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City of Chattanooga:

Sustained Efforts in Energy Management

Erik Schmidt, Director of Sustainability
Office of Mayor Andy Berke
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“Dirtiest City in America”
U.S. EPA, via Walter Cronkite, 1969




> Lookout Mountain
Moccasin
Bend/Stringers
Ridge

Downtown
Tennessee River
Walnut St. Bridge
Coolidge Park
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Operations/Facilities

Engagement

Strategy

Funding




The City of Chattanooga owns and
feet of municipal facilities

Managing departments:

e Public Works Department, Office of the City
Engineer, Facilities Management
o  Asst. City Engineer
m Facility Manager
e Technology Specialist (Building

Automation Controls; HVAC
Systems; Water Heating)
Building Maintenance, General
Supervisor

311 Call Center - platform for

addressing building maintenance

requests (in addition to being the

platform for citizens to submits service

requests)




Public Works Department, Office of the City Engineer,
Facilities Management

Downtown ‘Core Campus’

City Hall
City Council
City Hall Annex
The Development Resource Center
o Public Works
n Office of the City Engineer
o Engineering / Construction
Management
o Water Quality Engineering
o Water Quality Management
o GIS Division
Economic and Community Development, Land
Development Office (permits)
Chattanooga Department of Transportation (CDOT)
Chattanooga-Hamilton County Regional Planning
Agency (RPA)
Hamilton County Wastewater Treatment Authority




Facilities managed by the Department of Public
Works, continued...

o Public Works, Parks Division
o 106 sites
o 35 miles of greenway and trails
o 53 tennis courts
o 41 playgrounds
o 3 dog parks
o 2 golf courses

o Public Works, Waste Resources Division
o Main WWTP campus and facilities
o 1,263 miles of sewer lines
o 7 large pump stations
o 8 custom-built storm stations
o 53 underground wet-well mounted submersible
pump stations
o 171 residential/grinder stations
o 8 combined sewer overflow facilities




Better
Buildings’

Engagement - Operations

COMMITMENT

US Department of Energy
Better Buildings Challenge

20% EUI Reduction Goal, 10
years

2012: 107M kWh
2016: 96M kWh

Leading by example

BEST PRACTICES

2012: Begin benchmarking in
Portfolio Manager

EPA Energy Star, Building
Upgrade Manual

o  Retrocommissioning

o  Lighting
o  Supplemental Load
Reduction

o  Air Distribution Systems
o  Heating and Cooling
Systems



Progress - Operations

REPORTING RESULTS

e Energy Star Portfolio MGR 10% EUI Reduction

e DOE Better Buildings e LED retrofits going in most buildings
e Open Data Portal o Controls in highest density facilities
e Funding for Library HVAC
e Demand response reductions

e Public Works Energy Policy



What’s working?

e Retro-commissioning
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Showease Project: Chattanooga Public
Library

SECTOR TYPE
Local Government

LOCATION

Chattanooga, Tennessee

PROJECT SIZE
102,000 square feet

Exterior view, Chattanooga Public Library; iconic
Lookout Mountain in background FINANCIAL OVERVIEW
Project Cost: 51,509,000

Annual Energy Use Annual Energy Cost
Baseline (2016) Baseline (2018&)
Expected (2019) Expected (2019)
36.78 kBtu/sq.ft. $118,700
Energy Savings: Cost Savings:

41% $61,800



Portfolio ELY Improvement {5}

A positive petcent change indic stes an improvement in portiolo enengy use betw sen the bazeline
and curent period.
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Funding - Budgeting for Outcomes

FUNDING PARTNERS
e Operational Budget « EPB
o Capital Budget e Local Foundations
o Grant Opportunities e SSDN/SSCF
« Demand Response e TN Dept. of Environment &

Conservation
¢ Measurable Outcomes

e U.S. Department of Energy



S4.5MM Capital Budget, FY
2019-2020

10 acres available for PV
solar array at MBWWTP
Will power over 30% of main
plant operations

MBWWTP uses over 50% of
BBC portfolio

Ongoing design-build
contract for greater
efficiencies

What will it~ [ -
N
B

1.19 MW DC

960 kW AC

3,492 REC
340W Mod

Est. Prod \4':, J

A




Grant-funded initiative to
develop a green-collar jobs
training program for at-
risk/low income youth
SSDN/Southeast Sustainable
Communities Fund (S300K)
USDOE CELICA: Partners
with EPB & green|spaces
Based off Stan Johnson's
workforce development
orogram, Socially equal
energy efficiency
development (SEEED), based
in Knoxville, TN

Build It Green, B.I.G., a program

by green[spaces

Focused on job skills in energy efficiency
e Graduated first class
e 9/10 have found employment
e Assisted with solar install on NextGen homes
e Second class underway


http://seeedknox.com/
http://www.greenspaceschattanooga.org/build-it-green/
http://www.greenspaceschattanooga.org/nextgen

Erik Schmidt, Director of Sustainability

101 E. 11th St., Suite 300, City Hall
Chattanooga, TN 37404
423.643.7822
eschmidt@chattanooga.gov
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University of Maryland Medical Center’s
Apprenticeship Program

Richie Stever
Director of Operations and Maintenance
University of Maryland Medical Center
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Better Buildings Workforce Guidelines

Brian Lovell
President
Association of Controls Professionals
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Better Buildings Summit
August 23, 2018

Richie Stever, CHFM, LEED AP

Director of Operations and Maintenance



University of Maryland
Medical Center

e 2 campuses (1 mile apart)

e 800 bed flagship teaching hospital

e 200 bed community teaching hospital
e 3.5 million square feet total
e Mission

e Deliver superior health care

e Train the next generation of health
professionals

e Discover ways to improve health

outcomes worldwide
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Drirector of Opsrations
arel Maintenanse

University
Facilities Op & Main
Cocrdinator

Organizationa

Chart
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Universicy Sr, Analyst Failities Mgmt Project Assistant Uitility Dutage Midbown
Plant Manager Henlthenre Tech Supply Coand Program Manager Plant Ops and
Utilities Manager
1 | | | 1 1 1 1
High Voltage Mechanical Piping Multi Tride Team Multi Trade Team Multi Trade Team Multi Trade Team ElectronicsFire Lead. Locksmith Multi Trade Team Utility Program Midtawn
Electrician Plumbing Lead Lead Lead Lead Sr. Electranics Tech Lead Outage Assistant Facilities Caordinator
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Team Picture



Department of Labor
Projections

Occupations with the most job growth, 2016 and projected 2026
(Numbers in thousands)

Employment Change, 2016-26 Median annual

| 2016 National Employment Matrix title and code 2016 2026 Number | Percent wage, 2017""

Total, all cccupations 00-0000 | 156,063.8] 167,582.3 8.6 3 37,690
Home health aides 31-1011 911.5 1,342.7 431, 47.3 23,210
Personal care aides 39-9021 2.016.1 27938 7i7.6 386 23,100
Software developers, applications 15-1132 831.3 1,086.6 255.4 30.7 5101,720
Medical assistants 31-80892 634.4 818.4 183.9 29.0 32,480
Market research analysts and marketing specialists 13-1161 595.4 733.7] 138.3 23.2 63,230
Medical secretaries 43-6013 5742 703.2 129.0 22 5 34,610
Financial managers 11-3031 580.4 689.0 108.6 18.7 $125,080
Combined food preparation and serving workers, including
fast food 35-3021 345221 40321 579.9 16.8 20,180
Registered nurses 28-1141 2 89552 3.393.2 438.1 148 70.000
Management analysts 13-1111 806.4 921.6 115.2 14.3 52,450
Construction laborers 47-2061 1,216.7 1,367.1 150.4 12.4 34,530
Licensed practical and licensed vocational nurses 29-2061 7245 #8134 88.9 12.3 45,030
Cooks, restaurant 35-2014 1,231.9 1,377.2 145.3 11.8 25,180
Mursing assistants 31-1014 1,510.3 1,683.7 173.4 11.5 27,520
Landscaping and groundskeeping workers 37-3011 1,197.9 1,333.1 135.2 11.3 27,670
Accountants and auditors 13-2011 1,397.7 1.537.6 139.9 10.0 69,350
Janitors and cleaners, excepl maids and housekeeping
cleaners 37-2011 2.384.86] 2621.2 236.5 9.9 24,980
Teachers and instructors, all other 25-3099 993.9 1,091.8 98.0 9.9 30,310
Sales representatives, services, all other 41-3098 983.0 1.077.9 94 .9 9.7 52.510
General and operations managers 11-1021 2,263.1 2,468.3 205.2 9.1 $100,410
Receptionists and information clerks 43-4171 1,053.7 1,149.2 95.5 9.1 $28,390
Business operations specialists, all other 13-1199 1,023.9 1,114.3 90.3 370,010
Teacher assistants 25-9041 1,308.1 1.417.6 109.5 8.4 $26,260
Maintenance and repair workers, general 49-8071 1,432.6 1,545.1 112.5 7.9 $37,670
Laborers and freight, stock, and material movers, hand 53-7062 2,628.4 2,828.1 199.7 7.6 27,040
Elementary school teachers, except special education 25-2021 1,410.9 1.514.9 104.1 57.160
Waiters and wailresses 35-3031 2.600.5 2,783.0 182 .5 7.0 20,820
Heawy and tractor-trailer truck drivers 53-3032 1,871.7 1,980.1 108.4 5.8 42 480
Stock clerks and order fillers 43-5081 20088 21098 100.9 5.0 $24 470
Customer service representatives 43-4051 2,784.5] 2,920.8 136.3 4.9 $32,890

Footnotes:

" Data are from the Occupational Employment Statistics program, U.S. Bureau of Labor Statistics. Wage data cover non-farm wage and
salary workers and do not cover the self-employed, owners and partners in unincorporated firms, or household workers.
Source: Employment Projections program, U.S. Bureau of Labor Statistics



Labor Force Shares
IN Next 10 Years

U.S. Labor Force Shares by Age, 1970 to 2014 and Projected 2014 -2024 (percent)

— Labor force 16 to 24 - - Projected labor force 16 to 24 — Labor force 25 to 54

- - Projected labor force 25 to 54 Labor force 55+ Projected labor force 55+
80
60 v/\ ______
More 55+ in
0 labor force N
than 16-24

20/_—_\

0
1970 1980 1990 2000 2010 2020 /
Source: U.S. Bureau of Labor Statistics
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HVAC Department

— 8 Technicians

— 1 Retiring
Plumbing Department
— 4 Technicians

— 1 Retiring
Electricians

— 6 Technicians

— 3 Retiring
Electronics Department
— 4 Technicians

— 2 Retiring

UMMC Operations and
Maintenance Department

 Mechanics/General Summary:
— 22 Technicians Total = 60
— 8 Retiring Retiring = 17
28%

Stationary Engineers
— 5 Technicians

— 1 Retiring
Management/Office
— 11 People

— 1 Retiring



State of the Department

o 28% of the Department nearing Retirement!

— Average tenure is 24 Years.

— Results in an unprecedented increase in turnover.
— Most leaders are departing soon.

— Loss of institutional knowledge.

— No succession plan.

— No formal career ladder.

— Highly skilled candidates demand high wages.



How do we attract this
segment of the workforce?

U.S. Labor Force Shares by Age, 1970 to 2014 and Projected 2014 -2024 (percent)

— Labor force 16 to 24 - - Projected labor force 16 to 24 — Labor force 25 to 54

- - Projected labor force 25 to 54 Labor force 55+ Projected labor force 55+
80
” v/\
40

0
1970 1980 1990 2000 2010 2020 /
Source: U.S. Bureau of Labor Statistics



Population Health: Reduce
the Unemployment Rate?

Unemployment rates and earnings by educational attainment, 2017

Unemployment rate (%) Median usual weekly earnings ($)

Doctoral degree
Professional degree

Master's degree

Bachelor's degree
Associate's degree
Some college, no degree

High school diploma

Less than a high school diploma

1
Total: 3.6% All workers: $907

Note: Data are for persons age 25 and over. Earnings are for full-time wage and salary workers.
Source: U.S. Bureau of Labor Statistics, Current Population Survey.



What should we do?

We should develop an apprentice program!



So we did!

2 Different Ways

Building Automation Apprentice
 Funding: Wrote a business case for the new position
 Job Description: Brand new with an apprentice addendum
e Education: a curriculum that was approved by Maryland DLLR
e Training: OJT at UMMC

HVAC, Plumbing and Electronics Apprentices
 Funding:
« Split a retired HVAC technician’s wage into 2 apprentices
» Used a retired Electronic technician’s wage for (1) apprentice (some money left)
» Job Description: Modified MultiTrade Job description with an apprentice addendum
 Education: Partnered with Association of Builders and Contractors (ABC)
e Training: OJT at UMMC




Modified Job Description

1.  Education and Experience

1.
2.

High School Diploma or equivalent (GED) required.

Possess a journeyman’s license in one of the following areas: Electrical, Plumbing, Steamfitter, HVAC or a certification in
electronics from an appropriate technical school

Four years of experience in the primary licensed/certified trade. Two years valid technical experience in the secondary area
of expertise with the ability to perform quality workmanship in accordance with accepted standards.

No experience required if entering Skilled Trades Apprenticeship Program.

IV. Knowledge, Skills and Abilities

1.

Highly proficient technical skills in operating shop equipment, hand tools and measuring equipment, such_as, calipers,
micrometers, dial TrrekeatQrs, and voltage testers. Knowledge of pipe fitting, soldering, rigging, deerd, tapping and installation.

Effective verbal communication SRils=are required to work with management and cliatedl staff and external vendors. Effective
writing skills are necessary to write deficiencyrepaLts on equipment apdsaraintain required documentation. Ability to read

complex technical equipment operation manuals.
“Gives us an appeerttiCe with the right altiteslegnd aptitude

and we can teach them the rest!”



Has 1t been successful?

You be the judge!



Meet the Apprentices.




Chris

Hire date: August 24, 2015
= Apprentice Position: Building Automation Apprentice

= Apprentice Program Sponsor: University of Maryland
Medical Center

= Chris's Story:
» Employee of a local fish store (understood basic
mechanical systems)

» Auvid video game player (perfect for understanding
how one action over here, impacts another item over
there)

» Over the past 2.5 years, Chris has really grown both
personally and professionally.
— He moved out of parent's house, now rents his ow
apartment in Baltimore City
— Has excelled in every single class he has taken and has
become a real asset as it relates to the programming
and maintenance of the building automation system.
— One thing to note about Chris is while in High School

he was barely getting passing grades and throughout
this program received all A pluses.




Darren

Hire date: September 12, 2016
Apprentice Position: Plumbing Apprentice

Apprentice Program Sponsor: Associated Builders and
Contractors - Baltimore Metro Chapter

Darren's Story:
= Was an employee of the Receiving department at UMMC.

= His manager saw his drive & ambition and recommended
him for the apprentice program.

= No mechanical experience.
= Qver the past 1.5 years, Darren has also grown both
personally and professionally.

= He moved out of his grandmother's house and leased is own
apartment.

= His aunt was so proud of him that she bought him a car.

= His preceptors (2 master plumbers) have adopted him into
their families both inside and outside of work.

= Darren is learning about the facility, about the profession
and about life.




Josh

Hire date: September 12, 2016
= Apprentice Position: HVAC Apprentice

= Apprentice Program Sponsor: Associated Builders
and Contractors - Baltimore Metro Chapter

= Josh's Story:
= Had little bit of HVAC experience
» \Wanted to work in at a large institution.

= Not enough experience to be hired directly into an
HVAC position

» Gladly accepted admission into the UMMC apprentice
program.

» Learning about the pneumatic control system on
campus

= While the facility is moving towards digital controls,
there is still a large portion of the campus that operates
on control air.

= Positioning himself uniquely in the department as he is
one of the few that understand both the pneumatic and
the digital controls.




Jordan

Hire date: March 26, 2018
= Apprentice Position: Electronics Apprentice
= Apprentice Program Sponsor: Associated Builders and
Contractors - Baltimore Metro Chapter
= Jordan’s Story:
= Entered the workforce as a carpenter’s helper when
he was 18.
= Began working at UMMC as a temporary employee |
through an agency.
= Converted to a permanent employee in March.
= Now he is working on the following systems:
» Pneumatic tube system
= Fire alarm and suppression systems
= Synchronized clocks
= He is more responsible at home:
= Paying bills on time (has more money)
= Attending functions on time
» Purchased a new car.
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What’s next?

Stationary Engineer Apprentice Collaboration Program

Sponsors:
Baltimore City Mayor’s Office
Maryland Department of Labor, Licensing and Regulation

Training Partner:
Baltimore City Community College

Participating Employers:

Baltimore City Convention Center
Baltimore City Department of Public Works
Johns Hopkins University

Under Armour

University of Maryland Medical Center
University of Maryland School of Medicine
Veolia North America



QUESTIONS?
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Overview

Preparing Students for 215" Century Workforce

Better Building Workforce Guidelines (BBWG) — Embedding Advanced Commercial
Building Skills into Existing Community College Programs

BBWG Community College Pilot Program
BBWG Pilot Program Alignment to Related Initiatives
Looking Forward — Educational Trends

Key Take-Aways

i/

il

‘ N \fl ASSOCIatIOI‘I Of I Building Efficiency for a Sustainable Tomorrow

Controls Professionals



Preparing Students for a 215" Century Workforce

Employers are in search of highly-trained prospective employees

U.S. educational system is not producing enough well-qualified candidates & continues to fall
behind other industrialized countries in international benchmark assessments

Demand is also high for 21 century skills = Collaboration, Communication, Critical-thinking,
Creativity

Of the 12 most important 21 century skills identified by employers, communication and critical
thinking were highest-rated (Day & Koorland, 1997)

A survey of managers supervising recent science, technology, engineering, and mathematics
(STEM) program graduates revealed perceived limitations in their abilities to apply theoretical
knowledge in the real world, communicate effectively with colleagues, and solve problems
requiring critical-thinking skills (Jollands, Jolly, & Molyneaux, 201 2).

These factors, and others, lead to an ‘opportunity gap’ for aspiring learners

ASSOCIatIOI‘I Of I Building Efficiency for a Sustainable Tomorrow

=BES
h
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Preparing Students for a 215" Century Workforce

Darling-Hammond (2010) defines the opportunity gap as being “the accumulated differences in
access to key educational resources — expert teachers, personalized attention, high-quality
curriculum opportunities, good educational materials, and plentiful information resources” that
enable students to have the best chance to succeed and excel (p. 28)

At the community & technical college levels, the problem of “high-quality curriculum opportunities,
good educational materials, and plentiful information resources,” are often linked to inconsistent
and ineffective programmatic design

Instructors are most often hired for their technical or subject-matter expertise and are made
responsible for curriculum development and enhancements without the requisite training to do so

Obvious repercussions to curriculum quality, flow of instruction, resource selection, etc.

Better Building Workforce Guidelines (BBWG) for curriculum development was published in 2015
to help instructors and curriculum developers with this challenge

aw p ==BEST

Building Efficiency for a Sustainable Tomorrow
Controls Professionals



BBWG — Embedding Advanced Commercial Building Skills
into Existing Community College Programs

Better
Bmldmgs

U.S. DEPARTMENT OF ENERGY

1 The guide details five steps to incorporating
learning outcomes into new or existing
programs of study

o Includes guidance on embedding 21° century
skill instruction into curriculum

0 9-month pilot program of six community &
technical colleges started in July, 2018

1 Based on outcomes of pilot program, the
initiative will be taken to scale

Embedding Advanced Commeraal
Building Skills into Existing Community

College Programs of Study
Assoclatlon Of p B EST

Building Efficiency for a Sustainable Tomorrow

Controls Professionals




BBWG — Embedding Advanced Commercial Building Skills
into Existing Community College Programs

Better
Bmldmgs

o1 Skills required for jobs continuously in flux — this
process enables current research, resulting in
new student learning outcomes (SLOs), to be
incorporated into existing programs of study

DEPARTMENT OF ENERGY

o The five general steps of the process are;

Embeddingdvahced 'ommercial
Building Skills into Existing Community
College Programs of Study

DW p Learn more at crnergy.gov/betierbulidings -—--"“ BES I
Association Of

Building Efficiency for a Sustainable Tomorrow

Controls Professionals




BBWG — Embedding Advanced Commercial Building Skills

into Existing Community College Programs
Need for BBWG Community College Program

11 Curriculum development in high-tech fields is marginal at best at community &
technical college level

71 Rapidly-evolving career pathways require strong curriculum development to
keep pace

11 Lack of expertise in curriculum development in the nation’s community &
technical colleges

11 Post-secondary technical instructors often lack formal educational theory
training

0 21° century skill development requires advanced pedagogical methods

h
—
Assoclatlon Of Building Efficiency for a Sustainable Tomorro

Controls Professionals
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BBWG Pilot Program Alignment to Related Initiatives

National Science Foundation Bldg. Efficiency for a Sustainable Tomorrow

(BEST) Center
High-level funding by National Science Foundation — 2013 to 2022

Develop national technical workforce in efficient building trades
Georgia Piedmont Tech, Laney College, UC Berkeley National Labs

Association of Controls Professionals 501-(c)-3

Founded in 2014 to develop ISO/ANSI-accredited certifications for building
automation industry (To be announced this year)

Accredit building automation programs around the nation

Publish research specific to BAS industry workforce development

\-
——
—
ASSOCIatIOI‘I Of Building Efficiency for a Sustainable Tomorrow

Controls Professionals
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BBWG Pilot Program Alignment to Related Initiatives

FLOW

Release of two levels of accredited certifications directed at BAS technicians

Design of BAS laboratories around the nation / technical support to community & technical
colleges

AWARENESS

Meetings with superintendents, college presidents, principals, corporate partners to
present ACP market research demonstrating local needs

Meetings with congressional caucus on Career and Technical Education (CTE) to present
district opportunity data and strengthen the Perkin’s Funding re-authorization bill

Certificates vs. Certifications

National workshops / webinars / direct counseling to administrators / Perkin’s Bill
angque
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BBWG Pilot Program Alignment to Related Initiatives

Miami Channel 7 (ABC) Affiliate Coverage of neBAS program in Miami-Dade County FL
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https://wsvn.com/news/local/miami-lakes-school-unveils-new-systems-technology-program/

Key Take-Aways

(22

Skills, both technical and 21° century soft skills, are in a state of flux

Effective curriculum development is limiting program effectiveness in the nation’s
community and technical colleges

The BBWG “Embedding Advanced Commercial Building Skills into Existing Community
College Programs” publication provides a process example for curriculum development

BBWG Pilot Program — Six community & technical colleges (?-month program) will be
taken to scale, incorporating lessons learned

Other related initiatives by the NSF BEST Center & the Association of Controls
Professionals are being leveraged to improve BBWG program results & dissemination
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Thank you! Qu
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Erik Schmidt

Cedar Blazek

U.S. Department of Energy Building
Technologies Office
Cedar.Blazek@EE.DOE.Gov
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