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Energy Use by Type of Building

The top five energy-consuming building categories used about half of the energy
consumed by all commercial buildings in 2012

% Consumption Top five energy-consuming building categories:

15% Mercantile and service - Malls and stores, Car dealerships, Dry cleaners, Gas stations

14% Office - Professional and , Banks

10% Education -

8% Health care - Hospitals, Medical offices

6% Lodging - Hotels, Dormitories, Nursing homes



https://www.energy.gov/eere/understanding-energy-use-cities-infographic
https://www.eia.gov/energyexplained/index.php?page=us_energy_commercial

Increase Energy Efficiency Through Policy

Local Jurisdictions RESIDENTIAL ENERGY CODE ADOPTION

Building Codes & Energy Codes
> Establish codes

> Enforce codes
> Lead by example

> Promote high efficiency | ,. AN
certification of public and private TV O\
buildings | T —
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. Meets or exceeds the 2018 IECC or equivalent 2] . Meets or exceeds the 2009 IECC or equivalent [16) m .

. Meets or exceeds the 2015 IECC or equivalent 117 . Mo statewide code or precedes the 2006 1ECC [12]

. Meets or exceeds the 2012 IECC or equivalent (8] O Home-rule states with significant local adoptions An n&, program

Sources: https://www.nrel.gov/docs/fy100sti/46532.pdf, http://bcapcodes.org/code-status/residential/



https://www.energy.gov/eere/understanding-energy-use-cities-infographic
https://www.nrel.gov/docs/fy10osti/46532.pdf
http://bcapcodes.org/code-status/residential/

Why Energy Codes Matter

In the U.S. buildings use.. And account for

Q- 40% of total energy 40% of emissions
; 70% of total electricity

Residential Code Stringency
S
Building Energy Codes Matter because they... | 5~ ?Jsm,_,gm*m
v’ Reduce Pollution and Increase Reliability g
v Make a Cost-Effective Investment s \ oo
v"Improve Long-term Sustainability £
v/ Provide Quality and Comfort ) 2 s
s i ot it \ B s et

Source: http://bcapcodes.org/getting-started/why-energy-codes-matter/



http://bcapcodes.org/getting-started/why-energy-codes-matter/
https://www.ase.org/resources/building-energy-codes-driving-down-energy-costs

Who Benefits from Energy Codes?

Consumers and homebuyers can be assured that they have purchased or rented a home that

meets minimum standards for energy efficiency, and as a result will see significantly lower utility
bills.

The construction industry can have a documented advantage over existing homes, as well as
a level playing field, with respect to minimum energy efficiency requirements.

Code officials can be confident that new and renovated buildings are designed and built to
meet industry standards for quality and comfort, thus improving consumer protection.

Utilities can benefit from supporting energy codes through access to cost-benefit data to use in
determining future investments and attribution of savings to efficiency programs. Additionally,
codes can provide better energy forecasting and decreased peak demand.

State and local governments can reduce energy demand and greenhouse gas emissions,

while ensuring that their constituents live and work in comfortable buildings with low utility
bills.

Sources:



https://www.energy.gov/eere/understanding-energy-use-cities-infographic
https://www.energycodes.gov/about/why-building-energy-codes

Energy Code Impacts

Model energy codes for residential and commercial buildings are
projected to save from 2010-2040:

$126 billion energy cost savings
841 MMT of avoided CO, emissions
12.82 quads of primary energy

These savings equate to the annual emissions of:
177 million passenger vehicles

245 coal power plants
89 million homes

Sources:


https://www.energy.gov/eere/understanding-energy-use-cities-infographic
https://www.energycodes.gov/about/why-building-energy-codes
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https://www.imt.org/wp-content/uploads/2018/02/CodesCommercialInfographic.jpg

Adopt Available Green Building
Certifications

Texas ranks 5™ in
per capita LEED
gross square
footage by State

GREEN
\ I GLOBES
Check out who's r—\\

certified in our | (‘ESTAR COMMUNITIES

reglo n ! i ; ‘_“S'-j‘il SET GOALS. MEASURE PROGRESS. IMPROVE YOUR COMMUNITY,

Green at College Park Plano, TX

Arlington, TX Denton, TX

Perot Museum
Dallas, TX




Adopt Available Building Codes

. . . 2018 International Green
2018 International Residential % Construction Code Get a List of Recommended

Codes and Regional
Amendments Here:
https://www.nctcog.org/en

vir/regional-building-

codes/amendments

lgCC

<

NT r 1 A
GREEN CONSTRUCTION

*Appendix T: Solar-Ready Provisions for Provides criteria for energy efficiency, resource

detached one- and two-family dwellings conservation, water safety, land use, site development,
townhouses; includes chapters on ' indoor environmental quality and building performance
”Ene'rgy Efficiency” that can be adopted broadly



https://www.nctcog.org/envir/regional-building-codes/amendments

Regional Success

\’I
i LEWISVILLE

City of Dallas

Adopted a Green Adopted the
Sustainable el Ore IMEnEs, Green Built

2015 International Texas Protocol

includes initiatives Energy Conservation
on Energy Efficiency Code, &
and Conservation ‘

Green Energy Policy


https://www.cityofdenton.com/en-us/government/strategic-initiatives/simply-sustainable
https://dallascityhall.com/departments/sustainabledevelopment/buildinginspection/Pages/greenBuilding.aspx
https://dallascityhall.com/departments/sustainabledevelopment/buildinginspection/DCH%20documents/pdf/BI_2015_IECC_Amendments_01-25-2017.pdf
https://dallascityhall.com/government/Council%20Meeting%20Documents/qolac_4_recommended-resolution-for-green-energy-policy_040819.pdf
http://greenbuilttexas.com/wp-content/uploads/2018/11/GBT_V3_with_2015_code.pdf

Comprehensive Energy Plan Success -
Knoxville, TN

Community Size: Population of 180,000

Goal: Reduce energy intensity 20% by 2020

Barriers:
» Lack of a unified organizational plan capable of efficiency improvements

» Lack of access to building performance data

Solution:

» Developed a public task-force to develop a work plan, entered into a energy services
performance contract to retrofit municipal buildings, and implemented a data tracking

T 16%

Outcome:
» An average 16% decrease in energy consumption from retrofitted facilities and energy
data more easily accessible prompting the proposal of efficiency ideas



https://www.energy.gov/eere/understanding-energy-use-cities-infographic
https://betterbuildingssolutioncenter.energy.gov/implementation-models/designing-comprehensive-energy-plan

Regional Energy Manager Project

PARTNERSHIP WITHIN NCTCOG, BETWEEN TRANSPORTATION AND
ENVIRONMENT & DEVELOPMENT STAFF




Project Overview

Purpose

Expand Local Government Staff Capabilities in Energy Management Topics
and Compliance to SB 898 Reporting

Increase Use of Energy and Water Benchmarking Tools

Improve Accuracy of Emissions Reduction Data Associated with Reduced

Energy Use

Outcome
Demonstrate the value and benefits of increasing regional energy
education
Quantify facility energy consumption via benchmarking
Assess energy reduction impacts on regional Air Quality data in order to
serve as a regional template for other regions to utilize.




Project Timeline and Deliverables
May-August 2019

February )\
2019 i ( Publish digital \
Deploy a survey to resources (energy
identify the energy assessments, project-
management i related analysis etc.)
needs and interests | on Conserve North
of the region Texas Website
O | O O O
' Develop workshops and Create three
| trainings based on (3) local
regional interests government
identified in survey case studies

August
2019

Complete Project



http://www.conservenorthtexas.org/

Regional Survey Results

Overall Interest to Lower Energy Use via:

Topic
On-Site Renewable Energy Generation
General Electricity Procurement

Renewable Energy Procurement

<—___Emergency Prepareness

Building Siting and Utility Coordination
Building Controls and Retrocommissioning

< Facility Retrofits
< Water Efficiency

*

|
|

J

Lighting
Green Building Certification Requirements and Best Practices
Construction Codes (New Construction & Retrofits)

Helpful Resources

Sl Operational and Maintenance Protocols and Policies

Energy Codes
Energy Audits

Developing a Comprehensive Plan

< Energy Benchmarking
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Upcoming Workshops + Trainings

May June August
Workshop 1 Workshop 2 Workshops 3 & 4
May 23 June 28 August 21
e SB 898 e SB 898 (82R) / SB 241 Workshop 3 (9am-12pm)
e Value of Benchmarking (86R) e Lower Energy Usage
and Building Portfolio e Lower Energy Use through Energy
Manager through Energy Planning Efficiencies in and
and Coordination around Buildings

Workshop 4 (1pm -4pm)

e Emergency
Preparedness and the

Energy Supply




Local Government Energy Reporting - SECO

SB898 (82R) amended by SB241 (86R) Section 388.005 (c) Health and
Safety Code

Purpose: Lower Local Government Energy Consumption

Requirements: Requires all political subdivisions, institutes of higher education,
and state agencies in the 42 Ozone Nonattainment and Near Nonattainment
Counties to establish a goal of reducing electric consumption by at least 5% each

state fiscal year for 38-years 7 years beginning September 1, 20431 2019 and to
Submit Annual Reporting

Issues: Lack of Awareness, Non-Compliance with Annual Reporting Requirement



https://capitol.texas.gov/BillLookup/history.aspx?LegSess=86R&Bill=SB241
https://statutes.capitol.texas.gov/Docs/HS/htm/HS.388.htm#388.005

Local Government Energy Reporting - SECO

Who Reports? P —

Reports due: November 1.

(lvseco

State Enrgy Conseryation Dffice

The following entities in 42 Nonattainmentor & -

political subdisisiosn, institution of bigher education, or state agency to establish a goal to reduce dectrical consunption by at least five percent each fveal
year for ten years beginning September 1, 2011, Each entity nrust report to the State Energy Conservasion Office (SECO) regarding the entity's efforts 10
nect the gaal, and progress the cutity has made.

Near Nonattainment counties:

Cities and Counties =— jf_

Ema Addvess Bhone Number
L3 ill 898 (82R), has your entity established a goal to reduce electrical consumption by at lease
Reporting Period ten years beginning Seprember 1, 20112 QlYes Q[No

State fiseal year (Sep. 1 - Aug. 31),

ent
e below indlicating the areas in which your entity has made efforts and progress oward meeting energy goals.
Energy Consumption Data =] tronics [=]]

Ester annual electrical usage in kWh for the state fiscal year (Sep. 1 - Aug. 31) and gross baseline square fsotage of each building. Reporting weal fed Hesr and Power 0 HvAC O Renewsble Generation
. L4 . energy s mandaory. A breskd energy by building i optional O Insulation Radiant Barrier O Water/ Wastewater
nstitutes or Aigher ucation R
O Maintenance/Operation 0| Water Heating
= R e i

Buildings fie brief description of planned
iris. Your description will be included in SECO' annual repore. Attach addicional pages if needed.

TrafcLighting

Street Lighting.

Water (pumps) Faclties

What'’s Due: = —

Annual report to SECO regarding the entity’s
efforts and progress to meet the 5% energy e

! mesres are cout-effectioe, and that it has alrendy implemented all aneilable
cost-effective measuresis exenspt from the anmual reporting requiremens if s subsequens repart would indicate o change in statis
1om o the mand, lease check the b 4 poovide additlonal &

tification For this exemption request.

reduction goal e

I The Entity has included a report to this effect.

1 Bill 898 nd

DUE: November 1 (annually) -

orby mail te: State Energy Conservation Office
Attn: $B89B Repart
111 E.17th Streat
Austin, TX 787111440

the exemption.




Cities & Counties That Have Submitted Energy Reporting Requirements to the State Energy
Conservation Office (SECO) Outlined in Section 388.005 Texas Health and Safety Code

L. 1 Lo f
LI:hzntE:tn el

Graham

Legend
- tear Monattainment Counties
g= = 2015 Monattainment Area
] 2008 Monattainment Area
Cities Subject to Report
| Number of Yrs Reported
[ 11-3yrs
[ 4-6yrs

B 7 yrs
[ ] cities Who Haven't Reported

Counties Subject to Report
Number of Yrs Reported

I:|1_3yrs :N rth C 1T
[ ¥ santral Texas
4 I:l Soties Yho Havent Repore iy e June 2013 = Council of Govemnments



https://statutes.capitol.texas.gov/Docs/HS/htm/HS.388.htm#388.005

FOR MORE INFORMATION

Tamara Cook
Senior Program Manager
Environment and Development Department
(817) 695-9221
tcook@nctcog.org

Lori Clark
Program Manager
Transportation Department
(817) 695-9232
Iclark@nctcog.org

https://www.nctcog.org/envir/natural-resources/energy-efficiency

North Central Texas
Council of Governments



mailto:tcook@nctcog.org
mailto:lclark@nctcog.org
https://www.nctcog.org/envir/natural-resources/energy-efficiency

State Energy Conservation Office

Energy I\/Ianagement Pollcy & Plan

Presented by Saleem Khan PE‘CXA



http://www.teesi.com/

Energy Management Plan & Policy

What is Energy Management?

» “Energy management is the proactive, organized
and systematic coordination of procurement,
conversion, distribution and use of energy to
meet the requirements, taking into account
environmental and economic objectives”

4"Vssco

State Energy Conservation Office

10f21

Source: VDI-Guideline VDI 4602, page 3, Beuth Verlag, Berlin 2007.



Energy Management Plan & Policy

Why ?

»Why do we need energy plans and energy
management policies?

»Energy management plans and policies are effective
strategies to influence day-to-day operations and
behavioral practices

» Low cost to implement

»Can yield appreciable energy and maintenance cost
savings

»Occupant satisfaction

»Integration into sustainability plan

4"Vssco

State Energy Conservation Office

2 of 21




Energy Management Plan & Policy

Challenges

»Organization structure and top management
support

» Training and awareness
» Staffing resources, shrinking budgets

» Capital required for energy efficiency building
upgrades

» Failing equipment or poor equipment performance
»Occupant satisfaction & support (at all levels)
» Establishing a baselines for tracking

»Development & adoption of policy and plans‘"VSECO

State Energy Conservation Office

3of 21




Energy ManagementPlan & Policy

Organizational s of gt

Y School Board)
Structure &

S u D DO rt City Manager/

Superintendent/
CEO

Director of
Facilities / Public Energy Manager

Energy
Management
Program

Energy /
Sustainability

Coordinator at
each Facility

Manager of
Maintenance &
Operations

Energy
Management
Steering
Committee

(vseco

State Energy Conservation Office

4 of 21



Energy Management Plan & Policy

Energy Policy and Plan Distinction

Energy Management Policy

VS.

Energy Management Plan

» Adoption Strategy
> \Varies

»Recommend two step process
» Policy
» Plan




Energy Management Plan & Policy

Energy Management Policy

» Authoritative document establishing the vision,
intent and goals of the Energy Management (EM)
program

»Usually 1-2-page document

»Includes the general responsibilities and roles of
different departments relating to Energy Management

» Establishes overall goals and objectives

4"Vssco

State Ene vation Office

6 of 21




Energy Management Plan & Policy

Energy Management Plan

»Document detailing how the energy goals will be
achieved

»Establish goals, equipment parameters and usage,
facility operation, temperature setpoints, O&M
procedures, new construction, etc.

» Further details the responsibilities and roles of
different departments

»Energy Management Steering Committee, Energy
Management Department, etc.

» “Sustainability Plan” includes water management,
recycling, alternative energy, carbon footprint, etc.
4"Vssco

State Energy Conservation Office

7 of 21




Energy Management Plan & Policy

Energy Management Plan Outline

i. Mission Statement

ii. Statement of Concerns

iii. Commitment to Implementation of Program
Iv. Energy Management Steering Committee

4"Vssco

State Energy Conservation Office

8 of 21




Energy Management Plan & Policy

Energy Management Plan Outline (cont.)

v. Promotion of Energy Management
vi. Energy Management Department Role

vii. Acceptable Equipment Operating Parameters
» Handling of comfort issue

viii. Equipment Usage and Requirements

4"Vssco

State Energy Conservation Office

90of 21




Energy Management Plan & Policy

Energy Management Plan Outline (cont.)

ix. Lighting Energy Conservation
X. After Hours Event Approval Process

Xi. Maintenance and Operation (M&O) for Buildings
and Equipment

xii. Public Awareness / Outreach

4"Vssco

State Energy Conservation Office

10 of 21




Energy Management Plan & Policy

Energy Management Plan Outline (cont.)

xiii. New Building and Construction

Xiv. Alternative Energy Sources

xv. Establish a Water Management Program
xvi. Integration into Sustainability Planning

4"Vssco

State Energy Conservation Office

11 of 21




Energy Management Plan & Policy

Energy Management Plan Specifics

> Mission Statement

»To be implemented within each of the facilities and/or
campuses; will produce a safe and productive
environment for occupants, while simultaneously
providing prudent management of financial and energy
resources.

» Statement of Concerns

»The [City/County/District] is concerned with current and
projected energy costs and power requirements due to
current population growth patterns within the area.

» 1t is within the best interest of the [City/County/District]
to conserve energy and natural resources.

4"Vssco

State Energy Conservation Office

12 of 21




Energy Management Plan & Policy

Energy Management Department Roles

» Develop comprehensive program for energy efficient op’s
»Responsible for implementation, operations, and enforcement
» Establish routine energy tracking

» Evaluate energy rates and utility provider proposals

»Routinely review efficiency improvements; recommend new
technologies, more efficient equipment, systems and
operating techniques

»Work with other departments to develop efficient practices

» Annually review and revise the standard practices

» Energy purchase, systems purchasing, education, reporting

4"Vssco

State Energy Conservation Office

13 of 21




Energy Management Plan & Policy

Acceptable Equipment Parameters

» Establish uniform temperature set points for all spaces
» Occupied/unoccupied

» Monitor and ensure other building parameters (humidity
levels, CO,, etc.) are within acceptable limits

»Start/stop times will be adjusted seasonally to avoid
unnecessary runtimes

»Holiday shut downs

» Procedure for handling comfort complaint

4"Vssco

State Energy Conservation Office

14 of 21




Energy ManagementPlan & Policy

Typical Daily Workorder Scenario (handling of comfort issue)

standards?

EMT notifies
T Occupant space occ’t that the
Facilit
Y is Hot room is per EM
policy standards
YES
Energy Is room at EMT monitors
Management EMT receives temperature room and End of
Dept complaint setpoint documents point Workorder

of failure

Maintenance
Department

HVAC Technician
is dispatched to
site to
investigate

HVAC Technician
repairs HVAC
system

(vseco

State Energy Conservation Office

150f 21



Energy Management Plan & Policy

Public Awareness

»All staff, occupants should be aware of utility
management efforts

»Signage to turn off lights, etc.

» Provide feedback on energy and S saved

»Posters, emails, newsletters
> ENERGY STAR Certifications
» Possible incentives

4"Vssco

State Energy Conservation Office

16 of 21




Energy Management Plan & Policy

Alternative Energy Sources

»Pursue cost effective applications of alternative energy
sources including, but not limited to, PV Solar Arrays, Solar
Water Reheat, and alternative fuels

PV Location

Wind
Generation

Solar Therm:;l Pool- Hting ‘"y SECO

State Energy Conservation Office

17 of 21




Energy Management Plan & Policy

Water Management Program

Establish a program to reduce water consumption. The following
conservation measures should be employed:

» Investigate the use of water conserving faucets, showerheads, and
toilets in all new and existing facilities.

» Utilize water-pervious materials such as gravel, crushed stone, open
paving blocks or previous paving blocks for walkways and patios to
minimize runoff and increase infiltration.

» Employ Xeriscaping, using native plants that are well suited to the local
climate, that are drought-tolerant and do not require supplemental
irrigation.

» Utilize drip irrigation systems for watering plants in beds and gardens.

» Install controls to prevent irrigation when the soil is wet from rainfall.

» Establish a routine check of water consuming equipment for leaks and

repair equipment immediately ‘"VSECO

State Energy Conservation Office

18 of 21




Energy Management Plan & Policy

Integration into
Make Commitment SUStai nabi I ity Plann i ng_

Assess Performance » STEP 1 — Make a Commitment to
& Set Goals Sustainability

» STEP 2 — Assess Performance
and Set Goals

» STEP 3 — Create Action Plan
» STEP 4 — Implement Action Plan

» STEP 5 — Evaluate Progress and
Re-Assess

» STEP 6 — Recognize
Achievements

» Roadmap to sustainability
through Energy Management

Create
Action Plan

Re-Assess

Implement
Action Plan

Recognize
Achievements

(vseco

Evaluate
Progress
State Energy Conservation Office

Source: Guidelines for Energy Management, ENERGY STAR 19 of 21




Energy Management Plan & Policy

Recap and Summary

» Energy plans can help realize increased cost savings
potential in conjunction with Energy Efficiency
projects

» Awareness and behavioral practices have minimal
upfront cost with appreciable impacts on
conservation efforts

»The success of the program is dependent upon
total cooperation from every level within the
system; from the top down

4"Vssco

State Ene vation Office

20 of 21




Energy Management Plan & Policy

Questions?

Saleem Khan, PE., CxA
TEESI Engineering
(512) 328-2533
saleem@teesi.com
www.teesi.com

Stephen Ross
State Energy Conservation Office (SECO)
Office: 512-463-1770
stephen.ross@cpa.texas.gov
https:/ /comptroller.texas.gov/programs/seco/

l"Vssco

State Energy Conservation Office

21 of 21



mailto:saleem@teesi.com
mailto:stephen.ross@cpa.texas.gov

State Energy Conservation Office

Energy Savings anchamtenance and
Operatlons Practices

Presented by Saleem Khan, PE"CXA'*



http://www.teesi.com/

Maintenance and Operations Practices

Operations & Maintenance (0&M)

» Operations and Maintenance are the decisions
and actions regarding the control and upkeep of
property and equipment. These are inclusive,
but not limited to, the following: 1) actions
focused on scheduling, procedures, and
work/systems control and optimization; and 2)
performance of routine, preventive, predictive,
scheduled and unscheduled actions aimed at
preventing equipment failure or decline with the
goal of increasing efficiency, reliability, and
safety.

4"Vssco

State Ene vation Office
Source: “Operations & Maintenance Best Practices”, Federal Energy Management Program, Department of Energy, August 2010. 10 f 18




Maintenance and Operations Practices

Preventive Maintenance

> Reactive
Avg
Maintenance Maintenance
. Type Breakdown*
> Preventive =
Reactive >55%
L Preventive 31%
> Predictive
Predictive 12%
Other ~2%

» Reliability Centered

*From a study in 2000 in the US

(vseco

State Energy Conservation Office

* Source: “Operations & Maintenance Best Practices”, Federal Energy Management Program, Department of Energy, August

2010. 20f 18



Maintenance and Operations Practices

Operations Efficiency

» Operational Efficiency represents the life-cycle,
cost-effective mix of preventive, predictive, and
reliability-centered maintenance technologies,
coupled with equipment calibration, tracking,
and computerized maintenance management
capabilities all targeting reliability, safety,
occupant comfort, and system efficiency.

» 0&M department prime objective “keep things
running and functional”

4"Vssco

State Energy Conservation Office

Source: “Operations & Maintenance Best Practices”, Federal Energy Management Program, Department of Energy, August 2010. 30 f 18



Maintenance and Operations Practices

Energy Management

» “Energy management is the proactive, organized
and systematic coordination of procurement,
conversion, distribution and use of energy to
meet the requirements, taking into account
environmental and economic objectives”

»Prime objective is to create policies and
practices that aim to minimize energy

consumption to the maximum extent
possible.

l"Vssco

State Energy Conservation Office

40f 18

Source: VDI-Guideline VDI 4602, page 3, Beuth Verlag, Berlin 2007.



Maintenance and Operations Practices

Organizational Structure

» Organizational setup and hierarchy
» Facilities/Public Works
»M&O Department
»Sustainability Department
»Energy Manager/Department
»Other

4"Vssco

State Energy Conservation Office

50f18




Maintenance and Operations Practices

Typically, 0&M Energy Savings Measures..

» Low-cost or no cost in nature
» Easily implemented with in-house personnel
»Quick paybacks

l"Vssco

State Energy Conservation Office

6 of 18




Maintenance and Operations Practices

Examples — Lighting Systems

» Review Light Levels

»Inspect and Improve control of Interior and Exterior
Lighting

» Replace incandescent and fluorescent lamps with
LEDs

» Install LED Exit Signs

» Clean lighting equipment and document lighting
levels

» Group re-lamping or de-lamping
(lvseco

State Energy Conservation Office

7 of 18




Maintenance and Operations Practices

Examples — HVAC Systems

» Establish HVAC unit service schedules
»Maintain boilers/ furnaces

»Inspect cooling equipment
»Maintain economizers

»Test AHU'’s

»Inspect and clean coils, fans, air ducts
» Replace air filters

»Maintain controls

»Sensor Calibration
(lvseco

State Energy Conservation Office

8of 18




Maintenance and Operations Practices

Examples — HVAC Systems (cont.)

» Schedule HVAC equipment operation based on building
occupancy

» Avoid manual operation of equipment
» Separately schedule temperature control and ventilation

» Maintain optimum cooling, heating, and setback set
points

» Hail guards on condenser coils
» Insulate Hot Water and Chilled Water equipment

» Repair leaking control valves

» Flush hot water fixtures

4"Vssco

State Ene vation Office

90f18




Maintenance and Operations Practices

Nexuses between 0&M and Energy
Management Functions

(vseco

State Energy Conservation Office

10o0f 18




Maintenance and Operations Practices

Importance of Cross Training

(lvseco

State Energy Conservation Office

11 0f 18




Maintenance and Operations Practices

Strategies to Reduce Energy Waste

Behavioral Practices O&M Practices
Practices that can be Practices that can be
adopted by all building adopted by building
occupants; staff, custodians, operators,
students, etc. and managers

Both requiring very little to no capital investment!

4"Vssco

State Energy Conservation Office
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Maintenance and Operations Practices

Effective 0&M Program Benefits

» Energy savings of 5%-20% of whole-building energy
use (depending on building type, baseline, & use)

» Minimal comfort complaints

»Equipment that operates adequately until the end
of its useful life or beyond

> |AQ maintained

» Safe working conditions for the buildings’ operating
staff

4"Vssco

State Energy Conservation Office
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Maintenance and Operations Practices

Temperature Setpoints
S emperature setpoints
Occupied Cooling 74°F - 76°F
Unoccupied Cooling 85°F
Occupied Heating 67°F - 69°F
Unoccupied Heating 50°F

»What is the impact of raising the space cooling
setpoint by 1 degree Fahrenheit?

» Approximately 1% reduction of HVAC energy
consumption/year!

(lvseco

State Energy Conservation Office
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Maintenance and Operations Practices

HVAC Scheduling

»Schedule HVAC Operation based on building

occupancy
» Cooling, heating, outside air ventilation, etc.

»Occupancy sensors communicating with HVAC

» A facility in the NCTCOG region could save 15%

of HVAC cooling costs by reducing HVAC
operation by 2 hours

»Assumptions: DFW Climate; 12 month operation;
existing EFLCH = 1,267, proposed EFLCH = 1,078

4"Vssco

State Energy Conservation Office
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Maintenance and Operations Practices

Lighting

» Lighting makes up 20%-40% of electric bill

» Turn off lights when not in use!
» Offices, common areas, kitchen, etc.

A

» Turning off the lights for even one hour of per

day could result in approximately 10% reduction
in lighting energy!

4"Vssco

State Ene vation Office
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Maintenance and Operations Practices

Outside Air Infiltration Reduction

»Reduce outside air infiltration
» Weather stripping, leaky ducts, etc.

» An average exterior doorway without weather
stripping could result in approximately S25/year
in cooling and heating energy costs!

»Source: SECO Quick Calcs for DFW area

(lvseco

State Energy Conservation Office
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Maintenance and Operations Practices

Discussion and/or Questions?

Saleem Khan, PE., CxA
TEESI Engineering
(512) 328-2533
saleem@teesi.com
www.teesi.com

Stephen Ross
State Energy Conservation Office (SECO)
Office: 512-463-1770
stephen.ross@cpa.texas.gov
https:/ /comptroller.texas.gov/programs/seco/

4"Vssco

State Energy Conservation Office
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SECO Resources




About SECO

Mission Statement: To Increase the Efficient Use of Energy and
Water While Protecting the Environment

Focus on Public Sector Facilities — Indirectly Benefitting Taxpayers

Support for Energy and Water Efficiency Project Implementation
o Education and Training

o Technical Assistance

o Project Financing

U.S. Department of Energy State-Level Program Conduit
o State Energy Program (SEP)
o Pantex/Waste Isolation Pilot Plant (WIPP)

(lvseco
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SECO Support

Training/Education
o Energy Codes (Workshops & Adoption Toolkit)
o WattWatchers

Technical Assistance
o Preliminary Energy Audits (K-12 & Local Governments)
o Virtual Energy Audits

Financing
> LoanSTAR Revolving Loan Program
o Energy Savings Performance Contract Guidelines & Education

l"Vssco

o Energy Conservation Office



https://eepartnership.org/program-areas/energy-codes-2/energy-codes/2015-energy-code-adoption-toolkit/

https://comptroller.texas.sov/programs/seco
@ Programs (Ivseco

STATE ENERGY CONSERVATION OFFICE

SECO partners with Texas local governments, county governments, public K-12 schools, public
institutions of higher education and state agencies, to reduce utility costs and maximize efficiency.
SECO also adopts energy codes for single- family residential, commercial, and state-funded buildings.

s

=
=
=
=
=
=

‘ Funding & Incentives Programs Energy Codes
SECO Funding Opportunities Alternative Fuels Program Training & Code Compliance
LoanSTAR Revolving Loan Program Clean Energy Incubators ‘ Energy Code Adoption Process
Other Funding Resources Industrial Energy Efficiency Code Contacts
Innovative Energy Demonstration Program Commercial & Multi-Family Construction
Local Governments Program Single-Family Construction
Schools Program State-Funded Buildings
State Agency and Higher Ed. Program Local Ordinances
Pantex Program Texas Water Conservation Standards
] [e3] o
- Energy Reporting Resources About Us
State Agencies and Institutions of Higher Ed Combined Heat and Power in Texas Contact Us
Local Government - Energy Efficiency Best Practices Guide - Sign up to receive updates @
Utilities Energy Savings Performance Contracting

Schools SECO Reports



https://comptroller.texas.gov/programs/seco

LoanSTAR Revolving Loan

Finances Projects that Reduce Energy/Water/Utility Costs
o Simple Payback Period of 15 Years or Less
o 2% Loan Interest Rate; 1% if Choose ARRA Funds with More Reporting

Open Enrollment Through August 30, 2019
o Maximum S8 Million Loan Per Application
o Maximum 3 Loans per Entity

Program Overview
https://www.youtube.com/watch?v=4IFuj 5ZeGl



https://www.youtube.com/watch?v=4IFuj_5ZeGI

Other Funding & Incentives

Database of State Incentives for Renewable Energy:

®
Local, Utility, State, Federal DSIRE

www.dsireusa.org

Texas Department of Agriculture:
S DEPARTMENT OF AGRICULTURE City Population < 50,900; County Population <290,000 |
COMMISSIONER SID MILLER Water / Wastewater infrastructure; Street / Drainage; Housing
Awards Range from $75,000 - $800,000
www.texasagriculture.gov/GrantsServices

Texas Water Development Board:
Financial Assistance Programs

Loans, Grants, Deferred Interest, Combination Grant/Loan Texas water
Political Subdivisions, non-Profit and Community Water Supply
Corporations, Private DeVEIopment Board

www.twdb.texas.gov/financial/programs



http://www.dsireusa.org/
http://www.texasagriculture.gov/GrantsServices
http://www.twdb.texas.gov/financial/programs
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2018 Recommended Codes and Regional

Amendments

»The Regional Codes Coordinating Committee
(RCCC) reviews International Codes and
recommends regional amendments.

» Goal is to standardize model codes and
recommend regional amendments for use
throughout North Central Texas.

»Reduces municipalities cost of training code
personnel; makes it easier for contractors,
builders, and developers to work from city to city;
and reduces overall construction costs.

»The 2018 Recommended Codes and Regional
Amendments can be found at:
https://www.nctcog.org/envir/regional-building-
codes/amendments

2018 Recommended Codes and Regional Amendments

Download Format

2018 International Building Code - Regional Amendments [PDF] [Word]

s 2018 Approved Agency Documentation [PDF] [Word]

+ 2018 Final Report [PDF][Word]

¢ 2018 Statement of Required Special Inspections [PDF] [Word]

& 2018 Special Inspections Program [PDF] [Word]
2018 International Existing Building Code - Regional Amendments [PDF] [Word]
2018 International Residential Code - Regional Amendments [PDF] [Word]
2018 International Swimming Pool and Spa Code - Regional Amendments [PDF] [Word]
2018 International Plumbing Code - Regional Amendments [PDF] [Word]
2018 International Mechanical Code - Regional Amendments [PDF] [Word]
2018 International Fuel Gas Code - Regional Amendments [PDF] [Word]
2018 International Energy Conservation Code - Regional Amendments [PDF] [Word]
2018 International Fire Code - Regional Amendments [PDF][Word]
2018 International Wildland Urban Interface Code Opinion Statement [PDF][Word]



https://www.nctcog.org/envir/regional-building-codes/amendments

Story Map of 2018 Regional Model

Construction Codes Survey

2018 Regional Model Construction Code Survey

[ 7 8 9 10 11

Welcome to the web map of the 2018 Regional Model Construction Code Survey. Click
through the maps at the top to see which versions of the International Codes have been EXAS
adopted across the North Central Texas region as well as responses to other survey m
questions. Click on any city to see a summary of its responses. =

The data on these maps were collected by the North Central Texas Council of
Government’s Environment & Development department through an online survey.
NCTCOG hosts the Regional Codes Coordinating Committee (RCCC), a committee
composed of public and private sector code professionals with five code advisory boards
that encourage the adoption of NCTCOG recommended model codes and regional
amendments. The goal of the RCCC is to standardize the model codes used throughout |
North Central Texas. =

I
| Rockwall
A list of helpful abbreviations and references can be found below. |

IBC: International Building Code : )
IFC: International Fire Code 1 Palo Pinto
IMC: International Mechanical Code I

IPC: International Plumbing Code I

IRC: International Residential Code : Kaurman
IECC: International Energy Conservation Code (The state-mandated code is the 2015 IECC) LS

IFGC: International Fuel Gas Code

Johnsan

Ellis

|
|
IEBC: International Existing Building Code I
MEC: National Electrical Code (The state electrical code is the 2014 NEC.) |

|

IGCC; International Green Construction Code -~ \ p

« -
A Erath T Somenvell
Survey Questions \ \\ P v - & \ - E

- - ——

What is your city's code adoption schedule? N - N -

When does your city anticipate adopting the 2018 International Codes? i - - A Mavaro
Is your city an Option A or Option B dity according to the NCTCOG \ - h

Amendments to the International Building Code and International Fire
Code?

When your city adopts codes, does your city typically utilize amendments as 5 ol
published by NCTCOG? N -
Would your city like assistance with evaluating opportunities to adopt more v
current codes?

o

(=1
Esri, HERE, Garmin, NGA, USGS, NPS | Esri, HERE, NPS ==



http://nctcoggis.maps.arcgis.com/apps/MapSeries/index.html?appid=898f709c2c014977876ecb7dd2da8f96

Regional Adoption of International Energy
Conservation Code (IECC)

018 Regional Model Construction Code Survey

Code History

2z E] 4 5 & 7 & 9 10 11

Effective Dates Codes
International Energy Conservation Code (IECC)

————————— ——— A T Prior to 1999 Mo mandatory statewide energy code.
According to the State Energy Conservation Office (SECO), “effective Nov. 1, 2016, SECC adopted the 2015 International B —_—1
Energy Conservation Code (IECC) far commercial, industrial and residential buildings wlier than three stories. The code

applies to AZ R3 and R4 residential buildings and excludes single and twe-family residences of three storfes ar fewer above

grade. “For more information, dickhere.

Bk
1

Sept. 1, 2001 - March 31, 2011 2000 IECC (with 2001 supplement)

Wise Deriton

According to the South-central Partnership for Energy Efficiency as a Resource, Taxas it 5 home rufe ' stace which aliows for
local jurisdictions to make local, o the energy code, 5o fong as the change does nat result in 5 less stringent
code. To amend the state code in i and affected counties, Fnergy Systems Laboratory (ESL) of Texas ARM
University must first datermine whether the amended code is as stringent as the existing state code.” For more
information, click here.

Hunt

= e -
.

P -1

1
1
1
I
: April 1, 2011 - Oct. 31, 2016 2009 [ECC
I
I
I

Nov. 1, 2016 2015 [ECC

]

In 2012, the US Environmental Protection Agency (EPA) designated ten counties (Collin, Dallas, Denton, Ellis, johnsan,
Kaufman, Parker, Rockwall, Tarrant and Wise Counties) in North Central Texas a5 nonattainment for the pellutant ozone in
accordance with the 2008 8-hour ozone National Ambient Air Quality Standards (NAAQS). Nonattainment counties are
defined as those that "do not meet (or that contribute to ambient air quality in a nearby area that does not meet) the national
primary or secondary ambient air quality standard for 3 NAAQS™ (US i Protection Agency).

o el e e e o

.
=g ——m——-a

Barier s 5
Ealo Pinto antg erant

Affected counties are those designated as an "affected county” under the Texas Health and Safety Code Chapter 386 - Texas
Emissions Reduction Plan. In the North Central Texas region, the affected counties are Ellis, Hood, Hunt, Johnson, Kaufman,
Parker, and Rockwall Counties.

\ Hood

Relevant Committae: NCTCOG hosts the Energy 2nd Green Advisory Board (EGAB), which provides support and technical
advice to NCTCOG'=_Regi Codes L inating Ce i (RCCO) on & wide range of energy and green issues. Click here
for more information on the EGAB.

Johnson

- ——
PR —

-
Energy Cor ion Code (IECC) \\
® 2015 A)
® 2012

2009
o 2006

® 2000 N -
® Mot Adopted ———
Mo Response
NCTCOG Counties

i




Conserve North Texas

.
( ;‘o .:,..?..‘ NO”h
Clearinghouse of Energy Efficiency, Water ,onserve Texas
-

Conservation, and Transportation Resources

Resource Types .
yp Topic
Programs
Tools
Calculators

Case Studies

Water Fuel
i ce water rch resources that help reduce Explore resources to reduce ener
www.conse rvenorthtean.org Find rgsources to reduce wate Ause Searc e _ a p educ p S u (o ,0 e_ u» ergy
and increase water conservation energy consumption and increase and fuel intensity within the
within the public and private sector. energy efficiency across all sectors. transportation sector.



http://www.conservenorthtexas.org/

Conserve North Texas Resource:
Preliminary Energy Assessments (PEAS)

* Preliminary Energy Assessments (PEAs) are provided
by the State Energy Conservation Office (SECO) and
offer cost effective resource efficiency measures
entities can implement to decrease energy
consumption at no cost to you!

o Help guide the development of an energy management
policy

o Provides facility benchmarking using ENERGY STAR
Portfolio Manager

o Recommended maintenance procedures

o Develop efficiency level guidelines for equipment
purchases

L e 4
;.vo.',f,?.. NOﬂh
,oenserve Texas .

List of Preliminary Energy Assessments (PEAs) from Entities in the North Central Texas Region:

Cities:

City of Richland — PEA 2007
City of Rockwall — PEA 2010
City of Fort Worth — PEA 2015

City of Denton — PEA 2018

Preliminary Energy Assessment
Service Request Form
Form# 50-852

(lvseco

,,,,,,,,

,,,,,,,,,,,

TIE 17 Steet

Water Districts:
Tarrant Regional Water District — PEA 2010, PEA 2015
Trinity River Authority — PEA 2015, PEA 2016

City of Fort Worth Water Production — PEA 2016

Counties:

Ellis County — PEA 2004

1SD’s:

Cedar Hill ISD — PEA 2009, PEA 2011
Crowley I1SD — PEA 2009

Duncanville ISD — PEA 2009, PEA 2011
Rains ISD — PEA 2009

Allen ISD — PEA 2010

Find the full list of PEAs from
entities in our region on
Conserve North Texas here!



https://comptroller.texas.gov/programs/seco/programs/local/pea.php
http://conservenorthtexas.org/item/preliminary-energy-assessments-peas

Go Solar Texas

35 LARY

Texas-Specific Information about Solar

Key Resource Types
y P Go Solar Texas

Best Management Practices

' Texas: State.of Solar

Cost Benefit Analysis

Trainings

Case Studies

Solar 101 Steps for Going Solar
M e et N g -IN-a- B OX Learn the basics about solar energy, Considering installing a solar energy
terminology, and equipment. system? Now what? Steps for Going

Solar provides details on solar energy
systems, costs, tools for determining if
solar is right for your property, and more.

Solar power is an emerging clean energy option that can positively

impact North Texas’ environment and save consumers money on their
electric bills. Dallas-Fort Worth is a prime location for solar technology
and its growth due to the region’s climate and geography. Solar power

WWW. gOSO I a rtexa S ° 0 rg can provide much of the needed electricity when electricity demand is

] : o
highest - when it's hot and the sun is shining. =
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http://www.gosolartexas.org/

Solar-Ready Guidelines and Ordinances

INTERNATIONAL
CODE

DN

COUNCI®

4

2015 International Residential Code

Second Printing: Jan 2016

APPENDIX N VENTING METHODS

APPENDIX O AUTOMATIC VEHICULAR
GATES

APPENDIX P SIZING OF WATER
PIPING 5¥STEM

APPENDIX Q RESERVED

APPENDIX R LIGHT STRAW-CLAY
CONSTRUCTION

APPENDIX 5 STRAWBALE
CONSTRUCTION

APPENDIX T RECOMMENDED
PROCEDURE FOR WORST-CASE
TESTING OF ATMOSPHERIC VENTING
SYSTEMS UNDER N1102.4 ORN1105
CONDITIONS = 5ACH 50

APPENDIX U SOLAR-READY
PROVISIONS—DETACHED OME- AND
TWO-FAMILY DWELLINGS, MULTIPLE
SINGLE- FAMILY DWELLINGS
(TOWNHOUSES)

INDEX

EDITORIAL CHANGES - SECOND
PRINTING

2015 International
Residential Code
(Second Printing: Jan 2016)

This title has multple versions

Go Solar Texas Resources

Develop a Solar-Ready Buildings Checklist for New
Construction

This document is a white paper created by Solar Ready Il to provide best management
practices for developing a solar-ready buildings checklist for new construction and

includes relevant examples.

Model Ordinance Guidelines for Municipalities

The Model Ordinance Guidelines for Municipalities provide guidance for cities on best
practices for the development of a solar ordinance. These guidelines are based on a
series of roundtable discussions held by NCTCOG with planners, sustainability
managers, building inspectors, and solar industry professionals from North Texas. See
page 31 for language specific to solar-ready construction.

Adopt a Solar-Ready Ordinance

This document is a white paper created by Solar Ready 1l to provide best management

practices for adopting solar-ready ordinances or building codes to promote solar-ready
construction and includes relevant examples.



https://codes.iccsafe.org/content/IRC2015
http://gosolartexas.org/sites/gosolartexas.org/files/docs/PL_3-A_Develop_Solar_Ready_Guidelines.pdf
http://gosolartexas.org/sites/gosolartexas.org/files/docs/Solar-PV-Model-Ordinance-Guide.pdf
http://gosolartexas.org/sites/gosolartexas.org/files/docs/PL_3-B_Adopt_a_Solar_Ready_Ordinance.pdf

Transportation as Part of the Energy Economy

Source® End-use sector”
Percent of sctors Transportation
Petroleum® i 2 T I . Energy is 37%
roleus ' i == < ::
36.9 = (37%) of Total Energy

(36%) -

Consumption
Matural gas-
30
{31%)
Residential
11.9 (16%)
Coal
13.2 — . Commercial
(13%) } 5 9.4 (12%)
Total = 75.9
Renewable energy* y
11.5 (11%) & Electric power sector’
Nucleaéil :E.};-‘ power - Electncity retail sales .
- 13.0 U.S. energy consumption by source and sector, 2018

Total = 101.3
(Quadrillion Btu)

Electrica

Total = 38.3


https://www.eia.gov/totalenergy/data/monthly/pdf/flow/css_2018_energy.pdf

DFW Clean Cities — Transportation Efficiency
www.dfwcleancities.org

Fuel Switching Fuel Conservation

(Alternative Fuels) (e.g. Idle Reduction)

Dallas-Fort Worth
CLEAN CITIES

Energy Efficient

Mobility Systems Fuel Economy



https://www.dfwcleancities.org/

Electric Vehicle Infrastructure Projection Tool

(EVI-Pro) Lite

EERE Home | Programs & er Information

U.5. DEPARTMENT OF

Ene
RGY | rene:

Search the AFDC

Alternative Fuels Data Center

FUELS & CONSERVE LOCATE - -
VEHICLES FUEL STATIONS Maps & Data Case Studies Publications

LAWS &
INCENTIVES

EERE » AFDC » Tools (5 Printable Version

Electric Vehicle Infrastructure Projection Tool (EVI-Pro) Lite

This tool provides a simple way to estimate how much electric vehicle charging you might need at a city- and state-level.

How Much Electric Vehicle Charging Do | Need in My Area?

Estimate for a
City/Urban Area

Estimate for a State

Electric Vehicle Infrastructure Projection Tool (EVI-Pro) Lite

This tool provides a simple way to estimate how much electric vehicle charging you might need at a city- and state-level

State City/Area

Vehicles Results

Choose a major urban area in Texas

Abilene Amarillo
Austin Beaumont
Brownsville College Station-Bryan

Conroe-The Woodlands

Corpus Christi

Dallas—Fort Worth-Arlington Denton—Lewisville

El Paso Harlingen

Houston Killeen
Lake Jackson-Angleton Laredo

Longview Lubbock

OF AMERICA

santa Fer Oklahoma,
city
Daligg®
HOUSTONS
San Antonid¥
Chihuahua®
'
MONTERREY+
Mazatlans
MEXICO

Tamnica

https://afdc.energy.gov/evi-pro-lite

Your Results

In the Dallas—Fort Worth-Arlington area, o support 10.000 plug-in electric
vehicles you would need:

223 Workplace Level 2 Charging Plugs

‘ 1 78 Public Level 2 Charging Plugs

There are currently 665 plugs with an average of 2.2 plugs per
charging station per the D of Energy’s Fuels
Data Center Station Locator

“" 32 Public DC Fast Charging Plugs
There are currently 109 plugs with an average of 3.5 plugs per

Memphis+

Jacksan=

New Orleans+

culf
Mex)

charging station per the D of Energy’s Fuels
Data Center Station Locator

Where Do | Start?

Planners may want to prioritize of fast charging i

above Level 2 charging

Build DC Fast First: Establishing fast charging networks that enable long-
distance travel, serve as charging safety nets, and provide charging for drivers
without home charging is critical to support all-lectric vehicles that have no
other altemative for quickly extending their driving range.

Build Level 2 Second: EVI-Pro typically simulates the majerity of Level 2
charging demand coming from plug-in hybrid eleciric vehicles, which have the
ability to use gasoline as necessary for quickly extending driving range.

Change Assumptions

Plug-in Electric Vehicles (as of 2016): 6,500
Light Duty Vehicles (as of 2016): 4,932,000

Number of vehicles to support |1

00

Vehicle Mix Plug-in Hybrids
20-mile electric range El %

Plug-in Hybrids
50-mile electric range

All-Electric Vehicles
100-mile electric range

All-Electric Vehicles
250-mile electric range

Total 100%

How much suppert do you want to provide for plug-in
nybrig electric vehicles (PHEVS)?

Full Support
© Most PHEV drivers wouldn't need to use gasoline on
2 typical day.

@ Partial Support
" Calculate using half of full support sssumption.

 Donot count PHEVs in charging demand
estimates.

Percent of drivers with
access to home charging

See all assumptions.



https://afdc.energy.gov/evi-pro-lite

FOR MORE INFORMATION

Tamara Cook
Senior Program Manager
Environment and Development Department
(817) 695-9221
tcook@nctcog.org

Lori Clark
Program Manager
Transportation Department
(817) 695-9232
Iclark@nctcog.org

https://www.nctcog.org/envir/natural-resources/energy-efficiency

North Central Texas
Council of Governments
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	061319_NCTCOGPart1_EnergyMgmtWorkshop#2.pdf
	Follow the Link Below to Access this Presentation Online�
	Energy Management for Local Governments: Lowering Local Government Energy Consumption Through Energy Planning
	Importance of Policy Implementation and Energy Planning
	Slide Number 4
	Energy Use by Type of Building
	Increase Energy Efficiency Through Policy�Local Jurisdictions
	Why Energy Codes Matter
	Who Benefits from Energy Codes?
	Energy Code Impacts
	Slide Number 10
	Adopt Available Green Building �Certifications
	Adopt Available Building Codes
	Regional Success
	Comprehensive Energy Plan Success -�Knoxville, TN
	Regional Energy Manager Project 
	Project Overview
	Project Timeline and Deliverables
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	FOR MORE INFORMATION

	NCTCOG Energy Planning Presentation.pdf
	Slide Number 1
	What is Energy Management?
	Why ?
	Challenges
	Organizational Structure & Support
	�Energy Management Policy �vs.�Energy Management Plan�
	Energy Management Policy
	Energy Management Plan
	Energy Management Plan Outline
	Energy Management Plan Outline (cont.)
	Energy Management Plan Outline (cont.)
	Energy Management Plan Outline (cont.)
	Energy Management Plan Specifics
	Energy Management Department Roles
	Acceptable Equipment Parameters
	Slide Number 16
	Public Awareness
	Alternative Energy Sources
	Water Management Program
	Slide Number 20
	Recap and Summary
	Slide Number 22

	NCTCOG M&O Presentation.pdf
	Slide Number 1
	Operations & Maintenance (O&M) 
	Preventive Maintenance 
	Operations Efficiency 
	Energy Management
	Organizational Structure
	Typically, O&M Energy Savings Measures…
	Examples – Lighting Systems
	Examples – HVAC Systems
	Examples – HVAC Systems (cont.)
	Nexuses between O&M and Energy Management Functions
	Importance of Cross Training
	Strategies to Reduce Energy Waste
	Effective O&M Program Benefits
	Temperature Setpoints
	HVAC Scheduling
	Lighting
	Outside Air Infiltration Reduction
	Discussion and/or Questions?

	061419_NCTCOGPart2_Resources.pdf



