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Welcome and Introductions

Rula Deeb, Ph.D.
Webinar Coordinator
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= Webinar Logistics
Dr. Rula A. Deeb
Geosyntec (5 minutes)

= Qverview of SERDP and ESTCP
Dr. Anne Andrews
SERDP and ESTCP (5 minutes)

= Bi-Level Demand Sensitive LED Street Lighting Systems
Dr. Saifur Rahman
Advanced Research Institute, Virginia Tech (25 minutes + Q&A)

= Dynamic Exterior Lighting for Energy and Cost Savings
Dr. Satyen Mukherjee
Retired from Phillips Research, North America (25 minutes + Q&A)

= Final Q&A session
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How to Ask Questions

Type and send questions at any

time using the Q&A panel

Chat with Presenter:

Question| " Send I
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In Case of Technical Difficulties

» Delays In the broadcast audio
 Click the mute/connect button
e Walt 3-5 seconds
 Click the mute/connect button again

o |f delays continue, call into the conference line
- U.S./Canada: 1-877-776-3503
— International: 330-871-6014
— Required conference ID: 55559901

= Submit a question using the chat box
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SERDP & ESTCP Webinar Series

SERDP and ESTCP
Overview

Anne Andrews, Ph.D.
Executive Director
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SERDP

= Strategic Environmental Research and
Development Program

= Established by Congress in FY 1991
 DoD, DOE and EPA partnership

» SERDP is a requirements driven program which
identifies high-priority environmental science and

technology investment opportunities that address
DoD requirements

e Advanced technology development to address near
term needs

* Fundamental research to impact real world
environmental management
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e ASERDP ESTCP
ESTCP

= Environmental Security Technology
Certification Program

= Demonstrate innovative cost-effective
environmental and energy technologies

e Capitalize on past investments
 Transition technology out of the lab

* Promote implementation
 Facilitate regulatory acceptance
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Program Areas

1. Energy and Water
Environmental Restoration
Munitions Response

Resource Conservation and
Climate Change

. Weapons Systems and
Platforms -

> W

ol
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Energy and Water

Smart and secure installation
energy management

* Microgrids
 Energy storage
« Ancillary service markets

Efficient integrated buildings and

components

« Design, retrofit, operate
Enterprise optimized investment
Advanced components
Intelligent building management
* Non-invasive energy audits

Distributed generation
» Cost effective

e On-site

 Emphasis on renewables

SERDP & ESTCP Webinar Series (#20)

Control Package ECM Fan

. Variable

~ Frequency
Blower
Drive

Ligquid-Suction

Heat Exchanger Adjustable

Accumulator Bypass Damper Thermostatic
Expansion
Valve
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DATE Topics

October 29, 2015 Assessment and Treatment of
Contaminated Sediments

No)Elnle sl 2ai2 ok ESE Munitions Response: Land Based
Program Closeout

December 3, 2015 Emerging Contaminants: DoD
Overview and State of Knowledge
on Fluorochemicals and 1,4-
Dioxane

DIlelsinglolsigiiyanioliist sy \Watershed and Stormwater
Management

SERDP & ESTCP Webinar Series (#20)
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http://serdp-estcp.org/Tools-and-
Training/Webinar-Series
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Bi-Level Demand Sensitive LED
Street Lighting Systems

Dr. Saifur Rahman
Advanced Research Institute
Virginia Tech
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Agenda

* Project objective
* Demonstration site
* Technology development and integration

* HPS vs. LED comparison
* Power/energy consumption
e lllumination measurements
* Life cycle costs

* Implementation issues
= Next steps
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Relevance and Significance of the
Work

= Qutdoor lightings are a large, essential and often
unnoticed electricity consumption on DoD faclilities

= Qutdoor lightings are important for safety and their
upgrades can improve security camera footage

Comparison of light quality delivered by LED and HPS

SERDP & ESTCP Webinar Series (#20) 17
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Overall Objective

* To design, develop and demonstrate an

energy efficient bi-level demand-sensitive
LED street

' i The streetlight will and returned to full
“g ht ng be dimmed at intensity when traffic
system night is detected

Smart server LED + Controller

18
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Project Building Blocks
e

3 Traffic/photocell sensors

.)'

Communication between streethght
controller and the smart server
Data: voltage, current, failure
Command: On/off/dim

A
k.

. 4. Smart Server

' 1. LED 2. treetlight
I \ controller
- Technology components
_— LEDs

5. Data logger . Streetlight controllers

Traffic/light sensors
Smart server

. Data logger
SERDP & ESTCP Webinar Series (#20) 19
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DOD = EPA = D

Unigueness of the Work

= Bi-level traffic-sensitive LEDs

Higher efficacy Lower energy consumption
Higher color rendering index (CRI) Lower light pollution

Higher life (50,000+ hrs) Lower maintenance costs
Higher power factor (>0.95) Lesser PF correction penalty

Instantaneous warm-up, no re-strike time delay | Fully dimmable

Mercury free Reduction in waste management

Wide range of voltage input Lower infrastructure costs

* |ncorporation of control components to allow:
 Movement detection
e Light intensity reduction at night
 Integration of an ability to control the lights ON/OFF
« Control and monitoring from a central office

SERDP & ESTCP Webinar Series (#20) 20
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Demonstration Site
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DOD = EPA = DOE

Demonstration Site (Cont’d)

Installed in December 2011 ” . Building Ay
3

Technology components Locations

1 LED light fixtures 8 Installed at existing light poles

2| Streetlight controllers 8 | Installed inside the LED fixtures

3 Traffic sensors 4  Installed at the locations marked by X
4| Smart server 1 | Building A

5 Data logger 1  Building A

SERDP & ESTCP Webinar Series (#20) 22
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DOD = EPA = DOE

Controller Development and
Technology Integration

Traffic Sensor
For detecting
o - foot/vehicle traffic

SmartServer/
PLC Interface
For managing the
LED street lighting
system

Qutdoor Light
Controller (OLC)
For controlling the

ON/OFF and
dimming of LED
fixture

Photocell Sensor
For detecting

SERDP & ESTCP Webinar Series (#20) al 23
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Day/Night Operation

Sunrise Sunset

I I

Standby Traffic

Sunset — 9:00 PM 100% 100%

11 PM - 4 AM 60% 100%*

* Traffic counter = 5 minutes

SERDP & ESTCP Webinar Series (#20) 24
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Photocell Operation

Ll
———_ "-——-~
- oy
- - S
- oy,
.= - . =
/ L'\
| e |

Sunrise i Surllset
| ‘ 4 |
Sunrise-45 min Sunrise+90 min Sunset-90 min Sunset+35 min
» |f the smart server
| suspects the integrity of
4] Nophotocell operation o 'shatacell input, the
Photocell has priority sunrise/sunset

schedules will switch the
lights at dusk and dawn
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Operation of
HPS (June 2011) vs. LED (June 2012)

4

Motion Sensors
change LED
streetlight
intensity from
dimmed stage to
| full brightness
between 9:00 pm
and 4:00 am
when traffic is
present

HPS

Power consumption (kW)
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Operation of
HPS (Aug. 2011) vs. LED (Aug. 2012)

4
]

3
& HPS Motion Sensors
& change LED
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2 2 intensity from
S 60% to full
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Operation of
HPS (Oct. 2011) vs./ LED (Oct. 2012)
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HPS vs. LED
Power Consumption (kW) for 8 units

»SERDP <ESTCP

DOD = EPA = DOE

4.50
Average
4.00 433W/lamp
3.46
S 3.50
=
= 3.00
o
B 2.50
Average
:E, 2.00 Average
@ 156W/lamp 131W/I
S 150 iy amp Average
; ' ' 1.05 90W/lamp
g 1.00 0.72
0.00 HPS LED @ 100% LED @ 80% LED @ 0%
intensity intensity intensity

SERDP & ESTCP Webinar Series (#20)
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HPS vs. LED
Monthly Electricity Consumption (kWh)

L.s00

IGO0

L4000 —

1200 —

LOooo —

w00

600 —

40—
0 -

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
WHPS(2011) 0 1514 | 1,290 1270 0 1,103 | 1030 0 890 L1034 | 1119 1232 | 1431 | 1468 | 1.572

HLED(2012) 444 3835 319 264 253 218 232 275 309 364 397 433
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LED lllumination Measurement

(Foot Candle)
Between
Measurement at Location (1) 2.10 0.55 1.84
Measurement at Location (2) 2.74 0.57 2.46
Measurement at Location (3) 2.51 0.53 2.40

7 SIS 1075 v 08 75
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HPS vs. LED
lllumination Measurement (foot candle)

AVE AVE/MIN MAX/MIN
HPS 8.50 2.24

LED @ 100% 2.74 1.40

Much better light level Much better light uniformity

The newly installed LED street lighting system meets the following:

v Recommended average maintained luminance values for roadways
of 0.4 fc*

v" Recommended AVE to MIN value of 4 to 1*
v" Recommended MAX to MIN value of 8 to 1*

* Based on the llluminating Engineering Society of North America (IESNA)
measurement guideline LM-50-99

SERDP & ESTCP Webinar Series (#20) 32



HPS vs. LED

Net Present Value Comparison (Over 12 years)

Base Case Alternative Savings from
(HPS) (LED) Alternative
Initial Investment Cost $14,350 $22,300 -$7,950
Maintenance cost $3,158 $0 $3,158
Electricity cost $17,845 $6,798 $11,047
Total Present Value LCC $35,353 $29,098 $6,255
» Savings-to-Investment Ratio (SIR): 1.79
» Adjusted Internal Rate of Return (AIRR): 8.11%
= Payback period: 6 years
= 12-year electricity savings: 109,571 kWh
= ]12-year emissions reduction: 134,991 Ibs CO,

SIR= ($11,047+$3,158)

SERDP & ESTCP Webinar Series (#20) ($22,300-%$14,350)
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HPS vs. LED
Before and After Installation

New system

8 x 400W HPS light fixtures 8 x 150W LED light fixtures

SERDP & ESTCP Webinar Series (#20) 34
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LED Close-Up

SERDP & ESTCP Webinar Series (#20) 35
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December 14, 2011 — HPS
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June 11, 2012 @ 8:51 pm
100% Intensity

P
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June 11, 2012 @ 8:53 pm
100% Intensity
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June 11, 2012 @ 9:12 pm
80% Intensity

-4
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June 11, 2012 @ 9:14 pm
80% Intensity
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June 11, 2012 @ 9:15 pm
80% Intensity
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June 11, 2012 @ 9:25 pm
80% Intensity

SERDP & ESTCP Webinar Series (#20)



$SERDP $ESTCP
June 11, 2012 @ 9:25 pm
80% Intensity
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HPS vs. LED

New LED Lamps
(June 2012)

4
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Implementation Issues

» Restrictions on physical access to the site

= Restrictions on bringing equipment to the
Site

= Restrictions on wireless communications

= Restrictions on installation contractors

= Restrictions on remote access from
outside the base to the smart server for
data monitoring and collection

SERDP & ESTCP Webinar Series (#20)
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Next Steps

= There are several DoD faclilities in the area
who can benefit from this technology
 First DoD user: Carderock MD site of NAVFAC
Wash (NWF)

* Field experience to help in broader
deployment

e The field experience from NSWC location can be
used to deploy bi-level traffic-sensitive energy
efficient LED streetlight solutions in other similar
environments

* Virginia Tech can help provide technical expertise

SERDP & ESTCP Webinar Series (#20) 46
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Conclusions

* The approach allows power consumption
monitoring

= Average electricity savings and carbon footprint
reduction of 74% are experienced with LEDs

= LEDs provide better light uniformity and level than
APSs

= LEDs yield better light color (close to natural light)

* The payback period is 6 years (will be much less
now as LED prices have dropped)

= Users report a high level of satisfaction

SERDP & ESTCP Webinar Series (#20) 47
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For additional information, please visit
https://www.serdp-estcp.org/Program-Areas/Energy-
and-Water/Energy/Conservation-and-Efficiency/EW-

201017

Speaker Contact Information
srahman@vt.edu; 571-858-3300
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Q&A Session 1

Dr. Saifur Rahman
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Dynamic Exterior Lighting for Energy and
Cost Savings

Satyen Mukherjee, Ph.D.
(Retired from
Phillips Research, North America)

BYSERDP
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Agenda

» Relevance for DoD

= Technical objectives

= Advanced exterior lighting systems
= Performance results

= Conclusions

SERDP & ESTCP Webinar Series (#20) 51
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Relevance for DoD

= $4 billion annual energy bill over half on electricity
* 10% electrical energy spent on exterior lighting
= Currently no metering and inefficient lamps

= Current approach include non-optimal operator
based controls

= Limited asset information and high maintenance
cost

* DoD installations emit 75 MMTCE (Million Metric
Tons of Carbon Equivalent)

v

SERDP & ESTCP Webinar Series (#20) 52
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Technical Objectives

= Demonstrate value of exterior lighting controls
* Deploy advanced energy efficient lamps and fixtures

* Apply a range of control strategies including traffic
based dimming

= Quantify energy, environmental and economic
benefits

e Evaluate economic tradeoffs — ROI (Return on
Investment), SIR (Savings to Investment Ratio), LCC
(Life Cycle Cost)

= Ensure improved lighting conditions and
compliance with applicable standards

= Match solutions with the applications to optimize
performance and cost

SERDP & ESTCP Webinar Series (#20) 53
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Dynamic Exterior Lighting for Energy
and Cost Savings in DoD Installations

EW-201141

= Demonstrate and evaluate three PSS
advanced exterior lighting systems |
at Fort Sill, OK

= Technical and economic
performance results

 Sought: At least 50% energy and
cost savings

e Achieved: 60 to 90% %nﬁrgy and
cost savings, improved illuminance
and dimming, metering and TERN SR
verification, asset management w

 SIR > 2.0 and Payback <5 yrs

SERDP & ESTCP Webinar Series (#20) 54
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Advanced Exterior Lighting Systems

High performance sources Connected

[

Remote monitoring & control
metering, status, energy reports

Adaptive
schedules, presence, weather, traffic

TraMc@
Information @

Sensing
cars, pedestrians, bicycles,
environment...
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DOD = EPA = DOE

Overview of Demonstrated
Technologles and Sltes

y Sheridan
Hoad

Ft. Sill, Oklahoma

SERDP & ESTCP Webinar Series (#20)
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Luminaire

Luminaire quantity
Pole quantity
Lamp

Ballast

Service

HPS
(Cobrahead)

36

20

454WN HPS
Magnetic

480V
3 phase
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Administrative Building

Philips RoadView LED Luminaire
with Xitanium driver system

Dynadimmer control in each fixture provides
up to 5 programmable steps of dimming for
each fixture

L=

FERERE

(L5 1] L1 e (13- 188 o 480 O [5-t1 I

SERDP & ESTCP Webinar Series (#20)
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DOD = EPA = DOE

Dynadimmer @ Parking Lot of B4700

Pre-retrofit

Luminaire

Luminaire
guantity

Pole
guantity

Lamp
Ballast

Service

LED
(Cobrahead)

36
20

215W LED

Xitanium w/
Integrated
Dynadimmer

480V
3 phase
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Dimming profile applied to eight fixtures at Dimming profile applied to the rest
the entrance of the B4700 building of 28 fixtures

HFS Basebne (computed)

LELY wip Liontrals (compuied)

Pawer (KW)
a o

24 hour energy profile
from Tue 5/13/2014 to Wed 5/14/2014

= | EL) ! Conirods (measured)

SERDP & ESTCP Webinar Series (#20) = fime
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Energy Performance

200 Daily Energy Consumption

Pre-retrofit
HPS Baseline (computed) E|€CtriCity Consumption

200 ouna T 48.73 MWh (computed)

150 52% Savings ]
;w-LED w/o Controls (computed) F.)O-St-l’etFOflt _
maa Electricity consumption

16.60 MWh (measured)

h)

Daily Energy, Midnight-Midnight (k

: . AR
\ 66% Savings Saving percentage: 66%
. ——LED w/ Controls (measured)
P @ ¢ E @@ @ Y Target savings in
Date demonstration plan: >50%

SERDP & ESTCP Webinar Series (#20) 60



Pre-retrofit

Average illuminance 1.8 fc

*[lluminance measurements were taken
every 10 ft in roughly the location where ; _ ‘
the red dotted measurement grid is. : 3 | | Footcandles

o | | =

i SN | Post-retrofit

Uniformity 168.0

Average illuminance 2.0fc

Uniformity 7.4*

* @ 100% light output
IES Recommended average illuminance: 0.2 fc
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Pre-retrofit

Luminaire

Pole quantity
Lamp

Ballast
Service

HPS
(Cobrahead)

40

38

295W HPS
Magnetic
480V
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Starsense/CityTouch @ Sheridan Road

PHILIPS

Starsense system parts
Philips RoadView LED Luminaire

with Xitanium driver system

Segmant Controder

R (
mesh network — /?. _\'\\36 ((

e
i A O
_\\ N = cabinet with:
Pr\\ \ T = segment controller Post-retrOfit
_\\ \, \ = = router/modem
r\_\ ;[ Il | Luminaire LED (Cobrahead)
r - ~| IR e Luminaire quantity 40
_ (CityTouch)
1 Pole quantity 38
streetlighting with OLCs
Lamp 215W LED
Ballast Xitanium
Service 480V
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Implemented Dimming Schedule

..
ES
H

| Wirter

1200 PM —
100PM =
20 P 5
IO PM 'f

|
400 PM =
TOOPM <
200 PM =
Q00 FPM - Summer

1000 FM o

1100 Fhi o

1xo0amM =

1:00 4K =
200 AM =
I00AM =
400 AM o
S0 AM 5
GO0 AM =
T00AM “;
B:00 AR

|

900 Ab -

100 AM <

11:00 &AM -

1200FPM 4

24 hour energy profile
from Fri 8/1/2014 — Sat 8/2/2014
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(kW)

Power

100 PR

200 FM

IDOPM =
|

400 PM

.
SO0 P —

| Winter

600 PR
T FM

Time

|
Rﬂ’JPMj'

Intersection

900 PR = SUmmer

1000 PM =

1100 P =

1zo0AM <

1:00 A <

200 4AM =
00 A~
A0 Ak
500 AR <

| e e T e e |
E E E 2 E E =
L L = - £ =X o
g 38 8 B B 8 §
L -

HPS Baseline (computed)

LED w/o Controls (computed)

—LED w

2TH

Controls (measured)
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DOD = EPA = DOE

Energy Performance

Daily Energy Consumption

Pre-retrofit
D»agnosu-; Activitias EleCtrICIty CO nSU m ptlon

HPS Baseline (computed) 12.53 MWh (computed)

<]
[=

o
=1

=
(=]

B
(=]

-
B
L=}

27% Savings

LED w/o Controls (computed) Post-retrofit
50% Savings Electricity consumption
P o 5.21 MWh (measured)
—LED w/ Controls (measured) .

Saving percentage: 59%

z

3

Daily Energy, Midnight-Midnight (kWh)

Target savings in
demonstration plan: >50%
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DOD = EPA = DOE

Lighting Performance

o

Before (295W HPS)

Disclaimer: Different cameras used between before and after light levels not representative
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Intersdctmr%ﬁ , i

;1 _
J

Footcandles 3-4 Footcandles w1-1.5
m2-3 m0.5-1
m1-z m0-0.5
mo-1

» Street: Measurements were taken every 15 ft in the
vehicle wheel path of each of the lanes

= [ntersection: 32 measurements were taken at
typical vehicle wheel path locations for the
intersection where measurements were taken

SERDP & ESTCP Webinar Series (#20)

Pre-retrofit (Street)

Average illuminance  0.45 fc

Uniformity 42.0

Post-retrofit (Street)

Average illuminance 0.7 fc

Uniformity 3.7

Post-retrofit (Intersection)
Average illuminance 1.2 fc

Uniformity 3.7*

* @ 80% light output

IES Recommended average illuminance:
0.4 fc (street), 1 fc (intersection)
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Tactical Equipment Malntenance

Faclility

Old HPS based

Pre-retrofit

lighting system

Luminaire

High prodgurs

odian W 1) uminaire

guantity

quantity

Ballast

Service
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HPS
(Shoebox)

42
21

454\W HPS
Magnetic

240V
Single
phase
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Light-on-Demand (LOD) @ Tactical
Equipment Maintenance Facility

Backend

Wireless Mesh Network

’ 4\ R‘
1, 1
| \
v X
AR GEEEEEE > T - > =

Outdoor Lighting Controller

LED Fixture

=
Wireless Presence Sensor *
[ ]

SERDP & ESTCP Webinar Series (#20)

LOD system parts

I Cabiratwdtt I Rail

] T —

Pre-retrofit

Luminaire
Luminaire quantity
Pole quantity
Lamp

Ballast

Service

LED (Shoebox)
42

21

280W LED
Xitanium

240V, single phase
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Energy Performance

100% 100%
» Daily Energy Consumption H (l
E 10% 10%
E 250 o off
SE HPS Baseline (computed
z (computed) ! A ﬁ 3
_-E 200 Sunset Sunrise
2 e Lighting control strategy
D150 “----LED w/o Controls
=] (computed)
E_ 1072014 21:02:00 - 10/24/2014 21:02:00 {CDT)
a 100 m.:m 10.:'1.? 1ﬂ|1'2ﬂ 1l.'-|:'21 'I{h:?? ID.F! lﬂ.:?ﬂ
g iagnostic Activities 92% Savings
& Diagnoshe At —LED w/ Controls (measured) i | L
= 50 Power Outage =
= Power Outage 20+
. :
T“‘Hrv——"ﬁ/’“/ 5
. i
DY S S S R R G g o)
Date
Actual power consumption every minute in a week
* HPS Baseline (computed)
. Pre-retrofit Post-retrofit
g° p— . Electricit ti Electricit ti
=3 (LEDwftu;?A)Occuoancy ecCtriCity consumpton ecCtriCity consumpton
5 10 compute
g, ;
s | L Lo conman cresmmt 56.85 MWh (computed) 4.54 MWh (measured)
: | / Saving percentage: 92%
u : \ gp g
Time

Target savings in demonstration plan: >50%
24 hour energy profile on Tue 4/16/2014 — Wed 4/17/2014
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Lighting Performance
Before (454W HPS) Now (280W LED w/ LOD)

Average 4.19
illuminance fc
Uniformity 10.6
Post-retrofit
Average 3.8
illuminance fc
Uniformity 1.9
(at 100% light
*Illqmi - ~ \  Footcandles output)
every 10 4 — 4.5 IES Recommended average
Stt i } - illuminance: 0.2 fc
3-4
m2-3
mi-2
mo-1
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DOD = EPA = D

Energy Performance Summary of
Demonstrated Systems

Dynadimmer Starsense/CityTouch LOD
p— Bchmd e @ ......
| i, GO Elemim
| { - i r]' | = e o b
Sl . anil L . [. T —— . g .
| —— r ] 7 iy ene 4. < <
..,.L ...................... y ;4 y

Dynadimmer Starsense/CityTouch LOD
Controls savings 29% 44% 87%
Total savings 66% 59% 92%
Target savings 50% 50% 50%
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End-user Survey Results

Number of Survey Responses by

Survey Results

"Rate your color recognition ability with the new lighting" Dem (@) nStl‘atI on S|te Su rvey Ca‘tego ry
12
Technology Maintenance Security
10 o
2 Site Staff Staff
2 8
(=]
= .
g 6 Dynadimmer 1 6
-
5, B4700
=
2 Starsense 1 6
0 Sheridan Rd
Very good Good Adequate Somewhat Poor
LOD/TEMF 1 7
Survey Results Survey Results
"What is your overall preference regarding the lighting retrofit?" "How does the lighting retrofit affect your job?"
10 10
9 9
8
8 2 7
wr
4 7 g 6
S 6 )
a 5
= &
2 5 5 4
T 4 g 3
=) 2
= 3 .
2 0
1 The new lighting it makesit It doesn'taffect It makesit  The new lighting
0 makesmy job somewhat my job somewhat makesmy job
| prefer the New lights 1 do not have a preference | prefer the original lights much ea sier easier harder much harder
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Conclusions

= Controls with LED sources shown to save 60-90%
energy usage

= Advanced LED light sources allow improved
Illumination

» Benefits for users, maintenance and security staff

= Networked outdoor lighting systems with sensors
are rich sources of insightful data

= Allow asset management features leading to
savings

= With data analytics, improved space and resource
utilization, security, etc.

SERDP & ESTCP Webinar Series (#20) 74



A

s $SERDP ESTCP

Acknowledgements

= Dan Jiang, Bill Sgambati and others from
Philips Research for design implementation
and operation

= N. L. Sriram, Steve Cassens and others from
Philips L|ght|ng for system implementation
and operation

= Konstantinos Papamichael and Thomas
Patten from CLTC, UC Davis for performance
assessment

= Chris Brown and Hieu Dang and staff from
Fort Sill for help with logistics at Fort Sill

SERDP & ESTCP Webinar Series (#20) 75



SERDP & ESTCP Webinar Series

For additional information, please visit

https://www.serdp-estcp.org/Program-Areas/Energy-
and-Water/Energy/Conservation-and-Efficiency/EW-
201141

Speaker Contact Information
snml10l@optonline.net; 914-671-0046
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Q&A Session 2
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The next webinar Is on
November 12, 2015

Munitions Response: Land Based
Program Closeout
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Survey Reminder

Please take a moment to complete the
survey that will pop up on your screen
when the webinar ends
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