontal (lux) 62.8 71.8 78.6 79.3 82.4 74.4 64.1 55.9 44.3 48.8 49 45.2 41.2
Vertical, Facing East > 12.4 24.5 35.2 33 30.6 14.9

Vertical, Facing West < 24 42.9 43.9 38.4 30.6 17.5

Figure 20. Sidewalk Illuminance (Lux) Measurement Results 

65' 70' 75' 80' 85' 90' 95' 100' 105' 110' 115'
Horizontal (lux) 30.6 38.5 39.9 50.6 68.3 80.2 77.7 65.5 49.3 57.8 53

Vertical, Facing East > 14.6 28.3 45.3 38.2 25.4 14.6
Vertical, Facing West < 24 24.9 22.4 27.9 23.4 20
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2.1.3.2 Cohoes Interior Measurements 

LRC also measured illuminance in a typical staircase at Cohoes, with luminaires at full output (as 

opposed to dimmed or “sleep” mode). As shown in Figure 21, light levels from the Lamar luminaires 

comfortably met requirements for minimum safe egress (10.76 lux).8 Comments from installers are 

shown in 2.2.5.3, and from residents in Appendix F 2.4.1. 

Figure 21. Measurements on Stair Treads 

 

 

                                                

Stair 

Stair 

Stair 14 

8  National Fire Protection Association (NFPA) 101 Life Safety Code. See References. 
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In Building 4 hallways, one luminaire type (CREE) provided more light than the other (Lutron). 

However, both lighting systems did a good job of providing smooth, diffuse illumination; the ratio of 

light falling directly below luminaires versus between luminaires was 2:1. (See Figure 22.) Because of 

this level of uniformity, occupants did not express concerns about dark spots (see 2.2 Questionnaire 

Results); one occupant commented that it seemed too bright directly under the CREE luminaires 

(Appendix F, 2.4.1). Both systems comfortably met minimum illumination levels (10.76 lux). 

Figure 22. Hallway Measurements (Building 4 only) 

 

  

42’ 

40’ 

0’ 
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2.2 Questionnaire Results 

2.2.1 Exterior 

LRC collected extensive questionnaire data for wall packs and parking lot lighting at Mason’s Ridge II 

and Lion Heart Cohoes sites. These are large sites with a dozen or more residents. 

The Lander Street site, however, only has a few residents. When LRC evaluated the site, there were no 

English-speaking residents available to answer the questionnaire. One resident spoke English and 

although she did not have time to answer the questionnaire, she mentioned (while rushing to work) that 

she had not noticed the wall packs dimming. Following up on her comment, LRC approached passing 

neighbors, who also had not observed the lights dimming. LRC researchers sat in a car to observe the 

lights from far away for an extended period of time (20+ minutes) at night, but did not observe any of the 

lights lessen in intensity. After leaving the site, LRC attempted to follow up with security personnel to 

access camera recordings, but those personnel were not able to determine the logistics of providing LRC 

access. LRC reviewed Taitem’s monitoring data for the Lander site (section 2.3), but those were 

inconclusive as to the condition of the lighting as well. Because it appears that the sensors do not dim the 

wall packs at Lander Street, no questionnaires were collected at that site. Taitem contacted the building 

representative, and the fixture settings were examined and reset for the specified dimming operation. It 

was confirmed that the fixtures and lighting are operating properly. 

2.2.1.1 Mason’s Ridge Exterior Questionnaires 

LRC administered the questionnaire to 11 residents at Mason’s Ridge. As shown in Figure 23 and the 

comments in Appendix F, residents clearly like their outdoor lighting. More residents agreed with 

positive statements about the parking lot lighting than the wall packs lighting the sidewalk. There were no 

complaints about lights shining into bedrooms (Appendix F). Even the person who indicated that the 

parking lot lights are “sometimes” too bright elaborated, “but it’s a good thing!” Most of the residents 

reported that their outdoor lighting was “better” or “much better” than other outdoor areas.  

Resident comments (Appendix F) indicate they perceive they are getting more of something desirable 

when present, as opposed to feeling as if they are having something taken away when they leave.  

("I love that they get brighter when I get closer. I get scared at night; these make me feel better. I think 

they should do these everywhere.") 
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Figure 23. Mason's Ridge Questionnaire Results 
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2.2.1.2 Lion Heart Cohoes Exterior Questionnaires 

LRC administered the questionnaire to 24 occupants at Lion Heart Cohoes. Overall residents had positive 

feedback about the sensor function, the amount of light provided (Figure 24). One resident said, “I love 

how the sensors turn the light up” (Appendix F). Overall occupant feedback was similar to Mason’s 

Ridge II.  

Some occupants at the Cohoes site pointed out that the sensors controlling the wall packs do not sense 

them when they walk by; LRC confirmed that one must stand close to the wall packs to get them to turn 

up to full output. As shown in Appendix F, some residents were concerned about light from wall packs 

entering their windows at night. (“I don't like light [shining] in my room. They shine in my window. I 

don't like that.” "If I was living in the front apartment [just the pole lights] would be perfect: not shining 

through blinds, not glaring in the house all the time.") 

 

 

Figure 24. Cohoes Exterior Lighting Questionnaire Results 
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Almost three-quarters of the residents at the Cohoes site reported  their outdoor lighting was “better” or 

“much better” than other outdoor areas (Figure 25). 

Figure 25. Cohoes Exterior Lighting Overall Comparison  
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2.2.2 Lion Heart Cohoes Interior Questionnaires 

2.2.2.1 Stair/Landing Area (All Three Buildings) 

The results (Figure 26) indicate that occupants were satisfied with the amount of light provided by the 

staircase luminaires. In Buildings 1 and 2 most residents indicated that they “like” or “somewhat like” the 

sensor control; in Building 4 residents were more neutral, negative or hadn’t noticed the sensors in the 

stairs; this could be due to the fact that Building 4 has an elevator, so residents can avoid the staircases. 

Overall, most residents in all three buildings thought the lighting in the staircase/landing area was “better” 

than other multifamily residences. 

Figure 26. Stair/landing Questionnaire Results 
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2.2.2.2 Hallways (Only Building 4, Floor 1, 2, and 3) 

A few (seven) residents were available to answer questionnaires in Building 4 hallways after some 

adjustment to the controls. The results shown (Figure 27) indicate that occupants were satisfied with  

the amount of light provided by the hallway luminaires. On all three floors, residents indicated they  

“like” or “somewhat like” the sensor control. On the third floor (with grouped operation) both the 

respondents indicated the lights dimmed down while in the space. One of the two respondents from  

the third floor indicated they “somewhat dislike” the sensors. Results were mixed on the “overall” 

hallway lighting question.  

Figure 27. Building 4 Hallway Questionnaire Results 
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2.2.2.3 Lion Heart Cohoes – Installer Comments 

Installers at the Cohoes site shared comments about ease of installation and programming of the sensor-

controlled lighting.  

Exterior Lighting Installer Comments 

Installers found that the Acuity parking lot lights were particularly difficult to program, since they require 

a lift truck and multiple button presses to adjust. 

They pointed out that at the driveway, the lights don’t come up to full brightness quick enough when 

driving at a higher rate of speed compared to the typical parking lot driving speed. A respondent stated,  

“I was under the impression that they should come up in advance.” LRC confirmed that these lights 

sometimes don’t turn up until after the vehicle has passed a pole. Using a motorized lift, the developer 

confirmed that the settings on the driveway lights are in fact programmed to come up to full brightness 

without delay when they sense occupancy. Therefore, this problem is partly due to narrower sensor 

coverage than light coverage and partly due to higher vehicle speeds. 

Interior Lighting Installer Comments 

Installers preferred programming of one luminaire type (Lamar) over the others (CREE “CS14” and 

Lutron “FXSW”) because it uses dip switches, which provides physical, visual proof that the intended 

settings have been achieved. “There’s nothing on the fixture (CREE or Lutron) that confirms that you’ve 

done the right thing,” reported an installer. 

The project manager liked how the Lamar staircase light (with ultrasonic sensor) senses a person in 

advance of arrival. “It’s really magical,” was his comment in the interview. The developer also liked how 

quickly the Lamar product shipped. 

The installers had to devise their own mounting in a few cases. For the Lutron fixture in the hallways, the 

remote sensor did not come with a corner mount, so the contractor had to cut a block of wood to hold the 

sensor at an angle (see Figure 8). For the CREE fixture, the product did not come with a way to mount to 

a junction box behind a gypsum board ceiling; the contractor had to devise his own mounting system. 
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2.3 Energy Monitoring Results 

Taitem Engineering provided LRC with raw monitoring data sets for Mason’s Ridge, New Windsor; 

Lander Street, Newburgh; and Lion Heart, Cohoes sites. These included a three-week sample of summer, 

winter, and the intervening shoulder season. The monitoring data consisted of time-stamped counts of 

“pulses.” Taitem advised LRC to translate the pulses to watt-hours by multiplying pulse counts by 0.1667 

watt-hours. For 208V circuits, pulse counts were multiplied by both 0.1667 and by two.  

For outdoor luminaires that turn off during the day, LRC evaluated the data to determine dusk/dawn 

times. These nightly hours of use were multiplied by the manufacturer’s rated power for each luminaire, 

multiplied by the number of luminaires on the circuit. The resulting maximum rated energy use for each 

circuit was compared to actual monitored energy use for each circuit, resulting in percent energy savings 

by season. 

Indoor luminaires operated 24-hours a day and had a slightly different energy savings calculation 

technique. Because of uncertainty about quantity of luminaires on some of the circuits, LRC compared 

actual energy use to the maximum demand measured by the monitoring equipment, multiplied by the 

monitoring duration.  

2.3.1 Mason’s Ridge II Energy Monitoring Results 

The circuits that Taitem monitored are shown in Figure 28. 

Figure 28. Mason's Ridge Lighting Circuits 

The luminaires shown in red are ones that were programmed to be controlled by sensors, thus they  

were included in the energy calculations. (The grey-colored lights on Figure 28 were programmed to 

remain at full output from dusk to dawn, so were excluded from the energy analysis.) Three circuits of 
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sensor-controlled lighting were evaluated at this site: the upper parking lot lights, the lower parking lot 

lights, and the wall packs mounted on the north and south sides of the building.  

2.3.1.1 Mason’s Ridge Parking Lot Energy Monitoring Results 

Figure 29 shows an example of monitoring data for one circuit (lower parking lot) for one seasonal 

sample (winter). The green line indicates energy use for every five-minute monitoring period. The orange 

line indicates expected maximum energy.9 The area under the orange line indicates energy saved due to 

sensor controls.  

Figure 29. Typical Energy Use Graph for One Parking Lot Circuit 

 

                                                

Figure 29 and the other energy use graphs (Appendix F) show that the sensors saved considerable energy 

every night. As expected, the parking lot lights were more frequently at full output in the early part of the 

evening, then settle down to lower output late at night. This graph also implies that when residents use the 

lot late at night, some of the lights are not triggered to full output.  

There were a few odd results with the Mason’s Ridge parking lot monitoring data. For example, Figure 30 

shows occasional higher energy use than expected in the lower lot. There are a few possible explanations. 

It is possible that the luminaires have higher power demand than rated. Alternatively, it is possible that 

voltage fluctuations on the circuit resulted in temporarily higher current, thus higher pulse counts. 

Another explanation could be that other electrical loads could be incorrectly installed on this circuit. The 

most likely explanation seems to be that the monitoring equipment only counts integer pulse quantities, so 

may round up or down slightly. Therefore, the parking lot energy calculations assume the orange line as a 

comparison point for the nightly energy use. 

9  Three parking luminaires in the lower lot and five in the upper lot x 52 watts at full output per luminaire x five-
minutes monitoring interval = 13 watt-hours expected maximum in the lower lot, or 21.667 watt-hours in the upper 
lot. 
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Figure 30. Occasional Higher Energy Use than Expected 

There were other examples of unusual energy monitoring results. In the Mason’s Ridge upper parking lot, 

energy use appears to increase towards the end of the first week of collection, then stays higher for the 

remaining nights. This monitoring took place shortly after LRC performed the site evaluation, during 

which one light on this circuit did not turn on. LRC assumes the malfunctioning light was repaired during 

the day on December 17, 2015. Because the light also appears to have stayed on the next day, December 

18, during the day, LRC excluded the first week of data at this location. Energy savings estimates for the 

Mason’s Ridge upper parking lot are therefore based on two weeks of data rather than three. 

Another unexpected result was that the upper parking lot lights appear to dim down to a higher energy use 

level than intended; programming instructions indicated that upper circuits should dim to 27% output 

when vacant, but Figure 31 shows minimum dim state of around 43% in the upper lot. The control on 

each light is capable of being set to dim to the following steps: OFF, 15%, 19%, 23%, 27%, 31%, and 

41%. Therefore, it seems likely that the upper parking lot lights are actually programmed for the 41% 

setting. During times of prolonged inactivity, dim settings have an impact on energy savings. 
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Figure 31. Malfunctioning Light Repaired, Higher Minimum Dim State than Expected 

Conversely, the lower parking lot at Mason’s Ridge seems to dim to a much lower level than the directed 

instructions (19%). Figure 32 shows that the lower parking lot lights dim below 5% output when vacant. 

This is especially unexpected because the minimum that the system is capable of should be 15%. It is 

possible that two of the three lights on this circuit were inadvertently programmed to turn off entirely 

when vacant, with the remaining one programmed to turn down to 15%. Low-level dim state has a large 

impact on energy savings results. 

Figure 32. Lower Parking Lot Lights, Low Minimum Dim State Than Expected 

There was one other unexpected result from the monitoring data in the Mason’s Ridge parking lots. 

Figure 33 shows one instance where a light seems to have stayed on during the day; because this was not 

typical of the rest of the monitoring, LRC removed these daytime data from the energy calculations. 
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Figure 33. Daytime Use on 3/29/16 Removed from Energy Calculations 

As expected, nightly hours of use were longer in winter than in summer for both upper and lower parking 

lots (Figure 34). 

Figure 34. Average Nightly Hours Use by Season, Mason’s Ridge Parking Lot Lights  

Overall, use of sensors/dimming saved substantial energy in the Mason’s Ridge parking lots. Energy 

savings in the upper lot ranged 41-44% depending on season, whereas savings ranged 86-88% in the 

lower lot. There are several possible contributors to the differential energy savings between these two 

lots. More residences are accessed from the upper lot than the lower one, so there may be more people 

visiting the upper lot at night, resulting in more time at full output. In addition, the directed instructions 

were for longer delay times (four minutes) in the upper lot than the lower lot (two minutes), which would 

also result in more time at full output. Lastly, and perhaps most importantly, the upper lot circuit appears 

to be operating at a higher dim state (around 40%) than the lower lot (around 5%).  
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Figure 35. Seasonal Energy Savings Estimates, Masons Ridge Parking Lot Lights 

 

Figure 35 also shows that although seasonal changes do result in changes to energy use (shown in  

orange bars), percent of energy savings relative to maximum rated output (blue bars) did not change 

to a great extent.  

2.3.1.2 Mason’s Ridge Wall Pack Energy Monitoring Results 

Figure 36 shows an example of monitoring data for the wall pack circuit for one seasonal sample (winter). 

The blue line indicates energy use for every five-minute monitoring period. The orange line indicates 

expected maximum energy.10  

                                                
10  [(Two wall packs on the circuit x 42 watts at full output per luminaire) + (one wall pack at 30 watts)] x five-minutes 

monitoring interval = 9.5 watt-hours. 
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Figure 36. Typical Energy Use Graph for Wall Pack Circuit  

 

This figure shows two noteworthy results. These wall packs have a two-step dimming program, by which 

they dim to a low level after being vacant for a few minutes;11 then after 30 minutes, the wall packs turn 

off entirely. LRC observed this function at the site visit in November 2015. 

The other noteworthy result shown in Figure 36 is the fact that maximum energy is less than expected. 

There are two wall packs on the south side, and one wall pack on the north side. These data indicate that 

at no time during the three monitoring periods did an occupant walk around the entire building, to cause 

all three wall packs to come to full output. 

 

                                                
11  North wall pack, 23%, South wall packs 27%.  
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As expected, nightly hours of use were longer for wall packs in winter than in summer (Figure 37). 

Figure 37. Average Nightly Hours Use by Season, Mason’s Ridge Wall Packs  

 

Figure 38 shows that the sensors and dimming saved considerable energy on the Mason’s Ridge 

wall pack circuit. Even though the nightly hours of use were longer in the winter than in the  

summer, the percent energy savings in relative terms (percentage) did not change significantly over  

each season (80-81%).  

Figure 38. Seasonal Energy Savings Estimates, Masons Ridge Wall Packs 
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2.3.2 Landers Energy Monitoring Results 

At the Landers site, Taitem Engineering installed separate monitoring equipment for each of the three 

wall packs; the three luminaires are shown in Figure 39.  

Figure 39. Landers Monitoring Plan 

While LRC site observations did not reveal dimming activity, the monitoring data do suggest these lights 

may have dimmed late at night. The challenge with the data set is that the loads are very small (<50W) 

and the monitoring interval was especially short (30 seconds). As shown in Figure 40, monitoring data 

appear to be alternating between integer pulses.  
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Figure 40. Landers Monitoring Data for One Night in Winter 

Looking at the spring data, the northeast and northwest wall packs alternate for some reason between 2 

and 4 pulses, while the east wall pack oscillates between 1 and 2 pulses. It is not clear why the monitoring 

equipment would record pulse counts in greater increments than one pulse, and why winter (and summer) 

data sets for both north-facing wall packs have a different pattern from spring. 
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Figure 41. Landers Monitoring Data for One Night in Spring  

(Sampled time ranges from Figure 42 shown in blue windows) 

Despite this curious inconsistency about how differently the monitoring equipment records the loads of 

the three circuits between seasons, Figures 40 and 41 do imply that the lights are operating at a lower 

output late at night.  

To investigate whether the lights are in fact dimming in response to vacancy, LRC sampled a one-hour 

period early in the evening (9:00 p.m. to 10:00 p.m.) and just before morning (4:00 a.m. to 5:00 a.m.) for 

all three seasons (see blue windows in Figure 41 above). As shown in Figure 42, the spring data seem to 

support the conclusion that the lights are operating at the programmed high output early in the evening 

and occasionally dim down or off late at night. The winter and summer data however are less conclusive. 

 

  

Fig. 42 Fig. 42 
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Figure 42. Indirect Evidence that Landers Wall Packs May Be Dimming 

For the east-facing wall pack for all three seasons, the cumulative energy (32.5 watt-hours) early in the 

evening appears slightly higher than expected (30.2 watt-hours); it was intended that this luminaire should 

operate at 72% of full output when occupied. 

For the northeast and northwest wall packs, the sample of spring data indicates the lights are operating at 

the full, expected output early in the evening. Late in the evening, cumulative energy use indicates all 

three lights spent some time dimmed in response to vacancy. The dashed bar indicates what the energy 

use would have been if the light operated for the full hour at the intended “low” output. While the spring 

data appear to match expectations for lights at full output and for intermittent dimming in response to 

vacancy, the winter and summer data on the north side of the building are less certain. 

For northeast and northwest wall packs—because the winter and summer pulse counts are half that of 

spring—the maximum cumulative energy use in winter and summer are also about half compared to 

spring. Figure 43 shows the data from the northeast wall pack as an example. Assuming the lights were 

not reprogrammed multiple times during the monitoring period, it appears there may be a problem with 

the monitoring data for the northeast and northwest wall packs in winter and summer. 
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Figure 43. Lower Maximum Energy Use in Summer and Winter Does Not Seem Likely 
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While the pulse magnitudes seem inconsistent between seasons, the three wall packs do show virtually the 

same on/off times and subsequent nightly hours of use (Figure 44).  

Figure 44. Average Nightly Hours of Use by Season, Landers Wall Packs 

As discussed above, cumulative data for winter and summer seem problematic in winter and summer. 

Figure 45 shows that the “Energy Use During Monitoring Periods” for winter and summer seasons seem 

artificially low for the north-facing wall packs, even though the maximum pulse counts in Figure 43 are 

lower than in spring. As a result of unexpectedly low cumulative totals, energy savings estimates are 

artificially high for the northwest and northeast wall packs in both winter and summer. 
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Figure 45. Seasonal Energy Use and Savings Estimates, Landers Wall Packs 

While the data seem to indicate that the Landers wall packs are dimming in response to vacancy late at 

night, LRC hesitates to confirm the Landers wall pack energy results without further confirmation that the 

monitoring equipment is working properly, since re-monitoring with a longer measurement interval 

would enable researchers to differentiate actual off times from fractional pulses at low output.  

Note, too, that the Landers site is located adjacent to a fast-moving road, which may prevent the lights 

from dimming more frequently as vehicles on Gidney Avenue activate the lighting (Figure 46). 

Figure 46. Traffic from Gidney Avenue May Impact Sensors (Shown in Red) 
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2.3.3 Lionheart Cohoes Energy Monitoring Results 

2.3.3.1 Outdoor Lighting Results  

Parking Lot Lighting 

The parking lot circuits that Taitem Engineering monitored at the Cohoes site are shown in Figure 47. 

Figure 47. Parking Lot Luminaires, Circuit Groups 

  

Taitem Engineering successfully monitored five of the six parking lot circuits at the Cohoes site. Their 

monitoring data showed the sensors/dimming saved considerable energy used by the parking lot lights at 

this site. Not all of the savings came from dimming the lights when vacant; part of the energy savings 

came from lower than maximum rated output when occupied.  
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For example, in Figure 48, the lights at the driveway operated at 90% of expected output when 

occupied.12 However, the instructions were that the lights should step up to 100% output when  

occupied. As shown in Figure 48, this circuit dimmed to 33% of expected when vacant. This seems 

reasonable when considering that control voltage results in unknown light output and energy use.13  

The instructions were to program one of the lights on the driveway circuit to dim down to 4V and  

six lights to 2V. Assuming this corresponds to approximately 40% output and assuming 2V/10V 

corresponds to approximately 20% output, that would mean  the minimum on the circuit should be 

approximately 23%; this is reasonably close to the 33% shown in the monitoring data (Figure 48).  

It appears therefore that the driveway lights are programmed reasonably close to what the researchers  

had intended. If the lights operated at 100% of maximum rated output when occupied, less energy  

savings would have been realized. 

Figure 48. Driveway Monitoring, Summer Monitoring 

 

  

                                                
12  (Seven luminaires) x (105 W each) x (one-minute monitoring interval) = 12.25 watt-hours. 
13  Maximum control voltage is 10 V, which can be stepped down in 1 V increments to achieve dimming and energy 

savings. For simplicity, LRC has assumed that a reduction in control voltage resulted in an equivalent reduction of 
both light output and power demand. Laboratory testing with the luminaires and internal drivers would be necessary 
to confirm the exact relationship between control voltage and both light output and power. 
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The parking lights surrounding the central clubhouse operated at only 80% of the expected output when 

fully occupied, and dimmed down to approximately 10% when fully vacant (Figure 49).14 It was intended 

that five of the lights on this circuit would dim to 1 V (presumably 10%), one at 3 V (presumably 30%), 

and another to 2 V (presumably 20%). Since that would result in a weighted average of 13%, the 10% 

shown here is reasonably close to expectations. It appears therefore that the lights on the clubhouse circuit 

are programmed to dim as intended, but the maximum light output may be lower than intended; therefore, 

part of the energy savings is due not to dimming lights when vacant but rather to program settings at 

maximum output.  

Figure 49. Clubhouse Lot, Summer Monitoring 

 

  

                                                
14  [(Five luminaires) x (105W each) + (two luminaires) x (138W)] x one-minute interval = 13.35 watt-hours. 
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The west hillside parking lot circuit appears to be operating at much lower light output than intended 

(Figure 50). While the dimmed output appears to be exactly as expected, the maximum output appears  

to be only about 30% of expected.15  Because the residents do not often use this side lot, there are  

no questionnaire results nor photometric measurements to confirm or refute this conclusion. The 

combination of low-occupancy patterns and low-maximum light output resulted in greater energy  

savings in this lot than the other Cohoes parking lot circuits. 

Figure 50. West Hillside Lot, Summer Monitoring 

 

  

                                                
15  One luminaire at 105 W and 5 luminaires at 138 W x 1-minute monitoring interval = 13.25 watt-hours. 
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The parking lots in front of the Cohoes apartment buildings show frequent usage patterns early in the 

evening, but still considerable energy savings due to sensors/dimming late at night. In the Building 4 

parking lot (Figure 51), the minimum output (32%) is reasonably similar to what was intended (3 V for 

four lights, 1 V for the sport court light). However, the maximum light output was only 74% of the rated 

maximum;16 it is possible that the maximum light setting on one or more of the lights is set lower than 

full output. The lower-than-expected maximum output contributed to energy savings.  

Figure 51. Building 4 Parking Lot, Summer Monitoring 

Taitem Engineering attempted to monitor the parking lights at Building 2; however, there was apparently 

a problem with the equipment monitoring that circuit; although LRC confirmed those lights were on at 

night, the monitoring data indicated “0” output at all times. Therefore, no data for Building 2 parking lot 

are available for analysis. 

  

                                                
16  (Four luminaires) x (105W) + (one luminaire) x (138W) x five-minute interval = 46.5 watt-hours. 
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The Building 1 parking lot showed the same pattern as the other buildings: high output early in the 

evening, then low use overnight, returning to higher output in the morning. As shown in Figure 52, the 

parking lights dimmed to about 19% of expected—reasonably similar to what would be expected from 

following instructed directions (one luminaire at 1 V, one at 2 V, and three at 3 V, expected average of 

~24%).17 Lower than expected maximum output contributed to energy savings. 

 Figure 52. Building 1 Lot, Summer Monitoring 

 

Overall, Figure 53 shows that nightly hours of use in the Cohoes parking lots were longer for winter (~16 

hours) than in summer (~11 hours). 

Figure 53. Average Nightly Hours Use by Season, Cohoes Parking Lots 

                                                
17  Five luminaires at 105W x 5-minute interval = 8.75 watt-hours. 
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Figure 54 shows that the sensors and dimming saved considerable energy on the Cohoes parking lot 

circuits. Even though the nightly hours of use were longer in the winter than in the summer, the relative 

(%) energy savings overall did not change significantly over each season. The circuit with the greatest 

savings (West Hillside Lot: 82-83%) was partly due to low occupancy patterns, and partly due to  

apparent reduced maximum output settings. For parking lots in front of the apartment buildings, 

sensors/dimming saved 46-53% compared to maximum rated output. The clubhouse circuit showed good 

savings (75-76%). The driveway circuit had similar energy savings (52-53%) as the apartment buildings.  

Figure 54. Seasonal Energy Use and Savings Estimates, Cohoes Parking Lots 
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Wall Packs 

Taitem Engineering attempted to monitor the Cohoes wall packs shown in Figure 55. 

Figure 55. Wall Pack Locations 

However, the results of the monitoring showed circuits that were on during the day and off at night 

(Figure 56). Data from all three buildings and all three seasons showed only daytime use. Taitem 

Engineering confirmed that the time stamps on the data are correct. During site visits, LRC confirmed that 

the wall packs are in fact on at night and off during the day. Therefore, LRC and Taitem Engineering 

conclude that the circuits are erroneously labeled in the electrical panels as “wall packs” and are probably 

other electrical loads that are only operated during the day. Apparently, no monitoring of actual wall 

packs was completed for this site. 

Figure 56. Circuits Labeled as "Wall Packs," Seven-day Sample, Daytime-only Use 
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Also, difficult to explain is the fact that the “wall pack” circuits were not continuously on, but rather, 

alternated between on and off at a regular interval (Figure 57). It is possible that whatever loads were 

measured were too small and/or time interval too short (one minute) for the monitoring equipment to 

collect an entire “pulse” per monitoring interval. Especially strange is that the circuit for Building 4  

“wall packs” oscillates by two-pulse increments, rather than one-pulse increments.  

Figure 57. Circuits Labeled as "Wall Packs," Monitoring Sample from Noon to 1:00 p.m. 

For this report, Cohoes “wall packs” have been eliminated from analysis. 

 

  



53 
 

2.3.3.2 Indoor Lighting Results  

Examples of the indoor, sensor-controlled lighting types and locations are shown in Figure 58.  

Figure 58. Typical Indoor Lighting Plans 

 

Staircase Lighting  

Taitem Engineering performed energy monitoring for the two staircase circuits in Building 4. The circuit 

referred to as the “east” staircase has higher (50%) maximum energy use than the circuit referred to as 

“west” staircase circuit. This would make sense if the east circuit included some, but not all of the lights 

in the elevator lobbies; the elevator lobbies have more lights than either the east or the west staircases, 

thus two and a half times the expected energy use. It is unclear how many staircase lights are on the two 

staircase circuits that were monitored in Building 4. Therefore, for the following interior energy 

calculations, LRC used maximum pulse count on the monitoring circuit, rather than multiplying 

maximum rated power of each luminaire by the (uncertain) quantity of luminaires.  

Despite the fact that it is unclear which and how many staircase luminaires were monitored, the data show 

that the sensors succeeded in dimming down the staircase lights, thus contributing to energy savings. 
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Figure 59 shows an example for both staircase lighting circuits in Building 4. Figure 60 shows that the 

staircase lights dim to low levels when vacant, especially at night. 

Figure 59. Monitoring Example of Two Staircase Circuits in Building 4 

 

Figure 60. Detail Showing Typical Nightly Usage Patterns in Building 4 
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As shown in Figure 58, Buildings 1 and 2 have staircases on the east and west sides of the buildings; the 

east and west circuits were monitored separately. In the case of Buildings 1 and 2, the measured 

maximum energy closely matches what would be expected. For both buildings, the maximum output in 

the east staircases was 99% of expected, and the west staircases was 93%. However, to enable 

comparison with Building 4 staircase monitoring, the energy savings calculations for Buildings 1 and 2 

use the same calculation methodology as Building 4: maximum measured pulse, rather than maximum 

rated output and luminaire quantity. 

As shown in Figure 61 and Appendix F, staircase lighting in Buildings 1 and 2 also operated at reduced 

output at night. However, Building 1 stair lights seem to spend longer time durations at full output 

compared to those in Building 2. This is exactly as expected because Building 1 lights were deliberately 

set to a longer delay time (15 minutes) than Building 2 (10 minutes) or Building 4 (5 minutes). 

Figure 61. Detail Showing Typical Nightly Usage Patterns in Buildings 1 and 2 
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Overall, Building 1 staircase lights had less energy savings than the two other buildings at the Cohoes site 

(Figure 62). This supports the research hypothesis that longer delay times lead to lower energy savings.  

Figure 62. Energy Savings in Staircases 
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Building 4 Hallway Lighting 

Monitoring of the first floor hallway lights showed a clear day/night occupancy cycle. However, the 

hallways on the second and third floors do not show a clear pattern of dimming when vacant. It is 

possible that the hallway lights on the second and third floors do not in fact dim in response to vacancy. 

Before this monitoring started, LRC noted that the second and third floor lights were not dimming as 

expected. The property management team sent personnel to recommission those lights. However, these 

data still do not support the assumption that these second and third floor hallway lights are dimming. 

Alternatively, there may have been a problem with the monitoring data. 

Figure 63. Building 4 Hallway Lights Monitoring Comparison 
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It is also strange that the first and third floor hallways do not have the same maximum energy use,  

despite having the same luminaire types and quantities, and the same monitoring frequency (one minute). 

Figure 64 shows that both the maximum and minimum energy use are different for the first and third  

floor hallways. 

Figure 64. Comparing Maximum and Minimum Energy Use by Floor for Same Luminaire Type 
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It is also strange that programming for these lights was intended to operate at 80% output when occupied, 

and 20% when vacant. Figure 65 shows that the lights in the first floor hallway appear to be operating at 

about 87% of expected output when occupied, and about 65% output when vacant. However, these do not 

correspond to the available settings from this manufacturer, making the cause for the data is unclear  

Figure 65. Maximum and Minimum Levels Inconsistent with Expectations 

 

As a result of these curious inconsistencies, LRC did not attempt to draw conclusions about energy 

savings between types of hallway lights or attempt to compare the lights to the other sensor-controlled 

lighting on the site.  
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2.3.4 Energy Discussion 

The results of the energy monitoring at the three sites show that program settings for bi-level,  

sensor-controlled lighting has a significant impact on energy savings. The systems demonstrated on  

this project have the ability to adjust both the maximum output (when occupied) and minimum dim  

level (when vacant), as well as time delay. Many of the parking lot lights at the Cohoes site appear to  

be operating at less than 100% output when occupied; energy savings percentages would have been  

lower if the circuits had operated at 100% of expected output when occupied.  

As expected, the parking lot lights dimmed late at night when fewer residents use the space;  

late-night dimming was another contributor to energy savings. Wall packs at the Mason’s Ridge site 

saved considerable energy (80-81%) due to the fact that they illuminate spaces that are infrequently 

visited by pedestrians (on the far side of the building); if the wall packs had been positioned on the  

front of the building where the entrances are located, savings percentages would likely have been  

lower. It is unfortunate that wall pack data from the Cohoes site were not available to quantify this 

comparison. Spring wall pack data at the Landers site could be used for comparison, but this site is 

adjacent to a busy boulevard. Since the traffic triggered the sensors to illuminate the area, there was  

little sensor-controlled dimming. Wall Packs at the Landers site seem to have lower energy savings 

percentages, perhaps due to the adjacent busy roadway. Nearby, extraneous activity is a consideration 

when locating occupancy-sensor controlled lights. 

Although hours of use for outdoor lighting were longer in winter than summer, the percent of maximum 

energy used or saved did not change significantly between seasons. Interior lighting also showed energy 

benefits from sensors and dimming. Staircase lights programmed with longer delay times (15 minutes) 

resulted in less energy savings (23-36%) compared to staircase lights with shorter delay times. A delay 

time of 5 minutes resulted in 43-47% savings, and a delay time of 10 minutes resulted in 38-41% savings. 

It would be interesting in future studies to systematically evaluate the impact of dim settings and timer 

delays on energy savings. There were several different dim settings specified for the parking lot 

luminaires at both Cohoes and Masons Ridge sites. Parking lot lights at the Mason’s Ridge site had two 

different timer-delay settings, and some lights were not programmed to dim at all when vacant. Parking 

lights at the Cohoes site had four different timer-delay settings. Because of all of these different settings 

mixed within circuits, it is difficult to draw conclusions about the relative impact of these settings on 

energy savings. Theoretically, the lights at these sites could be used for a follow-up study; they could be 

reprogrammed for consistent dim settings and delay times, as was done with the staircase lights. 
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However, feedback from installation personnel about difficulty of programming may preclude such 

inquiries. Also, more robust monitoring strategies should be employed to study these smaller differences. 

Another lesson learned from this research was the difficulty of characterizing energy use patterns  

of circuits with very low power demand (<100 W), especially with short monitoring intervals  

(e.g., ≤1 minute). The monitoring equipment used at these sites was able to record circuit energy use  

with a precision of 0.1667 watt-hours per measurement “pulse.” At a 30-second monitoring interval18,  

a circuit would have to vary by 20W in order to register a change of one measurement “pulse.” At a  

one-minute measurement interval19, a circuit would have to vary by 10W. At a five-minute measurement 

interval20, circuit use would only have to vary by 2W to record a change. If future research intends to 

measure the impact of delay times <five minutes for low power sources, greater precision of short 

measurement intervals would be needed. Other circuit monitoring equipment is available that measures 

current (amps) rather than energy (watt-hour) pulses; such monitoring equipment may have the precision 

necessary to capture small changes in power demand with short measurement intervals. Alternatively, 

newer lighting technology is now available that allows facility managers (and lighting researchers) to 

evaluate energy use patterns for individual luminaires, rather than aggregating across an entire circuit.  

 

                                                
18  Thirty-second monitoring interval was attempted at the Landers site.  
19  One-minute interval was used at Mason’s Ridge and most of the Cohoes monitoring. 
20  Five-minute interval was used for some circuits at Building 4 in Cohoes, for winter and half of shoulder season. 



62 
 

3 References  
Illuminating Engineering Society of North America (IESNA). 2001. LM-64-01 IESNA Guide for the 

Photometric measurement of Parking Areas.  

Illuminating Engineering Society of North America (IESNA). 2014. RP-20-14 Lighting for Parking 
Facilities.  

National Fire Protection Association (NFPA). 2015. 101: Life Safety Code. 



63 
 

4 Credits  
Taitem Engineering: Florence Baveye, Anna Legard, Beth Mielbrecht, Jan Schwartzberg, Ian Shapiro, 

Myron Walter. 

Lighting Research Center, Rensselaer Polytechnic Institute: Jennifer Brons, Matt Caraway, John 
Fowler, Daniel Frering, Kassandra Gonzales, Charlie Jarboe, Russ Leslie. 

Affordable Housing Concepts: Paul Krempl, Keith Libolt, Kathy Parisi, Mark Snelling, George Tukel.



A-1 
 

Appendix A. Monitoring and Verification Plan 
Energy Monitoring: Taitem Engineering will measure lighting energy use (measured in kWh) by use  

of dataloggers connected to the lighting circuits at the circuit breaker panel. Current transformers will  

be installed inside the breaker panel, and sensor wiring will be pulled outside the breaker panel, to an 

adjacent locked instrumentation panel, mounted on the wall. The dataloggers will be installed in the 

instrumentation panel, for purpose of secure but easy access to download data. Circuits will be  

dedicated to one type of lighting only, for example, wall packs will be on one circuit, lighting poles  

will be on a separate circuit, and no other loads will be on either circuit. Data will be downloaded once  

a month to a laptop computer, and transported to the Taitem Engineering home office. Data will then be 

copied to our server, which is located in a locked and temperature-controlled server room. The data is 

automatically backed up offsite daily along with our regular data backups. Raw data will be available for 

review by NYSERDA. 

Photometric Measurements: The LRC will take photometric measurements of the lighted exterior areas of 

each site. Calibrated illuminance and luminance meters shall be used. Measurements shall be collected 

after dark. Exterior photometric measurements shall be taken in accordance with recommendations of the 

Illuminating Engineering Society of North America (IESNA), as follows: 

The LRC will confirm the luminaire placement and design to confirm that lighting was installed as 

designed and inspect and record the condition of the luminaires at each location. 

The LRC will take horizontal illuminance/luminance measurements on the ground; and vertical 

illuminance/luminance measurements at five feet above ground level on a regular grid around each  

wall-mounted luminaire and between each pole-mounted luminaire. The measurements will be collected 

shortly after installation, and repeated at the end of the monitoring period.  

At each measurement location, geometric relationships shall be noted using a tape measure. Photos shall 

be taken using a high-resolution digital camera (minimum 10 megapixels), without flash. Observation of 

Lighting Controls: The LRC will observe the lighting to assess the actual operation of lighting controls 

(i.e., whether exterior lights are mistakenly on at conditions of moderate light, such as late dawn, early 

dusk, or passing clouds; and to assess how the lighting controls respond to occupancy/vacancy at each 

location). These observations will occur at the beginning and end of monitoring period. Review an 
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Analysis of Energy and Light Logger Data: The LRC will review and analyze the light logger and energy 

data collected at each location, which will be supplied by Taitem Engineering.  

Human Factors Assessment: The LRC will administer a questionnaire at each site to assess the exterior 

lighting. The questionnaire will be administered to visitors and residents of the sites. Respondents will 

also be given the opportunity to add comments about the lighting. The questionnaire will be provided for 

comment by NYSERDA before administration at the sites. The LRC will submit the proposed 

questionnaires for approval to the Rensselaer Polytechnic Institute’s Institutional Review Board (IRB)  

for research with human subjects. The IRB shall confirm that questionnaire data collection is performed 

in an acceptable and equitable manner. Questionnaires will be administered at least once at each of the 

sites, since the new lighting has already been installed. If any equipment settings are changed to  

optimize for energy efficiency or in response to feedback from the questionnaire, the questionnaire  

will be re-administered a second time at that location(s). The questionnaires will be administered in 

person. A nominal nonmonetary incentive may be offered for each survey completed in order to 

encourage participation.
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Appendix B. Lighting Plans and Specifications, 
Mason’s Ridge, New Windsor, NY 
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Appendix C. Lighting Plans and Specifications, 
Lander Street, Newburgh, NY 
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Appendix D. Lighting Plans and Specifications, Lion 
Heart Residences, Cohoes, NY 
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Appendix E. Photometric Measurements 
E.1 Mason’s Ridge II, New Windsor, NY 

LRC used a tripod to hold the illuminance meter at five feet above the ground. The meter probe was  

rotated to face the four nominal directions, as shown. Per recommended practice, measurements  

were excluded in locations “facing” away from lighting, especially at the edge of the property. Also 

excluded were points that were blocked or shaded by cars, and an area that would have been lighted  

by a malfunctioning luminaire. These vertical illuminance measurements show that light is contributed  

on the face from many angles. 

 

Masons Ridge - Vertical Illuminance Measurements, facing NORTH

0.9 1.0 1.0
0.9 1.0 1.0 0.8 0.8 1.0 1.2 1.1 1.1
5.5 3.9 2.0 3.5 1.7 2.3 1.3 2.7 10.4 6.8 6.1 4.6

17.1 13.0 9.6 7.1 6.9 5.5 2.8 4.9 5.6 7.8 11.8 18.7 18.7 18.0 18.0 18.4 12.4
25.3 16.3 11.9 11.4 10.6 6.8 5.9 6.6 8.2 11.9 15.3 18.2 18.8 27.8 19.1 17.7 16.1
23.5 15.0 12.8 14.1 10.4 7.4 6.9 7.6 11.0 15.2 15.9 20.1 24.2 26.6 25.4 20.3 16.9
18.4 12.8 13.6 13.0 3.0 7.8 2.9 9.6 12.0 11.2 13.3 14.8 16.2 15.9 14.5 13.0 10.8
14.9 11.9 13.2 11.3 8.5 7.7 7.4 7.5 7.6 7.6 7.7 8.4 8.9 8.4 7.6 7.6 6.8

9.2 7.3 6.0 Car 5.0 Car 4.4 4.7 4.6 4.1 4.6 5.0
7.4 6.0 4.8 3.7 3.5 3.3 3.1 2.8 3.6 4.0
6.3 4.9 4.1 3.3 3.2 2.6 2.5 2.1 1.9 3.6

Data excluded due to malfunctioning 
luminaire

Data excluded because facing off-site

Cars Cars

Cars

 

2.1 2.1 2.2 2.2 3.8 4.1 3.4 2.7 2.6 2.9 5.9 6.9
2.4 2.4 2.5 2.6 4.4 6.8 5.0 3.1 3.1 3.3 8.5 10.7
2.8 2.8 4.7 3.2 7.9 16.8 16.5 3.6 4.5 3.9 12.7 18.5

3.6 3.9 3.0 3.3 6.0 4.0 9.9 13.9 17.7 22.0 24.6 22.0 20.1 4.7 3.8 4.1 4.4 3.2 3.4 5.8 6.9 8.6 10.5 14.1 16.9 18.3 23.7 22.4 21.2
3.0 4.6 3.4 3.5 6.2 7.3 10.2 13.6 17.6 21.3 27.0 30.9 17.8 7.3 3.9 4.7 4.8 3.4 3.7 6.2 7.3 9.1 11.9 14.7 16.7 21.7 26.0 27.2 16.7
4.0 5.0 4.1 4.2 6.5 8.2 10.3 13.8 11.1 21.6 24.2 17.9 12.6 9.1 5.0 6.7 6.0 4.6 3.6 7.1 8.1 10.1 12.4 15.9 19.2 22.1 22.6 18.8 13.3
5.8 6.8 5.7 7.1 7.6 9.3 11.1 13.6 17.6 20.2 20.2 19.2 16.9 12.3 7.7 8.2 7.2 6.3 4.5 8.5 9.2 11.8 14.6 17.9 20.1 20.9 20.1 18.2 11.4
7.6 8.4 9.1 10.6 8.3 11.6 13.5 14.9 15.0 14.8 14.7 14.2 14.4 11.4 11.4 12.5 11.7 9.7 6.8 11.2 11.3 14.0 16.0 19.1 20.8 21.7 20.9 16.7 10.6
7.5 10.5 12.9 16.1 12.6 17.2 16.2 14.2 9.5 9.7 9.9 10.9 11.5 13.0 13.0 16.9 16.5 15.3 10.7 14.4 12.8 14.9 16.5 17.4 17.6 17.2 16.7 14.8 8.8

19.1 16.5 16.8 7.3 7.9 12.8 13.3 18.2 19.0 16.8 18.1 17.3 17.1 11.9
18.5 21.7 23.0 5.5 7.2 12.5 13.6 19.4 24.2 19.9 23.1 27.0 21.5 16.0
19.0 21.2 26.2 18.7 6.1 7.1 12.7 14.9 19.6 23.1 15.1 18.2 20.8 24.5 19.7 19.2

 

Masons Ridge - Vertical Illuminance Measurements, facing South

16.3 13.1 9.0 7.5 7.1 4.1 4.8 4.8 4.7 4.8 4.3 3.5 2.8 3.1 3.6 4.5
16.7 12.5 9.3 6.2 6.2 6.6 7.0 7.9 8.1 8.0 5.7 4.6 3.4 3.8 4.6 5.9

9.8 7.6 3.6 2.2 3.6 7.9 3.5 12.2 10.2 8.4 6.1 4.5 3.3 4.0 4.1 5.5
2.1 2.0 1.8 1.8 2.0 2.0 2.2 2.3 2.4 2.6 24.6 2.9 3.2 3.7 3.4 3.4 3.4 3.3 3.2 3.1 3.3 3.3 3.5 4.0 4.3 4.8 5.7 6.3 7.5
2.2 2.0 2.1 2.2 2.4 2.7 2.5 2.9 3.1 3.8 27.0 4.0 4.4 4.5 4.5 4.5 4.6 4.6 4.6 4.4 4.3 4.7 4.7 5.2 5.5 6.3 7.5 8.6 10.8
3.0 2.8 3.0 3.0 3.1 3.5 3.8 4.1 4.4 5.1 24.2 5.9 6.5 6.7 6.2 6.4 6.7 6.5 6.0 6.2 6.1 6.1 6.2 6.7 7.3 8.5 10.3 12.4 14.0
4.4 4.3 4.6 4.3 5.2 4.7 5.8 6.8 6.7 7.3 20.7 8.5 9.2 10.1 10.0 4.9 9.7 9.2 8.4 8.9 8.8 8.7 8.6 9.0 10.1 12.0 14.8 17.9 17.5
5.4 5.5 7.3 7.5 7.1 8.7 9.7 10.5 11.6 11.2 11.6 11.2 12.6 13.9 14.7 14.5 13.8 13.2 12.8 13.9 13.6 13.0 13.1 12.9 14.0 16.1 17.5 18.0 11.3
4.2 6.3 10.8 10.6 12.8 13.7 18.8 19.5 19.4 18.5 17.2 14.9 16.3 15.8 16.2 16.7 17.5 20.1 21.3 21.4 20.2 19.1 16.8 16.0 15.8 16.4 17.5 18.6

10.6 11.7 12.5 21.0 19.8 16.1 13.7 13.0 13.8 14.4 13.4 13.6 15.0 16.1 18.4
7.8 13.2 14.5 17.9 18.2 14.9 9.9 9.7 10.6 12.7 12.4 10.8 11.7 13.0 13.0
5.9 7.6 17.6 18.2 19.0 18.2 7.6 7.1 7.3 8.4 13.8 6.6 5.8 4.8 4.2 3.8

Masons Ridge - Vertical Illuminance Measurements, facing EAST



E-2 
 

 

Masons Ridge - Vertical Illuminance Measurements, facing West

13.0 14.2 13.3 12.2 12.2 1.6 1.1 3.2 3.7 5.0 5.5 4.3 2.7 2.3 1.9 1.8
17.9 18.6 11.2 15.1 13.7 1.8 2.7 5.3 8.6 11.2 10.2 8.1 4.9 3.8 2.8 2.5
24.3 22.0 16.2 14.3 13.4 1.1 2.5 15.0 21.0 23.2 19.7 15.0 8.7 5.7 3.7 3.1

15.6 18.8 15.5 14.3 15.1 11.7 7.6 5.1 4.0 3.3 1.4 2.7 1.8 15.1 26.3 225.9 22.5 17.5 11.9 8.7 6.6 5.0 4.1 3.7 3.3 3.1 3.2 3.2
12.7 14.3 14.2 16.2 13.9 9.1 5.9 4.1 3.2 2.6 1.6 2.8 2.1 16.4 29.2 27.9 22.1 18.0 13.0 9.8 7.4 6.0 4.6 4.1 3.8 3.5 3.6 3.3

5.6 10.4 14.0 13.7 10.7 6.8 4.6 3.3 3.0 2.2 2.1 3.3 5.7 12.0 17.2 23.0 24.3 19.6 14.2 10.4 8.2 6.7 5.8 3.2 4.5 4.4 4.2 4.4
5.4 7.6 12.1 9.9 7.7 4.9 3.9 3.1 4.0 1.9 3.9 3.7 9.8 12.5 17.3 19.5 21.0 18.5 15.2 11.3 9.3 7.3 7.7 4.4 6.0 5.8 6.1 6.1
5.5 6.2 8.6 7.1 5.8 3.7 2.8 3.0 4.0 5.3 5.3 7.1 8.2 11.3 13.3 13.3 13.0 12.3 11.7 10.4 10.1 9.4 9.5 6.4 9.0 9.3 9.0 7.8
3.0 5.4 6.2 5.1 4.0 3.1 2.3 1.8 6.7 10.1 10.6 11.3 15.6 12.7 11.5 9.8 8.4 7.7 7.5 7.3 10.5 12.3 13.5 12.1 13.0 12.1 10.6 8.3

3.9 3.3 2.4 10.4 9.8 13.9 12.3 10.1 7.6 14.4 14.5 12.0 10.6 8.2
2.9 2.2 2.6 10.9 13.9 14.7 12.0 9.9 7.0 18.8 15.0 12.9 10.1 8.1
2.3 1.5 2.3 2.1 13.5 25.7 15.2 12.4 9.2 7.0 26.3 15.5 15.7 13.5 10.4 8.5

 

 

 

 

 

 

 

 

 

 

 

E.2 Lion Heart Residences, Cohoes, NY 

E.2.1 Cohoes Exterior Parking Lots – Vertical Measurements 

Measurement points in the three Cohoes parking lots are shown. These vertical illuminance measurements 

show that light is contributed on the face from many angles. 

Nominal West 
Nominal South 

Nominal East 

Nominal North 
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Cohoes - Vertical Illuminance Measurements, facing NORTH

Parking Lot at Building 1
29.9 20.7 24.7 23.7 25.3 23.1 26.0
37.8 28.0 32.6 33.4 32.0 30.7 30.7

44.9 42.7 37.4 32.6 35.2 33.9 32.4 31.3 28.3
33.8 38.8 38.4 37.5 29.4 30.3 29.6 29.0 25.8
19.5 22.2 24.6 35.1 21.3 22.0 22.2 24.5 23.9

13.5 13.6 21.9 13.6 14.1 15.6 15.6
6.3 6.1 12.3 6.7 8.5 9.3 11.5

3.8 7.0 4.7 7.6
10.6 7.9 11.3

24.7 20.5 13.6 18.2 37.5 24.7 28.2 31.5 29.1 23.1 18.0 11.0 4.8 3.9 3.7 3.5 3.5 3.0 2.7
24.4 25.3 24.6 22.2 22.5 24.3 32.0 35.6 40.0 39.0 37.5 31.8 31.3 31.8 27.9 20.7 15.4 10.0 5.1 3.5 3.2 2.8 2.7 2.3 2.0
23.0 23.9 25.3 23.2 20.7 28.0 33.6 36.5 39.9 42.0 37.7 32.8 34.1 30.6 24.5 20.2 16.7 11.4 6.3 3.2 2.7 2.6 2.5 2.1 2.1
20.7 20.1 24.1 24.2 21.9 26.4 31.8 37.0 29.3 39.0 34.5 30.8 32.2 29.3 20.0 17.0 11.1 6.2 3.2 2.4 2.4 2.1 1.9 1.6

18.4 20.4 32.4
11.1 13.8 19.4

Parking Lot at Building 2 
28.9 18.6 21.1 17.6 24.8 28.2 34.2 43.2 41.5 36.4 32.1 29.0 24.5 27.6 25.6 28.6
28.8 33.0 33.6 30.7 29.0 38.7 48.1 54.5 46.1 49.7 50.0 45.2 34.8 36.8 17.9 35.4
34.1 42.5 45.9 43.2 40.9 43.5 53.7 59.3 54.5 51.3 61.1 53.2 49.1 46.4 19.5 36.5
39.9 41.6 48.1 46.4 33.2 46.1 50.5 51.4 48.1 49.4 56.4 50.9 50.5 47.3 38.8 33.1
39.9 40.9 43.7 48.3 46.5 45.7 45.5 41.2 37.8 42.8 48.8 44.3 39.8 22.4 26.4 20.1

35.8 32.1 30.0 33.5 36.7 33.6 28.2 9.4 18.0 12.4
26.3 23.2 22.2 25.2 27.1 26.2 22.0 14.4 12.3 4.4
17.9 15.2
12.1 12.0

39.5 38.8 37.4 49.1 45.0 51.0 43.6 22.6 13.8 11.4 9.5 8.3 7.3 15.0 13.9 1.1
40.9 40.9 37.4 44.3 39.4 42.7 40.6 41.8 30.0 23.8 17.7 14.2 10.1 9.6 8.0 8.1 8.1 13.6 12.8 10.0
35.9 34.4 32.4 36.0 34.4 37.9 41.2 37.6 29.8 23.6 12.6 13.7 10.7 8.7 7.9 7.5 8.2 11.2 10.7 10.0
30.0 25.1 26.4 27.0 28.4 28.5 34.0 33.2 28.1 20.2 17.5 11.4 9.9 8.9 7.8 7.3 7.7 8.9 5.7 6.2

20.3 23.0 6.5 6.4 6.2 6.3
4.1 4.9 4.2 4.3

Parking Lot at Building 4
19.1 20.2 22.8 28.1 24.7 27.5 32.6 32.0 30.8 23.5 23.8 23.8
32.7 33.3 36.2 36.2 32.9 38.9 44.9 49.7 44.1 35.3 35.4 35.4

28.0 31.1 30.3 36.6 43.5 41.5 39.1 41.3 42.3 43.2 41.7 44.1 44.4 48.1 49.9 51.3 44.0 41.1 37.1 35.1
25.6 31.3 30.2 33.3 38.7 40.0 40.8 41.9 44.8 41.2 40.5 36.2 34.0 44.9 47.6 48.3 47.7 46.9 47.5 49.7 53.2 51.3 43.9 36.7 32.2 31.4
12.7 15.1 16.4 18.2 22.3 24.6 28.1 29.8 29.0 25.6 26.1 23.5 22.9 30.0 33.5 31.4 30.8 29.3 30.6 31.5 35.3 38.0 32.4 26.8 24.5 23.0
5.1 6.6 6.0 7.5 7.9 9.3 10.3 10.3 10.5 10.2 9.4 8.8 8.5 10.6 10.7 10.6 11.4 10.8 12.5 14.4 15.9 15.5 14.6 13.3 13.3 12.8

3.4 4.4 4.1 5.8 4.1 4.3 6.0 6.0 6.5 6.7 7.3 7.6 7.4
2.7 3.1 3.5 3.9 3.3 3.4 4.4 4.7 4.7 5.0 4.9 5.0 4.9
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Cohoes - Vertical Illuminance Measurements, facing EAST

Parking Lot at Building 1 
30.9 16.4 28.0 22.9 17.3 11.4 12.8
26.7 19.0 23.8 23.1 19.8 16.4 22.2

23.5 22.8 21.6 26.2 20.5 23.1 26.6 29.3 26.0
18.5 21.0 21.1 23.8 17.3 22.9 29.9 35.0 31.2
14.3 15.7 13.5 18.3 14.1 19.9 34.1 36.3 42.0

19.9 9.2 12.6 13.6 22.3 32.3 37.7
5.3 4.9 8.9 10.0 22.9 33.2 40.7

4.5 7.4 9.4 37.7
5.2 6.3 11.0

5.3 7.3 7.0 13.6 24.8 10.3 8.8 8.0 7.1 4.5 3.2 3.4 4.2 6.2 6.5 6.1 3.6 2.3 1.2 1.3
5.3 8.6 12.1 10.0 23.3 31.5 37.4 32.0 31.1 25.0 19.1 15.4 17.1 13.8 7.7 4.2 6.1 8.9 11.3 15.0 13.9 9.4 4.1 0.9 1.2
5.6 10.8 17.6 16.2 28.3 36.6 37.1 26.2 25.9 27.0 22.6 20.2 21.2 17.0 12.5 4.8 7.4 12.9 17.9 19.0 19.3 18.1 3.6 1.0 1.5
6.4 9.2 19.4 27.4 33.7 35.9 32.9 22.0 22.9 23.7 21.8 26.0 28.4 22.6 5.9 7.0 13.8 21.9 26.4 29.5 18.6 9.2 1.2 1.3

17.0 25.3 17.8
17.9 24.7 17.7

Parking Lot at Building 2 
6.8 13.4 22.3 28.3 35.8 32.3 37.2 31.4 6.6 7.2 23.7 25.6 27.6 33.1 24.3 15.4
8.5 17.9 26.3 38.9 39.0 42.1 28.8 31.9 6.6 7.6 22.9 24.3 36.7 26.2 36.7 16.2
8.7 18.6 30.2 33.9 34.1 36.4 33.7 28.1 6.7 7.1 21.4 22.6 26.1 26.1 39.0 10.1

10.3 5.9 26.9 27.3 19.6 32.4 29.9 21.3 6.8 7.4 20.8 22.1 23.5 22.6 16.8 9.9
11.6 15.1 21.4 22.8 22.3 25.9 21.3 18.2 6.5 8.7 16.4 17.8 19.0 18.4 14.0 9.2

14.2 16.3 5.7 7.5 10.9 12.6 14.0 15.4 13.9 10.5
10.1 7.5 5.3 6.7 8.5 11.1 13.4 21.6 19.0 12.7
5.4 5.8
3.6

49.9 35.1 22.3 13.1 9.9 10.9 9.8 9.0 10.4 4.3 11.0 10.7 8.1 11.2 13.6 21.9 16.4 11.7
38.1 32.7 23.8 18.8 20.1 19.9 16.6 12.0 14.2 16.9 20.4 20.3 15.8 12.5 13.2 17.3 24.0 23.0 14.9
27.2 25.9 26.2 25.4 28.7 24.4 20.6 14.2 18.9 22.1 26.0 26.7 21.8 14.8 12.9 19.9 27.0 27.2 22.2
21.1 18.9 26.7 29.8 34.0 30.2 21.7 13.6 21.1 27.3 30.8 30.4 25.2 16.3 11.4 17.8 29.3 31.5 25.3

29.7 14.9
29.0 15.6 22.5

Parking Lot at Building 4 
25.8 16.7 30.3 25.4 35.5 57.6 35.3 27.1 30.7 29.4 27.9 18.0
21.7 18.0 28.5 22.1 34.5 35.5 29.7 28.5 24.9 17.1

25.4 21.8 20.8 18.2 22.4 25.2 28.9 28.8 23.8 25.9 18.7 9.8 11.3 33.5 36.6 37.6 32.8 35.2 28.7 31.2 31.2 26.9 25.2 20.8 10.7 1.6
19.1 19.1 14.5 12.8 18.6 20.2 23.6 25.1 27.5 23.6 20.7 14.4 10.9 36.8 40.0 39.5 37.6 34.8 30.4 31.8 32.6 28.4 23.7 16.3 8.5 1.4
9.7 6.7 7.4 7.8 11.0 12.5 14.5 15.3 19.2 20.8 21.2 18.8 23.0 33.3 37.0 33.3 33.2 31.9 29.3 31.2 31.9 29.7 21.0 9.4 5.0 1.5
4.8 3.8 4.3 4.7 6.3 6.3 8.3 8.2 14.8 19.0 21.7 22.5 24.2 31.6 32.9 29.4 26.0 27.8 28.9 30.4 31.1 27.0 17.1 7.9 3.7 2.2

3.6 6.4 6.2 20.2 23.9 25.8 27.9 32.0 30.1 30.0 30.6
5.4 6.9 4.8 8.7 17.5 23.0 26.8 29.5 33.7 29.3 26.8 30.2 32.1 30.9
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Cohoes - Vertical Illuminance Measurements, facing SOUTH

Parking Lot at Building 1 
9.2 10.7 10.5 14.7 19.6 24.3 27.5

14.8 16.7 9.3 21.1 24.5 27.9 32.8
21.2 19.6 24.6 19.4 25.1 27.5 30.8 34 37.3
24.5 25.4 27.3 22.9 24.1 24.5 31.4 33.9 39.4
26.2 25.9 26.5 22 19.8 18.9 27.7 26.9 37.8

21.4 21.9 17.4 16.9 17.1 19.1 24.3
13.9 15.4 18.7 11.2 12 11.4 13.6

7.4 14.3 7.8 6.15
10.7 7.8 12.1

16.3 20.3 12.1 22.1 20.6 23.2 24 23.4 21.9 18.6 17.8 18.9 21.7 21.9 21.1 20 17.6 14.5 12.2 11.6
31 34 37.8 22.6 43.9 41.8 40.4 35.5 25.5 39 40.9 40.7 40.4 40.6 35.6 32.6 34 37.3 35.9 37.7 39.4 39 31.5 27.1 25.5

41.6 44.3 45.3 39.2 44.5 47.9 44.7 40.6 47.6 44.9 43 43.9 47.3 43.8 39.5 41.5 42.9 41.4 42.4 37 51 45.1 41.2 41.8
43.2 42.1 40.5 41.3 43.3 39.4 40.7 41.9 40.3 45.8 39.2 39.2 42.8 50.2 48.5 44.9 44

29 31.4 31.8
27.5 26.8 27.4

Parking Lot at Building 2 
11.0 12.7 13.8 14.6 12.8 14.1 12.5 5.8 8.3 7.0 6.1 6.2 6.2 5.5 5.0 4.6
22.6 21.0 22.3 24.9 15.0 18.5 15.5 7.5 9.4 7.9 6.4 7.3 8.0 7.2 24.0 6.5
29.0 27.2 30.9 31.4 15.1 20.6 17.3 9.7 11.3 8.5 6.7 7.9 9.1 9.3 20.2 8.3
33.1 32.6 35.6 35.4 26.0 21.0 18.2 10.2 10.8 8.8 8.3 8.1 9.6 11.1 11.1 10.9
35.4 37.5 42.2 36.9 25.7 19.2 15.1 11.2 10.3 8.2 7.8 8.0 9.4 12.3 12.8 12.4

12.3 10.3 18.0 5.5 7.1 7.1 8.6 19.3 13.8 13.7
10.7 8.7 5.9 6.3 6.9 7.3 7.7 10.7 11.2 12.9
9.2 8.9

13.3 13.4
3.3 4.9 6.9 10.2 17.9 19.2 19.7 21.4 26.0 28.3 27.7 24.6 21.2 21.2 22.7 23.6 23.6 20.8 21.2
4.3 6.9 11.2 17.0 26.0 33.7 37.9 37.5 40.5 46.4 50.6 43.3 45.1 40.1 40.7 42.8 42.7 40.0 38.8 38.4
3.8 8.3 14.0 21.2 29.3 338.6 45.6 47.3 50.5 53.2 53.0 55.6 54.2 49.7 48.8 51.6 47.8 45.6 45.8 43.7
7.0 5.5 21.9 38.6 43.4 47.5 49.9 50.2 50.2 51.1 50.2 44.8 44.1 42.5 42.1

38.1 32.9 35.6 35.3 33.4 31.8
30.4 26.8 31.3 28.2 21.0

Parking Lot at Building 4
4.5 5.8 5.0 4.3 6.7 5.9 6.8 7.6 6.6 5.4 5.1 5.2
7.0 8.1 6.4 5.0 9.0 11.5 14.1 12.8 10.8 10.9 11.0

19.5 16.0 15.4 15.6 18.1 18.4 17.7 13.1 10.4 10.2 8.3 6.6 8.9 10.9 12.0 13.3 14.7 17.3 20.2 22.0 23.1 19.7 18.3 18.0 17.4 16.6
24.6 23.7 23.0 23.5 27.6 25.3 21.8 13.9 14.4 14.4 13.2 11.2 17.1 24.1 23.8 26.9 29.6 31.6 33.8 37.1 39.1 33.6 29.2 27.6 25.6 23.8
27.4 28.4 27.1 29.8 29.4 24.2 21.2 17.0 16.0 16.4 15.7 15.2 21.4 31.1 33.7 34.2 37.0 41.9 42.7 44.1 43.3 38.5 33.3 33.0 28.9 18.6
50.6 31.6 31.1 30.6 25.0 22.1 17.5 16.2 15.3 16.0 22.1 30.6 31.0 37.3 37.8 42.5 39.5 37.6 30.2 30.8

26.8 30.1 28.7 17.9 20.2 13.3 15.2 21.5 21.3 36.2 34.9 39.1 33.8 32.0
23.6 25.2 26.5 16.8 16.0 10.7 12.5 21.9 13.4 25.7 30.2 36.9 25.2 19.8
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Cohoes - Vertical Illuminance Measurements, facing WEST

Parking Lot at Building 1 
37.4 37.4 32.4 29.8 26.2 23.5 27.5
31.4 33.1 28.2 32.1 29.3 23.7 30.0

22.1 29.7 35.2 34.3 35.2 30.9 27.5 29.4 28.9
16.3 26.0 34.7 35.6 34.1 30.6 26.7 26.8 24.8
13.2 22.3 30.8 32.5 30.9 28.8 26.7 24.5 21.8

24.0 32.6 27.8 34.1 29.9 24.6 21.0
26.3 36.0 37.1 33.8 27.9 22.2 18.2

33.4 40.3 33.0 17.0
34.0 39.2 34.3

11.2 35.0 40.1 38.3 16.2 14.6 14.8 24.3 32.4 34.5 30.6 24.6 12.7 16.0 12.6 11.2 9.2 7.9 6.0 6.6
10.9 24.9 36.8 41.3 39.6 36.9 32.6 25.5 22.7 32.3 23.2 22.6 27.3 34.4 34.2 30.6 30.7 29.4 21.9 20.0 16.6 14.2 9.1 6.2 12.5

9.9 24.0 37.0 41.5 36.9 35.4 32.4 24.4 24.2 28.5 27.0 25.4 26.1 32.3 31.4 26.7 31.4 31.1 27.1 22.3 19.9 15.6 8.4 8.9 17.4
12.4 24.8 34.8 39.5 35.4 32.8 27.8 21.8 25.0 28.0 30.9 27.6 27.7 29.2 26.5 29.9 34.2 31.3 25.7 21.5 14.7 8.1 13.5 24.5

35.3
30.8

Parking Lot at Building 2 
32.4 40.7 40.9 37.9 32.6 28.2 21.6 15.4 16.7 31.5 38.6 39.2 34.5 25.7 12.3 8.1
20.3 40.3 48.9 37.7 33.5 22.5 24.0 10.7 14.8 28.9 4.4 43.6 36.2 28.3 6.7 9.5
18.7 35.2 49.9 48.9 32.6 28.0 26.6 13.2 16.4 25.8 32.8 37.9 37.5 30.5 8.6 10.3
16.7 28.5 47.4 55.3 49.7 33.6 30.9 16.6 18.5 23.6 29.4 29.1 24.6 27.2 20.1 10.8
16.7 35.3 50.5 59.3 53.7 40.7 39.0 20.3 19.3 21.6 23.7 23.4 23.2 9.3 16.8 11.6

36.5 21.9 8.5 16.4 17.8 17.3 18.4 12.9 13.1 9.8
35.5 22.1 16.2 13.5 12.9 14.6 14.2 10.3 9.5 8.3
32.6 22.5
31.8 23.2

3.5 25.5 45.6 48.8 48.8 42.9 37.3 31.2 21.2 14.1 12.3 10.6 11.2 11.9 9.5 8.4
1.2 4.1 22.5 32.9 38.5 42.0 45.6 43.4 37.0 27.7 21.2 13.8 14.9 17.9 18.5 15.2 11.0
1.2 7.1 14.7 21.8 29.8 37.0 41.9 42.7 34.1 30.6 24.8 15.6 13.9 23.5 21.3 20.5 11.7
2.4 5.0 11.0 18.7 24.1 31.7 34.9 42.0 33.9 29.6 24.7 21.0 19.5 27.5 27.3 20.8 9.3

12.5 26.5 25.4 27.2
25.1 25.0 26.3 27.5

Parking Lot at Building 4 
3.6 4.1 23.9 19.6 34.0 29.1 24.9 32.1 45.0 44.8 36.8 29.1
3.7 4.3 25.4 20.8 24.0 39.0 35.5 28.1

2.7 4.5 6.2 7.7 20.8 34.0 34.4 33.2 31.5 26.7 22.2 22.8 27.6 28.6 27.2 24.1 23.7 22.5 18.7 26.9 35.1 40.8 37.2 31.5 28.1 21.3
2.2 2.3 7.8 12.1 27.3 35.5 37.1 33.9 30.6 27.1 22.6 19.3 23.6 26.8 28.1 21.9 19.8 22.4 20.5 29.8 40.0 46.2 32.9 28.4 26.0 22.3
1.2 3.0 11.8 19.4 30.5 33.9 33.5 32.2 29.8 25.7 20.2 15.4 12.5 17.8 18.9 16.7 14.3 18.7 22.7 29.1 33.1 31.9 29.4 26.0 24.7 23.9
0.9 5.8 13.9 28.8 34.7 34.4 32.2 29.4 24.4 21.8 14.3 11.5 10.4 9.8 6.8 8.0 7.4 15.7 22.7 26.1 26.5 24.9 24.0 21.6 20.8 25.8

21.0 42.9 36.1 30.2 18.5 12.0 8.3 8.3 4.9 6.8 3.8 21.8 28.5 28.8
33.9 47.8 38.0 28.8 16.8 10.2 6.0 9.5 3.6 8.3 4.0 26.2 31.7 31.1
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Appendix F. Questionnaire Comments 
F.1 Mason’s Ridge II, New Windsor, NY 

F.1.1 Wall Packs 

•  “The sensor goes on. It gets brighter. It's very bright here now. And you don't notice it, 
even on the top floor.” 

F.1.2 Parking Lots 

• "Sometimes" too bright, elaborating "But, it's a good thing!" 

F.1.3 Overall 

• "I love the way they get brighter when I get closer. I get scared at night; these make me 
feel better. I think they should do these everywhere." 

• "Very safe!" 
• "I do like the lights a lot" 
• "I think the lights are really nice!" 

F.2 Lion Heart Residences, Cohoes, NY 

F.2.1 Wall Packs 

• “I don't like light (shining) in my room. They shine in my window. I don't like that.” 
• “I just notice when they go on and off.” 
• Regarding sensor-controlled dimming: "It's pretty neat!" Walkways are "pretty well lit" 
• Slightly disagreed about liking sensors: "Sometimes it's nice if you're by yourself. 

Sometimes it's an aggravation." 
• "When I take out the garbage, it does work perfectly." (However, concern about light 

trespass from wall packs, prefers just parking lot lights.) "If I was living in the front 
apartment (just the pole lights) would be perfect: not shining through blinds, not glaring 
in the house all the time."  

• Lots of negative comments from this subject, who expressed other negative emotions 
about other topics. "A leaf will set it off" "I don't like the LED factor." (Person declined to 
elaborate what aspect of LEDs were objectionable). "You have to be right under the 
sensor in order for it to trip" (LRC experimenter also noticed this point) 

• In terms of brightness: "They're perfect!" 
• Sensor/dimmers "Love it!"  
• Too dim: "as soon as you come out, they brighten right up." 
• “Not bad at all.” 
• “I love it just the way they (are).” 
• “Lights are on good timer.” 



F-2 
 

F.2.2 Parking Lots 

• “Parking lot lights need more, or brighter.” 
• (Unlike the wall packs) “I don't see the ones on the pole.” 
• “If I dropped coin/keys close to Building 4 (=apartment building with elevators) I would 

see them, but not if it was close to Building 3 (=central laundry/office).” 
• “Timing could use some help.” 
• Repeating "If I was living in the front apartment (just the pole lights) would be perfect: not 

shining through blinds, not glaring in the house all the time."  
• Light output: "They got them adjusted well"  
• Regarding visibility of dropped items, agrees: "…because I (have) done it!"  
• "They should be brighter" 
• "(It seems like) they only brighten for like 3 seconds." 
• “It's perfect!” 
• Brightness: "Just right" 
• Safety: "I was one of the first to move in. I used to come out with my (late) dog. I love 

how the sensors turn the light up."  
• “The lights are very relaxing and nice” 
• “Nice” 
• Regarding driveway lights "They are perfect timers. The driveway lights are perfect. You 

can see stray animals, skunks. At a walking pace it works good." 

F.2.3 Exterior Overall 

• Overall "much better" because "I do a lot of walking at night." 
• Overall: "It's good. I live on the third floor; they don't shine in my house." 

F.2.4 Cohoes Interior 

F.2.4.1 Stairway/Landing 

• “Shines under my door, a weather strip might help” 
• “Good” 
• "Like it to be just bright white 5000K" 
• "It’s hard for my eyes to adjust." 
• "I love them" 
• "Stay bright enough to unlock the door" 
• Doesn't think these need dimmers: "I think they should stay on in main hallway and 

stairs when you come in." (Unlike hallway here in building 4) 
• “Very lit [sic] enough” 
• Overall “same” because sensors "Need adjustments" 
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F.2.4.2 Building 4 Hallway 

• "Keep it up." 
• Overall "About the same." 
• "They are a little bright when you are under them." (referring to the CREE lights) 
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Appendix G. Energy Data 
G.1 Mason’s Ridge II, New Windsor, NY 
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G.2 Lander Street, Newburgh, NY 
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G.3 Lion Heart Residences, Cohoes, NY 
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NYSERDA, a public benefit corporation, offers objective 
information and analysis, innovative programs, 
technical expertise, and support to help New Yorkers 
increase energy efficiency, save money, use renewable 
energy, and reduce reliance on fossil fuels. NYSERDA 
professionals work to protect the environment 
and create clean-energy jobs. NYSERDA has been 
developing partnerships to advance innovative energy 
solutions in New York State since 1975. 

To learn more about NYSERDA’s programs and funding opportunities, 

visit nyserda.ny.gov or follow us on Twitter, Facebook, YouTube, or 

Instagram.

New York State  toll free: 866-NYSERDA
Energy Research and local: 518-862-1090

Development Authority fax: 518-862-1091

17 Columbia Circle info@nyserda.ny.gov
Albany, NY 12203-6399 nyserda.ny.gov



State of New York 

Andrew M. Cuomo, Governor

New York State Energy Research and Development Authority

Richard L. Kauffman, Chair | Alicia Barton, President and CEO
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