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AGENDA

10:00-10:30 Meeting Kick-off - Welcome and Introductions

10:30-10:55 Natural Gas Market Update - UET

11:00-11:45 The State of LED in Schools - McBride Lighting & Electrical Services
11:45-12:30 CASDEM Strategy & Business



WELCOME AND INTRODUCTIONS

Name
Role and organization

lcebreaker: Have you submitted all benchmarking data
for your >50,000 sq ft buildings?



NATURAL GAS MARKET UPDATE | ersme=r




g

UNITED

TRADING
v"'\

November 17, 2022

United Energy Trading, LLC
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_NYMEX pricing




Henry Hub Prices%






Production%



CIG Prices

CIG GAS INDEX PRICES
2016 THROUGH CURRENT

JAN FEB MAR APR MAY JUN JUL AUG SEP oCcT NOV DEC AVG
2016 $1.90 $1.99 $1.49 $1.51 $1.74 $1.75 $2.44 $2.43 $2.53 $2.65 $2.54 $2.77' $2.15
2017 $3.63 $3.12 $2.28 $2.63 $2.59 $2.76 $2.58 $2.57 $2.56 $2.48 $2.53 $2.66' $2.70
2018 $2.40 $2.73 $2.13 $1.74 $1.80 $1.96 $2.08 $2.23 $2.22 $2.04 $3.03 $4.10' $2.37
2019 $3.54 $2.85 $2.45 $2.25 $1.75 $1.86 $1.61 $1.76 $1.65 $1.79 $1.94 $2.29' $2.15
2020 $1.86 $1.64 $1.45 $1.28 $1.53 $1.46 $1.49 $1.58 $2.20 $1.93 $2.77 $2.41 L $1.80
2021 $2.42 $2.40 $2.86 $2.24 $2.56 $2.67 $3.16 $3.78 $3.67 $4.79 $5.57 $4.91 L $3.42
2022 $5.39 $4.77 $4.35 $4.84 $6.13 $8.42 $5.84 $8.26 $8.54 $5.23 $4.88 $6.06



_PSCO




» Small Commercial Usage Charge per Dekatherm (Total Monthly Rate) = $13.358
» Large Commercial Usage Charge per Dekatherm (Total Monthly Rate) = $11.230



Rate Schedule

Rates effective Nov 1, 2022
Dth Rate
DSMCA + GRSA Effective
Firm Rates +GRSA-P 10/15/2022
Adjustment (Rounded)
Commercial Sales - SMALL GAS SERVICE: Base Rate Percentage “EGCRR GCA Total Rate:
CSG - Service & Facility Charge per Meter $45.88 3.4800% $0.000 $48.23
CSG-Usage per Dth  $2.5080 3.4800% $0.72213  (Note 1)
TFS Transportation Rates:
TFS Service & Facility Charge per Meter $70.13 0.4000% $0.000 $70.41
Transportation charges per Dth:
Standard ~ $2.5080 0.4000% $0.04200 $2.560
Unauthorized Overrun Penalty (Per Dth)
Maximum (Note 3) 0.4000% $0.000
TFS Backup Sales Service:
Firm Supply Reservation (per Dth of Backup Quantity): $0.0000 0.4000% $1.5860 $1.586
Back up supply (per Dth) $2 5080 0.4000% (Note 2)
Commercial Sales - LARGE GAS SERVICE:
CLG - Service & Facility Charge per Meter ~ $139.15 2.8900% $0.000 $143.92
CLG - Capacity Charge per MDQ in Dth $15.00 2.8900% $0.000 $15.434
CLG-Usage perDth  $0.4977 2.8900% $0.72213  (Note 1)
TFL Transportation Rates:
TFL Service & Facility Charge per Meter  $163.40 -0.1700% $0.000 $163.12
Firm Capacity Reservation Charge (Per MDQ in Dth):
Standard $15.00 -0.1700% $0.000 $14.975
Transportation Charge per Dth:
Standard ~ $0.4977 -0.1700% $0.04200 $0.539
Authorized Overrun (Per Dth)  $1.0497 -0.1700% $0.04200 $1.090
Unauthorized Overrun Penalty (Per Dth)
Maximum {Note 3) -0.1700% $0.000
TFL Backup Sales Service:
Firm Supply Reservation (per Dth of Backup Quantity): $0.00 -0.1700% $1.5860 $1.586
Back up supply (per Dth): $0.4977 -0.1700% (Note 2)




: Winter Weather Forecast




Winter Weather Forecast

» 3 consecutive La Nifia — warmer temperatures for Southwest and along Gulf
Coast and eastern seaboard




STATWEATHER %



_Renewables




RNG

Renewable Natural Gas (RNG) is a pipeline-quality gas that is fully interchangeable
with conventional natural gas and thus can be used in natural gas vehicles.
RNG is created from inedible food waste, manure, municipal solid waste, and wastewater
and is broken down by a naturally occurring process called anaerobic digestion and then
repurposed into fuel for everyday use.

RNG is essentially biogas that has been processed to purity standards.
Because RNG captures emissions from society’s waste streams and redeems its energy
value, it has the lowest life cycle carbon intensity (CI) of any clean energy source
available today. RNG helps decarbonize energy and combats climate change.







RNG growth

Voluntary RNG demand
expected growth in 7 years



Carbon Offsets

Carbon offsets are permits that allow a company to emit a certain amount of carbon
dioxide and/or other greenhouse gasses into the air. One offset permits the emission of
mass equal to one ton of carbon dioxide to be neutralized. Carbon credits were devised as
a market-oriented mechanism to reduce greenhouse gas emissions.

How they are generated: Offsets can be generated through various ways such as land
management through proper grazing and soil management, as well as planting trees, and
direct air capture. To generate offsets a series of requirements must be met to verify the
amount of CO2 pulled from the atmosphere, including internal monitoring and external
verification.




» Karen Simpson
ksimpson@uetllc.com
785-623-0125

» Hunter Kopseng
hkopseng@uetlic.com

303-634-7419

» Corson Purnell
cpurnell@uetllc.com
214-725-7337

» Bryan Rizuto
brizuto@uetllc.com
720-245-5771

» Thank You!

Questions?
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PRESENTER: JARED BLACKNEY CLMC,
CSLC, CLEP

VICE PRESIDENT
MCBRIDE LIGHTING INC
















CIRCADIAN
~ RHYTHM

® What is Circadian Rhythm

® |Internal clock and your day to

day





































WE NEED DISTRICT HOSTS!

e January 26, 2023
* CSU Spur or APS

°* March 23, 2023
* Colo Spgs D11

° May 11 or 12, 20232
* Mesa SD, Grand Junction




CASDEM STRATEGY — WHY?

What is your personal and/or professional why for doing the work you do in
sustainability and energy management?


https://jamboard.google.com/d/1DE5qNeUMf8LnrVJiynrWCXWA5xqVFPxkzuwxyOde0vU/edit?usp=sharing
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CASDEM STRATEGY I\

DRAFT FRAMEWORK




Regionally
Aligned Goal

CASDEM Strategies to Support Goal
Framework

Segment

SOURCE

EXAMPLE FRAMEWORK GOALS | casoemsaresy


https://leg.colorado.gov/bills/hb19-1261

RESOURCE MANAGEMENT | roas area piscusion




NICE SEEING EVERYONE!
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Adams 12@% Shannon Oliver - ESC <oli021294@adams12.org>
Five Star Schools

DPS Cold Weather Sequence

DAREL LEEDY <dleedy@dpsk12.net> Thu, Nov 17, 2022 at 11:53 AM
To: shannon.t.oliver@adams12.org, LEEANN KITTLE <leeann_kittle@dpsk12.net>

Hi Shannon,

Here is the DPS Cold Weather Sequence in our design standards. Please share with Beth as | do not have her email
address. Thanks!

11. COLD WEATHER SEQUENCE

A. A cold weather emergency sequence shall be built into to the BAS that enables DPS to manually control:
1. Mixed Air temperature of RTU and AHU to 45 F.
2. Set OA damper position to minimum or zero.
3. Set the global building night set back temperature to the occupied temperature.

B. The cold weather sequence shall automatically provide the following when outside air temperature is

below 10 F (adj):

1. Set the unoccupied temperature equal to the occupied temperature.
2. close Outside air dampers when the average building temperature is more than 5 deg F below

setpoint.
C. Controls contractor shall coordinate with DPS Controls Engineer on implementation of this sequence.

Darel Leedy
Supervisor, Building Optimization | Sustainability
Main: 720.423.4214 | Cell: 720.940.4005

2800 W. 7t Ave.| Denver, CO 80202 |http://www.dpsk12.org


https://urldefense.proofpoint.com/v2/url?u=http-3A__www.dpsk12.org_&d=DwMFaQ&c=CNWXoL_X4Q56fT19fIpFCA&r=_APs8_GFvpBSY1q4OiwawE4oEI0U3vcSlUjQRhHtC-M&m=8KCJZ8bwb4FZSukKdS1X-LRObpZGEcL0d-TW903CsjQNGeQvohDh7BB72CcGTPqg&s=aFJLLVIXx8rDjY5JR5s0pkTe1BdJXng52_WjHyDK9sg&e=

LIGHTING IN THE STUDENT
ENVIRONMENT

“LIGHT IS THE MOST IMPORTANT
ENVIRONMENTAL INPUT, AFTER FOOD
AND WATER, IN CONTROLLING BODILY

FUNCTIONS.”

-WURTMAN (1975) THE EFFECTS OF
LIGHT ON THE HUMAN BODY, SCIENTIFIC
AMERICAN

HAL CORIN



LIGHTING IN THE STUDENT ENVIRONMENT

* Where are we individually with lighting
 Lighting Background

 Lighting in Schools

e Adjustable CCT

* Review of Five Studies

e Takeaways




CONCEPTS

» Perception for blue light

* Visible light to humans ranges from 380nm — 780 nm

« actual colors, to get cool white or warm white, you’re mixing
different colors - CCT

« Daylighting and circadian rhythm
e Cones and Rods

« RGCs 3 photoreceptor linked to “superchiasmatic nucleus”
1998, controlling cortisol and melatonin

« CRI
 “Full Spectrum”

» Kelvin Scale (Lighting Color)
* Evolution of Lighting




PRODUCTS

* Phillips - SchoolVision/Tunable White

e http://www.usa.lighting.philips.com/products/product-highlights/tunable-white-
technology.html

e Sylvania - Tunable White

Cree — SmartCast
* 3000K-5000K

o http://lwww?2.cree.com/smartcast-landing-page

PlanLED- Beetle
e 2700K - 6500K

e http://www.planled.com/archives/portfolio-item/beetle



http://www.usa.lighting.philips.com/products/product-highlights/tunable-white-technology.html
http://www2.cree.com/smartcast-landing-page
http://www.planled.com/archives/portfolio-item/beetle

LIGHTING IN OUR SCHOOLS

Survey

« How many LED schools do we have?
* Plans to convert or redesign?

Jeffco

* Lighting Audit — Bell MS

* 96 of energy use

e Annual cost
« Consumption and baseload shift: $1.1M + $X00K - ~$0.10/SF/yr

e Opportunities with updates
« Expected savings from retrofit

« Dimming, maintenance, rebates, improved integration, less color
degradation, lowering LPD for 0-25




LIGHTING IN TODAY’S SCHOOLS

 Practice of
overdesigning

 Measurements
 Additional Savings
« Average Ix

—> Before and after
comparison




CAMPBELL ES CAFETERIA
BEFORE AFTER

2.432 KW 12 KW

9472KWH/YR 1620 KWH/YR

INSTALLED COST: $864
ANNUAL SAVINGS: $385.20



PERCEPTION OF LIGHT

 Flicker
e Impact
e Color

 Awareness of CCT
 |Influence of room conditions

o “Cool white fluorescent lighting can drastically improve the
behavior of students who are hyperactive or have learning
disadvantages” — Ott (1976)

 Behavior




SOME FINDINGS

Cheatum and Hammond (2000) Visual impairments can induce
behavioral problems in students which can impact concentration and
motivation. 20% of students are estimated to encounter visual

problems.
(When comparing fluorescent to full-spectrum fluorescent)

Winterbottom and Wilkins (2009) Found that the imperceptible 100Hz
flicker from fluorescent lights were present in 72/90 (80%) of the
UK classrooms in the study.

Ott (1976) revealed that cool white fluorescent light can improve
behavior of hyperactive students or those with learning
disadvantages. Concluded that “hyperactivity is partly due to a
radiation stress condition”.




TUNABLE WHITE DEMO

e https://www.youtube.com/watch?v=MS91xT4QpGk
« Sylvania Lighting Demo
« 3000K, 3500K, 4200K, 5000K

« Common Settings: Color |Ix
Calm [2900K 300
Standard |3500K 300
Focus [6500K 1000
Energy |12000K 650




PRODUCT CYCLE

DECLINE

MATURITY

INTRODUCTION _

FWNTOAYHO $ NI S3TVS

TIME




PRODUCT CYCLE




STUDY SECTION — A FEW PROBLEMS

» The technology has different names
* Philips — 4 names for technology in these papers alone

» Each study will use the same terms to describe only the extremes tested
 “Cool” “Warm” “Dim” “Bright™

« Manufacturers have skipped the R&D and education phase of the
product cycle.

* No two studies test the same lighting settings...
 Every illuminance level tested is higher settings than TLH levels...

« There’s not much out there.

* Few conclusions have been made.

« Most studies lack significant findings. Some findings are disputed.
* Tremendous overlap of relevant technical disciplines.




EFFECTS OF INDOOR LIGHTING ON MOOD

IGOR KNEZ Royal Institute of Technology, Sweden

1995, Journal of Environmental Psychology
« Testing of two successive hypotheses
e Two experiments conducted: Color X
A 3000K 300
B 4000K 1500
* 96 subjects aged 18-55 Exp 1 95 CRI
Exp 2 55CRI

 Daylight removed

o Tested for memory, problem-solving, free recall, performance
appraisal, mood measure, room light evaluation — sorted by gender

-Study was in 1995, these lights were neither dimmable nor LEDs.

PAPER 1 — KNEZ 1995




FINDINGS
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FIGURE 5. Mean long-term recall performance in respective gender, as a function of ‘warm’ (w.w.) and ‘cool’ (c.w.) white light source
(a), in low (h) and high (¢} illuminance conditions, (—— = 2;: F—- = &.)

PAPER 1 — KNEZ 1995




(a)

FINDINGS

» Males preformed better
under warm dim condition

Long term recognition

C.W.

800 (x)

(b

11 ]
LA A CW.
1500 (Ix)

FiGURE 6. Mean long-term recognition performance in respective gender, as a function of ‘warm’ (w.w.) and ‘cool’ (c.w.) white light
source, in low (a) and high (b) illuminance conditions. (F—— = ¢; k=1 =¢.)

» Discernable differences were Not Significant on warm test results.

In either exp 1 or 2

» Females problem solving and long term memory were significantly

enhanced in “warm” light

 “Cool” light created this effect for Males
* Hypothesis confirmed - Mood impacts performance and has a

correlation to color temperature.

PAPER 1 — KNEZ 1995




ILLUMINATING THE EFFECTS OF DYNAMIC LIGHTING
ON STUDENT LEARNING Michael S. Mott The University of Mississippi

Daniel H. Robinson The University of Texas Austin
» Overview of lighting on humans and learning - handouts

« Testing impact of Focus lighting on ORF

* Experiment: Color Ix Ix
Schoolvision Normal [3500K 500
Focus |6500K 1000
Eighty-four 7-8 year olds, Mid-South US

Modified lighting in one group, normal in the other
Focused used during “fluency” exercises

Testing under Normal conditions only*

Blinds drawn during study

Calm and Normal settings available to modified grou




ILLUMINATING THE EFFECTS OF DYNAMIC LIGHTING
ON STUDENT LEARNING

e SchoolVision (Tunable White) 2900K-12000K, < 1000Ix
Calm - 2900K, 300Ix
Standard — 3000K-4000K, 300Ix
Focus — 6500K, 1000Ix
Energy — 12000K, 650Ix

 Results:

Lighting Group ORF scores increased by 34 points, Control by
18 points
Found no impact of motivation or concentration




A COMPARISON OF TRADITIONAL AND HIGH
COLOUR TEMPERATURE LIGHTING ON THE NEAR
ACUITY OF ELEMENTARY SCHOOL CHILDREN

_ SM Berman Lawrence Berkeley National Lab
» Testing of 27, 10-11 year olds under

different CCT by an optometrist ~ Lighting Research and Technology 38,1 2006

* 6500K and 4100K listed, 3620K
5500K measured at H-Surface

» 350Ix

» Takeaways:
» Higher CCT Light narrows the pupil

* Provides greater perception of
brightness

 Light Rays —>central region of the eye
 Best Optical Quality

e Conclusion — could save energy by...




APPLICABILITY AND EFFICACY OF VARIABLE LIGHT
|N SCHOO LS Claus Barkmann Center for Psychosocial Medicine, Hamburg

Physiology and Behavior 2012

***Authors were financially supported by Philips Lighting Hamburg***
e Todetermine if “VL” in classrooms improves:

(1) Student concentration

(2) Student reading speed

(3) Student achievement and the classroom atmosphere

* Experiment: Two schools with two classrooms each (IG and CG)
« Standardized 45 min test

15t Test Standard Setting both groups Color |x
« 2nd Test Standard in CG, Concentrate in IG Standard 4000K 300
Concentrate|5800K 1060
Activate 11000K 675
Relax 3500K 325

— BARKMANN 2012 Ext. Relax__ |3500K 275




APPLICABILITY AND EFFICACY OF VARIABLE LIGHT
IN SCHOOLS

Findings

16.8% improvement in reading
comprehension in IG
compared to 7.1% in CG

Feedback

Concentrate, Activate and
Relax were used most often

Students gave Concentrate a 3.4
on a 5 point rating scale

70.5% of students
recommended using VL

— BARKMANN 2012

Color %
Standard  |4000K 300
Concentrate|5800K 1060
Activate 11000K 675
Relax 3500K 325
Ext. Relax |3500K 275




LIGHTING AFFECTS STUDENTS' CONCENTRATION
POSITIVELY: FINDINGS FROM THREE DUTCH STUDIES

PJC Sleegers University of Twente, Enschedee

Lighting Research and Technology 2012

*** Third Authors were employed by Philips Lighting Eindhoven***
» 4 Settings available “Dynamic Lighting”

» Daylighting included, but not discussed

* Exp 1: 96 Students in Grade 4 and 6
Testing concentration

Pretest normal lighting 300 Ix 4000K
Test 1 and 2 - “Focus”

Pretest — 10/23, Test 1 - 11/24, Test 2 -
12/2

» No conclusions:

» Potential learning identified, and errors
made

Color

Calm |2900K

Standard |3500K

Focus |6500K
Energy |12000K




LIGHTING AFFECTS STUDENTS' CONCENTRATION
POSITIVELY: FINDINGS FROM THREE DUTCH STUDIES

*** Third Authors were employed by Philips Lighting Eindhoven***
o Study 2: 44 Students in Grade 4 and 6

_ _ Study 2
« **Changing llluminance, not CCT Color  |Ix
« Testing concentration Experiment [3000K 750
 Pretest — 1/20, Test 1 — 2/3, Test 2 — 2/17 [Control  |3000K 380

* Pretest normal lighting 350 Ix 3000K
e Test 1 and 2 — Constant “Focus” 1/21-2/18

* While all students improved, Exp Group improved more




ALSO...

» Heschong 2002 — statistical analysis of three school districts and
amount of daylight. Found that increased daylight and skylight
areas increased reading and math scores.




TAKEAWAY S

KNEZ
« Mood impacts performance and has a correlation to color temperature.
» Females preform better at warmer color temps in the study men at cooler

e MOTT
* ORF scores increased more in the I1G vs CG
 LBNL

 Cooler light can lead to energy savings — pupils and perception

« BARKMANN
» Reading Comprehension increased by 16.8% in IG vs 7.1% in CG
» Great feedback from students and teachers

e SLEEGERS

= Under constant exposure of higher illuminance concentration improved

ORE RESEARCH IS NEEDED




WHY IS IT ALL SO CONFUSED?

 Product cycle issues...

« Evolution of the industry, only recently are options
available

e Many companies.

* Quickly changing industry.

e Large companies are facing new challenges.
e Tremendous overlap of relevant technical disciplines.
e Academics usually don’t study design practices.
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