Shannon Oliver
Manager of Energy & Sustainability
Adams 12 Five Star Schools

CASDEM Mtg. — DPS
September 5, 2019



Primary Duties

* Develop and manage Sustainability Management Plan

* Manage Utility Budget
* Electricity
* Water
* Natural Gas
* Waste
* Purchased Solar

* Manage Sustainability Personnel

* Energy Engineer
* Water Resource Specialist



Other Stuff

* Construction Project
Management

* Waste Audits

e Student Engagement

* IT trouble shooting

* Site Walks

* Work Order management
* Firefighter

* Counselor

* Landscape designer
 Compactor troubleshooter
* |nvoice management

* Meetings...

* Procurement...

* Green building design

* Environmental sampling

* HVASC controls

* Irrigation programming



Time, Value, Money...?

Electricity

Purchased Solar Waste 8%
0

% 3%

Natural Gas Waste Water
0,
14% % 20%
Natural Gas
Water 12%
19% Electricity
60%

Purchased Solar
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Annual SS Spend Time Spend



Waste (most days)

The Schools



Waste (on a good day)

Waste Audits & Student
Engagement




Waste — Success

RIVERDALE

AENTARY SCHOOL

ELE!

* Diversion rate up to 19%

e 7 schools composting
* Battery, electronics, light =M

bulbs and ink cartridges )@=
all now being captured in &
recycling




Water (most days)
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“You're wasting
water!” — Resident

“You need to water more
and what are all these
weeds?! — (same) Resident



Water — Success!

¢ >10% (2017) and >23% (2018) NATIVE LANDSCAPES

usage savings
e Avoided costs over $S300,000

both years What to expect from native turf:
_ - It grows taller (12-18")
* Actual savings...not shown due . It requires léss maintenance
to rate increases ® - It is mowed less frequently
* Baseline avg rate: S4.57/kGaI - It r'r'\ay have sc-ections of fIO\.Nering plants
e 2017 avg rate: $5.71/kGal - It will not be vibrant green in hot months

* 2018 avg rate: $6.03/kGal \\ /
Questions? Visit: www.adams12.org/sustainability




Purchased Solar

Show that the solution to the SDE

‘t.'L‘— z

Xy = Bt+/ A5 ds, tel0,1),z € R,
0 1—8

satisfies, for s < t,

. t—s 1=t % .
X: —xl_S+X,1_8+(l—t)<Bt—Bs+/a l_rdB,).

Deduce from the above that the solution is given by

t
X{=$t+(1-t) (Bt'*'/ ILCZB‘,)
0

-

What We Purchased The Math | Do Each Month



Natural Gas (most days)

Countless connection issues with new digital switches
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Natural Gas — mixed performance

Natural Gas History

A

2014-2016 2017-2018

——Cost (S) —Therms
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Do you have any
money in your Utility
budget for ?

Electricity (most days)

Can we leave the lights on
all night for security?

The contractor wants
to VE the VFDs for
the VAV system.

Can School X have a
lower setpoint? One of
the teachers is warm.

Finding thisin a
classroom...




$4,600,000

$4,550,000

$4,500,000

$4,450,000

$4,400,000

$4,350,000

$4,300,000

Electricity — mixed performance

kWh History

2014-2016 2017-2018
——Cost (S) ——kWh

2018-2019
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Thanks for Listening!

“GREAT IDEA BOSS! KEEPS KIDS OCCUPIED
AND HOOKED UP TO A GENERATOR
POWERS THE STORE’S LIGHTS!!”



Pecha Kucha:
How |'ve spent my time

Adam West
Project and Energy Efficiency Specialist

Sustainability, Denver Public Schools
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- Construction PM Managed
PP PM Facili Scope Status
Ty al g v Budget-20.00 ™ | Budget-All| ™
1855 Lincoln Parking Garage Improvemeants 2017 project
1860 Lincoln Elevator #1-6 Modernization 2018/2019 project
ADA Improvements, remodel, CC \
2018 ct
A. Lincoln remodel & FF &E proje
A Lincoln QLE-Remodel - update Tririga 2019 project

All City Stadium

Site Improvements GB 21144 and 60090

2017/2018 project

All City Stadium, T.
lefferson, Kunsmiller

Synthetic turf field

2018 project

All District Cell Phone Towers 2017/2018 project
All District Install Intruder Locks-All in 90.80 20172018 Project
All District Repair Moted Deficiencies budget in 2018 project
Asbury, Cory, Knight,

Merril, Slavens, Full HVAC Assessment 2018 project
Asbury, Cory, Steele  |HVAC Mechanical 2018 project
Barrett, Ebert, Ford,

Garden Place, Air Circulation comonents and

Hallett, Teller automated controls 2018 project
Barrett, Picneer

Charter, Ebert,

Hallett, Teller, Full HVAC Assessments 2018 project
Beach Court,

Remington, Morth HWVAC Mechanical 2018 project
Bryant Webster,

Colfax, Cowell,

Edison, Smedley HWVAC Mechanical 2018 project
Bryant Webster,

Edison, Cowell,

Fairview, Smedley Full HVAC Assessment & Repair 2018 project

Byers Warranty 20172018 Project
Cole HWAC Mechanical 20172018 project
Cole Mew Soccer Field 20172018 project
Cole 3rd floor office for DSST 2018 project
Cole ceiling replacement 2018 project
Colfax Kitchen Flooring-Need 558 2017 project
Columbine,

Gilpin,Ashley,Park HVAC Mechanical 2018 project
Conservatory Green  |Addition 2018 project
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MARK MANUFACTURER MODEL TPE FUEL FUEL INFUT OUTPUT EFFICIEMCY FLUID GPM EWT LWT WOLTIPHHZ DIMENSIONS WEIGHT NOTES
PRESSURE [MBH) (MBH) R R [WxDH) (LBS)
MINMA (1IN WC)
B-1 RIELLO AR 3000 CONDEMNSING NG 3520 3000 2180 20.0% WATER 150 150 180 23010 36T IxE3 2504 1
MOTES:
1. PROVIDE BOILER WITH INTEGRAL PUMP, CONDENSATE NEUTRALIZATION KIT, AND ON-BOARD CONTROL PANEL.
N PUMP SCHEDULE]
1
HEAD IMPELLER EFF. MOTOR MOTOR
MARK MANUFACTURER MODEL SERVES TYPE GPM [FT) ) ) FLUID [HF) (RPN FD VOLTIPHHZ NOTES
P12 BELL AND GDSSETT E-1510 HOT WATER LOOP BASE MOUNTED K] Fiil B376 8 WATER il 1750 YES 2087360
NOTES:
1 ey 1 avcce 1 s | mwese | aoms | uem | wes | R TR TS N p——— PR T T S T T R T 1 ST
Lowo | wer | wow | A A AR T o | e | e | @ | e | + | am | 1 3 ]
| | For— ' — = B B B o B B B |
PLAN MANUFACTURER & SERVES TYPE GPH RECOVERY HEATING RATED CAPACITY FLUE CONTROL DIMEMSIONS (IM) WEIGHT NOTES
CODE MODEL OR EQUAL @ 100°F RISE CAPACITY (BTUH) EFFICIENCY [GALY SIZE WOLTAGE HEIGHT DIAMETER {LBS)
GWH-1 PVl CONQUEST L 130A-GCNL DOMESTIC HOT WATER CONDENSING TANK 471 309 7% 130 4" NOTE 3 az ivd 1,800 1,234
GWH-2 PV CONQUEST L 130A-GCNL DOMESTIC HOT WATER CONDENSING TANK 471 300 7% 130 4" MOTE 3 8z 52 1,800 1,234
NOTES:
1. REFER TO HVAC DRAWINGS FOR FLUE AND COMBUSTION AIR ROUTING.
2 LOCATE ON 6" HOUSE KEEPING PAD.
3. 12001780, 20 AMP, 11AMP FLA.
4. ASME RATED.
FIXTURE COMPOMENT MANUFACTURER MODEL COLOR DESCRIPTION FLOW RATE | ACCESSIBLE | WASTE WVENT cwW HW
(GPM/GEF)
WC-1 WATER CLOSET TOTO CT708E WHITE WALL HUNG, SIPHOMN JET, TOP SPUD, ELONGATED RIM, RE: ARCH FOR MOUNTING HEIGHT. 1.28 NO 4" - 1" -
SEAT TOTO SC534 WHITE OPEN FRONT SOLID PLASTIC SEAT.
FLUSH VALVE TOTO TMTILNIZHCP CHROME MANUAL TYPE FLUSH VALVE.
WC-2 WATER CLOSET TOTO CT708E WHITE WALL HUNG, SIPHON JET, TOP SPUD, ELONGATED RIM, RE: ARCH FOR MOUNTING HEIGHT. 128 YES a4 e 1™ -
SEAT TOTO SCh34 WHITE OPEN FRONT SOLID PLASTIC SEAT.
T B B = o ey e B B e S =113 3= o= ey




Sustainability Notes

= On JEEP?

LEDS:

2qgtl, 2gtl4 submitted OAQ00T5467 OID3864518 ~34470

still more 2gtl4, WST submitted 8/5 QAD078912 5405
LDNE submitted 8/5 OAD078931 5775, sent ESTAR listing
2gtld 2gtl2 gtld submitted &/14 OAD080341 OID3898141 §

Boiler: submitted OAD067604 QID3758773 ~310,500 chec
Water heater: submitted OA0067562 OID3798789 ~51000
2x5HP HWP VFDs: submitted OA0067551 OID3796197 ~
MAU: 13.8 EER, VFD?; RTU 1 & 2: VFDs were factory ins{

split system;
WC flush valve not WS

Contractor?
Invoice?

to Mel on 8/7
nn

Rebate
Amount Application Check
= (nmon EMS) = Submitted? = Approved? = Issued?

25 25
PWSLV LPS40
Type: RI1E
3 3
PWSLV LPS40
Type: R3E
2 2
PWSLV LPS840
Type: R4E
12 12

Type: S1E

"LITHONIA CO#5

This Lot Shipment Consists of:
Ord Qty Shp

Qty Description

2GTL4

2GTLZ

GTL4 3

WGZ48

4400LM EL14L PWS1846

SubType:
3700LM EL14L PWS1846

SubType:
J00LM EL14L PWS1846

SubType:

SubType:

ter

NG,




/A |
Rebate Application

Sustainability Notes = On JEEP?

LEDS:

2qgtl, 2gtl4 submitted OAQ00T5467 OID3864518 ~34470

still more 2gtl4, WST submitted 8/5 QAD078912 5405

LDNE submitted 8/5 OAQ078931 5775, sent ESTAR listing to Mel on &/7
2gtld 2gtl2 gtld submitted 8/14 OADDS0341 OID3893141 5900

Boiler: submitted OAQ0G7604 QID3798773 ~510.500 check issued
Water heater: submitted OAD0BTEE2 OID37983789 ~31000: check issued
2x5HP HWP VFDs: submitted OA0067551 OID3796197 ~51800 check issued

MALU: 13.8 EER, VFD?; RTU 1 & 2: VFDs were factory installed, no rebate; small
split system;
WC flush valve not W5

= (non EMS)

Rebate
Amount

Application Check
= Submitted? = Approved? = Issued? =
Boiler, Water Boiler, Water
Heater, VFDs.  heater, VFDs,
LEDs: 2GTLs. LEDs: 2GTLs, Buoiler, water
2gtld+WST, 2gtld+WST, heater, VFDs,
LDNGB, 2gti4 LDNG, 2gtl4 LEDs: LOMG,
L |

Flease complete this application without logging out. If you exit, you will have to submit a new rebate request. For any
questions, contact our Customer Service Center at 1-800-895-4999.

26712 3300LM LP835 889804702637 22 LED I3y-In troffer 3261 3500K Pattermed #12 aryiic 120-277 323 56 1
26712 3300LM P340 889804702460 22 LED i3y-In troffer 3349 4000K Pattemed £12 acryiic 120-277 323 36 1
26T123300LM 347 LP835 885004703634 22 LED lay-In troffer, 347v 3261 3500k Pattered £12 acrylic 347 123 56 1




. Other Paths:

2 s = * Shop Installs

@ Xeotirer,, & e Word of mouth
* Site visits

* Field verification

Xcel Energy rebate - lighting at Swansea from receipts (642.00_7-30-18 conserve a watt; 140.00 8-22-18 fsgi)
®cel Energy rebate for solar EGD Campus

MSP Master Agreement for solar sites - use fee

®cel Energy rebate - boilers at Manuel from project, field verified

¥Xcel Energy rebate - 25HP Yaskawa VFD for fan at Centennial Elem

®cel Energy rebate - 3x3HP VFDs for HWPs at Kaiser from project, field verified

Xcel Energy rebate - lighting (LDM6) at Del Pueblo from project invoice

xcel Energy rebate - lighting at Mitchell from receipts (1354.26 8-22-18 d3 lighting; 119.84 8-13-18 d3 lighting; 1094.30 11-20-18
Xcel Energy rebate - lighting (LDNG) at Washington from project invoice







éGouge East ngh School - DPS

G209 12 0am ~ 57132018 12.00am

Summary for ime-period shown In graph
28.7 MWIH
Energy Generated 2 59 MWh
Net 26.1 MWh bought

Energy Used

{approx. $3,733.64 used)
{approx. $336.28 saved)
(approx $3,397 38 spant)

10 0 N N

Enongy Used

Summary over last 30 days
125 MWh

Energy Generaled 12.6 MWh
Net 112 MWh bougii

View | LAN Access | Tools | Settings | Help

(approx. $16,191.16 used)
(approx. $1,643 33 saved)
(approx. $14 547 83 spent)
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19 Current
& (Mon) 7 (Tue) B (Wed) $(Thu) 10 {Fri) 11 (Sat) 12 {Sun) 13 (Mom)
Low High . . 2018 EUN
Program Name Title I Status 2018-19 & Ownership Building Name
« | Grac ~ | Grac « - lkh‘tufﬂ].ﬁ.fvr] A

P.R.E.P. Academy HS Title | School-Wide Program | SW 9 12 DPS Owned Facility FPrep Center 58.14 2.08 CEM
P.R.E.P. Academy MS Title | School-Wide Program | SW 3] 3 DPS Owned Facility Prep Center 58.14 2.08 CEM

Sustainability Club or Other Support?
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Hostname [?] eGauged

Automatically obtain address with DHCP [7]

IP address [7] 10

Netmask [?] 255

Network [?] 10

Broadcast address [7] 10

Gateway address [?] 10

Name server 1 [?] 10.0.200.

Name server 2 [?] 10.0.200.
USB Ports + Ethernet ﬂ

LCD Screen

AC Voltage Input l
DC Voltage Input 15 Sensor Ports




 Understand Elec Use/Production
* |dentify problems/opportunities
 Student Engagement

écwge East High School - DPS

N2019 12 10am ~ 512010 12 00am
Summary for ime-period shown In graph

Energy Used 28.7 MWh {approx. $3,733.64 used)

View | LAN Access | Tools | Settings | Help

Summary over last 30 days

Enorgy Used 125 MWh {approx. $16,191.16 used)
Energy Generated 2. 59 MWh (approx. $336.28 saved) Energy Generaled 12.6 MWh (approx. $1,643 33 saved)
Net 26.1 MWh bought  (approx. $3,397 38 spant) Nat 112 MWh bougil  (approx $14 547 83 spent)
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_ East High School v = Total Power v

INTERVAL I
Auto Axis v «« « @ 12:00AM Saturday ‘August v (31 l 2019 v m for - 5Days v » » »» -

~—

550 kW , _ : 105 F
Sat Aug 31, 2019 Sun Sep 01, 2019 Mon Sep 02, 2019 Tue Sep 03, 2019 Wed Sep 04, 2019
481 kW - ‘ ! ! e, , A r . 100 F
| LN
413 kW ‘ ‘ “d ! 95 F
344 kW - ' + S0 F
5 J
c i
g 275kw / 85 F
@
s
206 kW - + BO F
138 kW + 75 F
69 kW - 70 F
0 kw 65 F
12:00AM 12:00PM 12:00AM 12:00PM 12:00AM 12:00PM 12:00AM 12:00PM 12:00AM 12:00PM 12:00AM
e Total Power Demand mmmmm East High School - Grid  ss=== East High School - Solar == Temperature &
Interval view: 15 minutes v
ith: Other Data Feed(s v
Peak Demand Total Consumption Avg Temperature B Compars i (<) :
Select Data Feed(s)
496 kW illa 24,919 kWh 791F =
2:00 PM Demand line:  None v

Hinh a7l










Custom Aluminum Utility Cart

(Custom Utility Cart in SolidWorks by Diego Garcia)

Total Cost: $950
e Angle: $148
e Sheet: $262
e Casters: $40
e Labor: $500

e Custom fit to solar panel
e Light weight

e Custom shelf height to accommodate electrical

e More expensive

Store Bought Steel Utility Cart

(Steel Flat Handle Utility Cart Mfr. Model # RSC-2448-3-BLU-95)

Total Cost: $647.59

e Cart $495.77
e Estimated Standard Shipping $151.82

Pros:

e Cheaper
e Easy grip handle

e Weight (~150 Ibs)
e Not aluminum
e Shelf Clearance is a concern
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SECTIOXN 06 10 00

ROUGH CARPENTRY 8)

. REENGUARD

101  GENERAL DESIGN GUIDELINES Indoor Air Quality Certified

A In general work m this section 1s not specified in other sections and 1s not exposed to normal view. C A L I F O R N ' A

B. Wood frame construction is not preferred in DPS facilities. Use of wood frame construction requires A'E AIR RESOURCES BOARD
coordination with building code requirements and approval of DPS.

C. Provide confinuous fire-retardant treated 34" plywood or OSB continuous lumber blocking at all mountng
locations including but not limited to:

1. Handrails and guardrails  apapy wesT 7:31 AM Reply X
2. Door stops .
Would like to add: "
3. Hold opens
4. Grab bars PART 2 PRODUCTS .
_ . South Coast GREEN LABEL

5. Architectural specialties 2.01 MATERIALS
6. Plumbing fixtures A, Composite Wood Products: Products shall be made using ultra-low-emitting +PLUS¢

' ) ) formaldehyde resins as defined in the Califarnia Air Resources Board's "Airborne Toxic A s
7. Toilet accessonies Control Measure to Reduce Formaldehyde Emissions from Composite Wood Products” or Testing ;,%:,y
8. Luminaires (wall mounted) shall be made with no added formaldehyde. —=

: carpet-rug.org
9. Surface mounted devices B. Multipurpose Construction Adhesive: Adhesives shall have a VOC content of 70 g/L or
10. Casework and shelving (wa less.

11. Industrial shelving I

Denver Public Schools -
100% Construction Documents Hoim Elementary

18 February, 2019 AMD #17-055 / DPS # 294-6301-RI

SECTION 01 35 46
INDOOR AIR QUALITY PROCEDURES

PART 1- GENERAL










DENVER 3 W1
@ PUBLIC ‘ Sustainability

SCHOOLS

Home | About Us

Welcome to Sustainability at Denver Public
Schools! Our team improves resource
efficiency, engages students and staff, and
promotes sustainability across the district.
Our website is currently under
construction, and we will be rolling out
more content over time. For now, please
check out the links below.

(ol lelmloiol o B 1o [« | - |- U —— ——— - ——

|
e |
|
|
|
|
|

San .=

L T fer= 1 —

DPS schools are competing to What are you doing for Earth Garden of Youth

save energy In Renew Our Day 2020, its 50th To learn more about our garden program, click here!
Schools 2.0! anniversary?

The competition runs from February 19th to April 1st. Earth Day's 50th anniversary is Wednesday April 22nd,

2020! Let us know what you'd like to do or how we can
help at dept_sustainability@dpsk12.net!

Connect with DPS About DPS DPS News Quick Links

o o @ Mission and Vision Announcements Careers
Denver Plan 2020 Events DPS Google

Schools Our DPS Weskly Webmail
ACCESSIBILITY INFORMATION Departments/Services Weather Finandal Transparency
Calendars Board of Education




CASDEM - ADAM_WEST @dpsk12.0rg - Outlook

Send [/ Receive Folder

2 Tell me what you want to do...

View

= |°=ﬂ. Q B Ignore x % (9 E_\/\ ELMeeting | [¥7 XcelRebates . LED Retrofit Mover () Unread/Read | Search People A
=] =
N N N 7 Clean Up~ Del e R Ie . ed ’1_{; 1M - & To Manager E1 Team Email *| g Rules~ HH Categorize = EE Address Book ,
ew ew ew elete eply Reply Forwar _ i i eport
Email ltems~ | Meeting | 4 Junk - Al EiMore~ ||V Done €2 Reply &Delete | = MioneNote [ FollowUp~ Y Filter Email - Phish
Mew TeamViewer Delete Respond Quick Steps Pl Move Tags Find PhishAlar... L
- <
4 Favorites All Unread | Search CASDEM (Ctrl~E) AP [ curentFolder ~| | 3 Reply EaReply All S Forward G5 IM
Inbax 167 5| | |FROM | suBJECT |RECEVED ¥ |size  |¥ =] Tue 9/3/2019 %18 AM
Unread Mail 220 4 Date: Yesterday Leedy, Darel
. '
Sent ltems il Leedy, Dar... CASDEM lunch Tue 9/3 9:18 AM 18K
Deleted | 121 Sarry, | am going to be out as well. Regards, Darel Leedy Application Engineer | Sustainability |'r RE: CASDEM lunch
eleted [temns ; H
4 Date: Two Weeks To EFaes, Jim; [ Gavin, Melanie J; [ Corin Hal
. = Purkay, Eric; Bl West, Adam;
Archive [ [ Craig Wrig... Sept 5th CASDEM Meeting & Other News Man 8/19 9:23 AM A08 K Ce \nfgodgum”céhrism‘;ier am;
Conversation History Hi Jim. It's taken care of. Mot sure how | missed that. Regrets, Craig Wright Natural and I'r -~

4 Inbox 167 4 Date: Three Weeks Ago
179D EE Comm. B... [ Corin Hal; ... [EXTERMNAL] Re: Sept CASDEM Location Wed 8/14 10:38 AM 62 K sorry, | am going to be out as well.
. . Will do, Thanks Jlim Hal Corin Energy Manager Jeffco Public Schools >
Capital Planning Regards,
»
CASDEM 4 Date: Older
DoTS Flraig Wrig... Happy New Year Tue'a'..’.16 ‘IGEBAM 3K . Darel Leedy

RICOH

1-888-456-6457
www.myricoh.com

Wy

"y




APS 2020

APS Energy Management Tools

Presented by:
Craig Wright — Natural and Renewable Resources Manager

Every Student Shapes a Successful Future



EnergyCAP Portal

S  Aurorc . J—
.,j_gggg;; Aurora Public Schools Searcl ? % 1 EnergyCAP.

Dashboards &% District at-a-glance Filter by building or building group a & 3 <> M

& My Dashboards
@ d

Altura Natural Resources District Wide Monthly Cost Trend

Arkansas Natural Resource 1,000,000~

b= 53]
x>

Aurora Hills Natural Resour 200000

Boston Natural Resources

Central Natural Resources

B =

Century Natural Resources

KBtu x 1,000,000

Clyde Miller Natural Resoun

Columbia Natural Resource

m

Crawford Natural Resource!

Dalton Natural Resources
Commodity Cost Building Energy Use Rank

IT Center 195.566 KBtu/SqFt ~
Jamaica CDC 107.729 KBtu/SgFt
Aurora Frontier K8 103.681 KBtu/SaFt
Pickens Tech College 100.373 KBtu/SaFt
Aurora Quest K8 100.194 KBtu/SgFt
Ed. Services Center-3 99.816 KBtu/SqFt
Warehouse/Print Center 96.494 KBtu/SaFt

Dartmouth Natural Resourc

District at-a-glance

B &

East MS Natural Resources
B 9:zctne

Elkhart Natural Resources Bl Weter & Sewer
Fletcher Natural Resources Natural Gas
Frontier Natural Resources »

Fulton Natural Resources

Gateway Natural Resources

Hinkley Natural Resources iiaspenation SIS RANEKEY | v
lowa Natural Resources
Jewell Natural Resources
Kenton Natural Resources
Lansing Natural Resources
Laredo Natural Resources
Lyn Knoll Natural Resources

Montview Natural Resource ¥

Every Student Shapes a Successful Future



ALTURA
Altura Meter
DARTMOUTH
Dartmouth Meter
JEWELL
Jewell Meter
MONTVIEW
Montivew Meter
SIDE CREEK
Side Creek Meter
VIRGINIACT

Virginia Ct Meter

Main School Dashboard Page

Elementary Schools (P-5)

ARKANSAS
Arkansas Mefer
ELKHART

Elkhart Meter
KENTON
Kenton Meter
PARIS
Paris Meter

SIXTH AVE

Sixih Ave Meter

WHEELING

Wheeling Meter

P-8, K-8 & Middle Schools

AURORA HILLS

Aurora Hills Meter

FRONTIER

Frontier Meter

BOSTON

Boston Meter

MOSLEY

Mosley Meter

CENTURY
Century Meter
FLETCHER
Fletcher Meter
LANSING
Lansing Meter
PARK LANE
Park Lane Meter
TOLLGATE
Toligate Meter
YALE

Yale Meter

CLYDE MILLER

Clyde Miller Meter

MRACHEK

Mrachek Meter

CRAWFORD
Crawford Meter
FULTON
Fulton Meter
LAREDO
Laredo Meter
PEORIA
Peoria Meter

VASSAR

Vassar Meter

COLUMBIA
Columbia Meter

MURPHY
CREEK

Murphy Creek Meter

DALTON
Dalton Meter
IOWA
lowa Meter
LYN KNOLL

Lyn Knoll Meter

Vaughn Meter

EAST

East Meter

NORTH

Morth Meter

Webpage customized using WordPress
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Summary for time-period shown in graph

Energy Used 10.2 MWh

(spprox. $1,331.81 usad)
Energy Generated 0.00 Wh (approx. $0.00 saved)

Natl 10.2 MWh bought  (approx, $1.331 91 spent)

DD - B D CE D

A
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View | LAN Access | Tools | Settings | Help

Summaty over last 30 days
Energy Used 50.2 MWh
Ensrgy Gensarated 0.00 Wh

(epprox. $6,526.05 used)
(approx. §0.00 savad)
Net 50.2 MWh bought  (approx. §6,526.05 spant)

T T




School Specific Dashboard

EnergyCAP.

Sable Annual Expenses Sable Monthly Expenses Sable Energy(Gas & Ele)By Mo
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Bill CAPture

Scanned
Bill Image

Imported Into
, EnergyCAP and
Electronic Bill Images Linked

Files — :
EnergyCAP. Optional A/P Interface

ories | BillCAPEUrE™ — e i
PDF from ,

Vendor Automated Report
Distribution

Bills Mailed
Directly
to ECI
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Bill CAPture

PUBLIC SERVICE COMPANY DF COLORADD
SERVICE ADDRESS ACCOUNT NUMBER DUE DATE

@ Xce’Energyv ronchy o 5375003373 09/10/2019

ORA, CO BO011-2418 STATEMENT NUMBER STATEMENT DATE AMOUNT BUE

RESPONSIBLE 8Y NATURE®
650579267 08/20/2019 $6,844.59

»°

DAILY AVERAGES  Last Yoor RLILAZLL SUMMARY OF CURRENT CHARGES (dotsiled charges begin on page 2)
:‘E”F‘E'f"‘l"ev T3F 15°F Electricity Service 07/19/19 - 08/19/19 45600 kWh $6,805.68
i 14252 LA Natural Gas Service 07/22/19 - 08/20/19 O therms $38.91
jactricity Cost $192.86 21954 -
Current Charges $6,844.59

YOUR MONTHLY NATURAL GAS USAGE ACCOUNT BALANCE /Balanca de su cuenta)

\2 AUTOro Previous Balance Asof 07/19 $4,897.98
\L_ Public — Aurora Public Schools II I Payment Received Check 08/07 -$4,897.98 CR
¥ 7 0 e

-/) Schools Balance Forward $0.00 — 5

o EA TR 2

Sdds b0 Cbreny MNINS S0 OVIRAIS-SRN K01
..J.. Cart T drs

| Buildings & Meters +++ > Elementary Schools > Sable ES Sable ES-Ele1 [3017 Temf b roeeast-y

01 Sake Bt 020201y

@ Lyn Knoll ES Bills Actuzl Data Calendan ) Normalized Dats Inter A 20 ot

See oy 1449342 _XCELENIRAY_T3- T001YY3_201 90830

Montview ES Emall

Hearin
Fax

£ 1-860of86 | > Or wiif Derrsang

Bifable Demand

1 hil A Please
e 1 bills selected S Totu Comt

Park Lane ES
Peoria ES
Sable ES $ 416,811.62 Total Cgfst of 86 Bills

3a 80

Service & Faciity

Sable ES-Elel A : Billing Period - 13} Sscoadary Seneral 48600 kwin 5 2oz

.:‘i\ Commodny Ad H 137575

Sable ES-Nat1 ¥ & Aug 2019
Sable ES-Nat2

Distiibubion Demand

53-7500337-3 Jul 2019 Gen & Tranam bemand

1238.60

308420
Sable ES-Post
7500337-3 Jun 2019 | -+ .
'3, Sable ES-Recycle | Demand Side hgm Cost
® @ 53-7500337-3 May 2019
Sable ES-Refuse Purch Cap Cost Ad)

53-7500337-3 2019 | cac

¢t Sable ES-Wir1

Every Student Shapes a Successful Future



Thornton Weather

Contact Us Search

I\Thovetoriiteather.com
b Local weather for Thovieton S Denver, Colorac

Colorado, USA Updated: 9/372019 .
Wind:

{2 Navigation (7 Heating & Cooling Degree Days (°F) (65°F Base)

Home
Data last updated 5/3/2019 2:00 PM.
Mews & Blog
Forecasts Other Monthly Summary Reports
| Temperature || Rain || Wind | Snow || Barometric Pressure || Sunshine || Solar || UV || Dew Point | WetBulb |

Live Conditions

Weather Webcams Daily Detail Reports
| Temperature || Rain || Wind || Snow || Barometric Pressure || Degree Days || Sunshine || Solar || UV || Dew Point || WetBulb

Radar & Maps
Lightning
Severe Weather

Winter Weather

Almanac

Weather Education

Area Information

About Us

Weather Links

Search Site

Donate

Active Alerts

NONE |

B Twitter

Every Student Shapes a Successful Future

Mobile

Year
3984 4% 4
59394 +
54164 ¥
56831 %
56613 ¥
60977+
642704+
532704
61856 +
B041.6 4
6180.7 +
G104 4% +
60593 +
19792+ 4

58220




SkySpark

All Sites | Select w

All Sitee | Gateway HS

Rules Options

; Duration

AHUO5

AHU-LH

Under-Ecan and Coofing

AHU-06 Chilled Water Coil Pump
AHUOT

AHU-O7 Chilled Water Coil Pump
AHUOE
AHU-0E Chilled Water Coil Pump

Unoccupied Pump Operatian

ot Fully Cpening

-
ri

Unoccupiad Pump Opesatian

rNot Fu

Every Student Shapes a Successful Future




SkySpark

= S = e -
Selectw|| < | This Week | > || Rules || Optons |

| Zoom Out Split || Copydatass w|| Download v |

A e ) SR | Araren Timestamp 3-5ep-2019 Tue 6:00:24AM MOT

AHU Cparating While Fan iz OFF faize
Under-Econ and Cocling true

Aurara, CO Temp 78°F
Aurarz, CO Humidity 64 %RH
Aurgara, CO Sunrise faize
Aurora, CO Condition showers

Under-Econ and Cooling

_ Weather Aurors, CO I Sunrise @ Temp {°F) @ Humidity (%RH) Return Air Temp T701°F
' Mixed Ar Temp 76.83°F
Supply Air Temp 6413°F
Qutside Air Temp 5797 °F
Supply Air Temp SP = 3

Chilled Water VIv 100%
Supply Fan Speed 100%
Qutside Air Damper Cmd 20%
Hot Water Viv 0%

Supply DSP Setpt 7 inH:0
Supply DSP 0341 inH:0
Return DSP Setpt 0.1 inH:0
ESP Setpt 0.08 inH-0
Building Static Pressure 0.009inH-0
Return DSP 0.112inH:0

® Mixed Air Temp @ Outside AirTemp @ Return Air Temp @ Supply AirTemp @ Supply Air Temp S|

@ Chilled Water Viv @ Hot Water Viv @ Outside Air Damper Cmd @ Supply Fan Spesd

co2sP 2,000 ppm
COZLevel 764 ppm

M Suppiy Fan Cmd
B SupplyFan Sts
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Niagara

OAT Enable 400°F

0.70infwc B

010in/we
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SkySpark

E arsos

Licenee maintanance is out of date B Creig Wright
E] *  Swivel Table
o
| anus | anuos

Swivel {}

Table

Show view state

Show view data
Sparks 3-Sep-2019 « AHU-06 v Equip

Under-Econ and Cooling

- Weather Aurora, CO I Sunrise @ Temp (°F) @ Humidity (%:RH)

" ® Mixed Air Temp @ Outside AirTemp @ Return Air Temp @ Supply Air Temp @ Supply Air Temp SP
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School Dude

AAUurorca
Public
Schools

Home Calendar Reports My Settings RL%elile(S

Search for | @ Advanced Search

Actions: Add | st | Graph | Report

Work Order Shortcuts™~ Related Links~
Add/Update Work Order

' Maintenance
% DIRECT.

Services | Help

Legend~

Work Order: NEW
Save Reset|

Status (7] Priority [7]
| -- Select Status -- ' | -- Select Priority -- ¥ |
Status Date Created By

Craig Wright

Date Created

Location
|-~ Select Location --

Buildng

[ -- No Building Available-- ¥ |

Area Area Number

| -- Select Area -- Y|

Request Date [/] ‘

{9/3/2019 I | - Erammgmmey?
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Air Pressure Meter
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Portable Power Meter

-
Z

JIMOJ
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¥iLw
g ! § oA
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Favorite Tool
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1. SAFETY for humans

2. SAFETY for equipment & systems

3. Energy, Water, Waste Diversion Measures do not mess with building Occupants
mission

4. Have Fun. Stay Professional. Shrug off the haters ©



“Tools” used daily... S e —

TEST and visually site verify all

S
@ From OS85 |vavapplicMode
Enum Writable

From 0SS

VAVOccModel @
Enum Writable 2/6/19 test MWL to FPBs only not VAVs

need to link FPBs and VAVs seperate above

Cannot assume ot

M0 - ol
e - {nul}
T

AHU_DAT

Numeric Writsble 7/17/18 MNL code appears to keep CFM setpoints

From AHU
from MAX CFM until RTU DAT is cold.

x MHNL also will not start DX if 5F VFD < 50%
- that is a problem. Fix that logic for gas heat and summer dx
""DAIKIN \-ﬁﬁ
‘ VAVFol

Installation and Maintenance Manual IM 893-9

Oy, Apphed Av Systems
Pact Number 1M 850
Detw Deosmbnr 2815

V.
iting Setpt Numr_‘cww ®
DOt

RoofPak™ Singlezone Heating and Cooling Units
RPS/RDT/RFS/RCS 0150—140D i e

with MicroTech® Ill Unit Controller and Refrigerant R-410A
UNIT DATA
Make McQuay Make/Frame
Model RPS105CLA H. P RPM
Senal Number FBOUD10700414 02 Volis/Phaso/Hortz
Arr IClass Blow Through IF. L Amps/S. F
Discharge Horizontal [Make Sheave
Make Sheave Browning Sheave Diam/Bore 3B5V110/2 3/8"
Sheave Diam /Bore 3B160/2 15/16" Sheave Distance 48 1/4"
No. Bells/make/size 3/0ptvBX136
: ' No. Fiftersitypefsize 33/Pleated/24x15x2
e { No. Filtersitypeisize 11/Pleated/20x15x2 R
on = TEST DATA DESIGN ACTUAL TEST DATA DESIGN ACTUAL
oy — Totai CFM 44 250 47 185| |Discharge §. P 275
o —— Totai S P 511 5.19{|Suction 8. P -2.44
. Fan RPM NG 1220] |Reheat Cod 8 P
X  —— Cooling Call S. P 275204071
™ — IMotor Volls 460| 468/470/470| |Preheat Coll S. P
- Motor Amps 72| 63.5/73571.1||Fiters S P -2.25/-2 44119
Qutside Air CFM 4760 5076
Retumn Air CFM 39,490 42,108




J ]
[ . house this |
N summer?

r'l County Fair Sustainability Team
Awareness for Energy, Water,
Waste Diversion

, ’
i
"o Fare s o\
o cre Lol % )
. {as
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. I3 19 | 'R
-
AT < 7, 00 yyre
8, "

Derr he £ = ¥/o "w

—n 1 B [

7

MANDATEL

WATER
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Promote Energy & Water consumption and
cost with Facilities staff.... Hopeful some will
take an interest ©

Poor mans dashboard share with Maint, Controls, &

?- HVAC techs and building supervisors.

Dashboads @& Belldng Operaticns CFT

o A My Dainioads

Buliing Operations CI'Y

Utility meter Interval data is so very cool!




Programmed interval data alerts in Tridium wiresheet to email if meter measures a spike.

| thought pretty cool NO COST helper....

Sadly one HVAC Preventive Maintenance tech told me to remove alerts since it annoyed him ®

Even after | explained we pay $20 per peak kW and an accidental 20kW increase for 15 minutes costs
us $400...0ur buildings are not pharmacies or surgical suites.

Delete Respond

Miagara Alarm From Alt_Plz_kW_Hi_Alert

Retention Policy ACG 24 Months (2 years)

Source:  Alt Plz_kW Hi_Alert
Timestamp: 03-5ep-15 1:00:04 PM MDT
Normal Time: null

State:  Offnormal / Unacked
Alarm Class: Critical_Alarms
Text: Electric meter indicates kW is high

above normal for 15 minutes. 150 kW for hot peak summer.

Alarm Value: true
Present Value: true

oegov.com David Shaw;

Cuick Steps T IMove Tags [ Editing Zoom OneMote

Keith Jones; B Dawn Smith; & John Hall; B2 John Judge; &8 Randy Bonel -

Expires 9/2/2021



Most important tool | use is my k

RADIO to keep calm &

stay smiling

Employee A “l am freezing

IH

same time

Employee B next cubicle “l am Hot!”

Employee A “the office grass is dying

III

same time

Employee B “we are wasting water!”

(U .. W |

: ¢ 2 ] T
WELCOME TO ONE OF YOU HAS | T RULE THAT THE
TEMPERATURE COURT. % FROZEN APPENDAGES ||  THERMOSTAT MUST [
il ANDONEOFYOUIS |x| BESETATEXACTIN._ L.
i| BURNING UP. BUT ONLY 4 9 72 DEGREES.
*| ONE TEMPERATURE |5
CAN RULE THE OFFICE. |4 -
i
g
3
2




<)

AWARENESS
OF THE NEED FOR CHANGE

KNOWLEDGE
ON HOW TO CHANGE

ABILITY

TO IMPLEMENT REQUIRED
SKILLS AND BEHAVIORS

Hmm RADIO, real coffee cups, and
plastic lined coffee cups.. ®

REINFORCEMENT
TO SUSTAIN THE CHANGE

DESIRE
TO PARTICIPATE AND
SUPPORT THE CHANGE

Wishful recycling?

Human Behavior training




Sustainability Volunteer Team promotes ALL
EMPLOYEE engagement for Water, Energy, or Waste
Diversion.

When employees are aware they understand and
help ©

I"‘.Llavﬂf
|} SN
| B







We all have similar existing
building challenges....

Stay strong when you see
NEW remodel or construction
issues and everyone wants to
close out the project ©




