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Thank you for the opportunity to present to you all today.  
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2 – About NCBPA
North Carolina Building Performance Association represents our state’s energy efficiency, green building and high performance construction industry.  Energy efficiency is the largest sector of our state’s clean energy economy and employs more workers than all energy generation sectors combined.
While numbers you may have seen identify more than 80,000 jobs in our sector, for today’s purposes I’ll be referring to the set of numbers shown here to describe, in part, the size and impact of our industry:
We have 47,829 jobs
Roughly 1,500 companies generate $15B in annual revenue
This revenue contributes about 3.8% of the state’s GDP (note: $399B)
NCBPA’s goal is to increase the use of energy efficiency and building performance products and services in our state, most particularly in the built environment, to benefit residents, businesses, the economy and the environment.
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North Carolina Building Performance Association

Ryan Miller

Founder & Executive Director
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019-521-3385
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3 – Presented By
RMI report is a good resource referenced throughout.  Focus is on Zero Energy Buildings but applies to retrofits and measures as well.


I AM NOT A CONTRACTOR
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I’m a market guy.


What’s Building Performance?

High-Performance Projects Provide Comfort,
Sustainability, and ROI

Case studies emphasize high-performance building designs and retrofits

A report by the American Council for an Energy-Efficient
Economy (ACEEE) has found that retrofitting smart

technology to commercial buildings can cut energy bills by
18% in offices, 14% in shops and 8% in hospitals.
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We’re at the Retrofit Conference.  I realize not everyone is focused on energy efficiency, green building or high performance construction.  If not, I’d like to encourage you to look in that direction.  If you are, I’d like to encourage you to get involved in a variety of initiatives available here in NC and across the country to increase the usage and value of building performance.

So what is building performance?
High performance results in comfort, sustainability and increased ROI.  But, we found these benefits in energy efficiency.  Making an existing building more energy efficient will yield these results.



What’s the Performance Target?

naphn

PHIUS

Passive House Institute US

North American
Passive House
Network

Balanced ventilation with Energy Recovery Ventilation
Some form of balanced heat and moisture recovery is required in most climates.

Airtightness
The building envelope is extremely airtight, preventing
infiltration of outside air and loss of conditioned air as well as

High-Performance Components ensuring moisture free assemblies.

High-performance windows typically triple-paned
for cold climates and doors provide thermal comfort

and building durability. \

Shading and Solar Design
Solar gain is managed to exploit the
sun’s energy for heating while shading
elements work to minimize overeating
in cooling seasons.

[T
Thermal Bridge-Free Construction
The building envelope is designed to eliminate
thermal bridges. A thermal bridge is a highly
conductive material that extends from within
a building’s envelope to the outside air.

Continuous Insulation

higher than typical levels of continuous insulation
are included through the entire envelope.

=
e
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How do you get to energy efficiency?  Well, instead of focusing on individual measures, let’s start all the way at the top-end best case scenario for a high performance building.  There are two certifications or qualities of buildings that you want to look towards:

First is passive house or passive building.  What this means is that the building is built new, or retrofitted, to use as little energy as possible.  To do so, there are a lot of measures to take into consideration.  Some will be easy in a retrofit, others very hard…



What’s the Performance Target?
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Second is net zero energy.  Whereas Passive House seeks to lower your demand or need as much as possible, net zero seeks to get you to zero net energy usage no matter how you go – either 90% efficiency and 10% renewables or vice versa.  There are what we call back-stops for actual certification programs – you can’t get a certification for a crappy leaky building with a bunch of solar, for example.

Putting buildings on the path to ZOT can carry value through multiple ownership transitions including short-term holding periods — each subsequent owner will benefit from the increased value of high-performing buildings, which retain value better than conventional buildings.

The geographic location of the portfolio is a significant factor in the economics of the ZOT approach. Areas with high utility rates and incentives, good solar resources, and lower labor rates will have more favorable economics.

The ZOT approach reduces carbon emissions over the 20-year period by 46% compared with business as usual.



Why Building Energy Efficiency?

North Carolina Energy Consumption by End-Use Sector, 4+ DOWNLOAD
2016

271 %

B Residential

B Commercial

B (ndustrial
Transportation

218 9 228 %

E@ source: Energy Information Administration, State Energy Data System
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And why buildings?  Why building energy efficiency?  North Carolina’s homes and buildings account for roughly half of our total energy consumption.  Industrial buildings and facilities account for an additional 28%.  Why energy efficient buildings?  Because we have the most to gain using the least expensive methods available.


Why Building Performance?

Issues & Needs:

*Evolving code changes

*New technology, increased
automation and connectivity

*Smart appliances and
mechanical systems increasing

-

*Needs for greater durability and )

resiliency

«Up-front costs increasing, high
ROI needed for measures

| ots of construction, lots of
inventory and competition

-

-

Solutions & Benefits:

* Third-party verification

*Hands-on design, installation and
maintenance support

» Software-based performance
and energy modeling and testing

*EE/HP buildings work better and
last longer

«EE/HP buildings carry more
market value - when proven

*EE/HP buildings stand out and
carry more features and benefits



. Energy Efficiency First

“We’re never going to get to our carbon targets
or energy targets just by ramping up our solar
production. We need to be efficient and reduce
first. A dollar towards efficiency goes a lot
farther than a dollar towards production.
That’s what we do.”

Dylan Buonfrisco, REdesign.build
REDUCE
" « ENERGY

L
:t‘ SOLUTIONS RECOVER
NC STATE UNIVERSITY - ENGINEERING RENEWABLES
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And let’s add one more to the mix.  For you environmentalists, starting with energy efficiency is the right way to go.  Reduce first, recover what you can, then add renewables into the mix.
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Let’s find out…
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18 – 5%
OVER THE NEXT 10 YEARS, a 5% reduction in energy usage through energy efficiency would:
Realize $538 Million in energy savings in existing homes, $129 Million in existing public buildings and $508 Million in existing Commercial and Industrial buildings.  These are 10 years savings amounts for retrofit energy savings only.
New construction energy code improvements would yield an additional $3B in savings.
5% would also create 15,960 jobs, a 33% increase to the sector 
Increase tax revenue by $750 Million 
Create the need for 80 new local businesses or expansion for existing ones
Offset 21.9 Million tons of carbon
You can see some of the equivalents here.  In one example, it would take 5,486 wind turbines running for a year to equal efficiency’s carbon reductions over 10 years.
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A 10% reduction in energy usage over 10 years through energy efficiency would:
Realize $1.1 Billion in energy savings in existing homes, $257 Million for public building retrofits and $1.0B in existing C&I buildings.
New construction code improvements would offer $6 Billion.
10% would create 31,920 jobs, increase tax revenue by $1.5 Billion and create the need for 150 new local businesses or growth for existing ones
10% would offset 43.7 Million tons of carbon, the equivalent of 51 million acres of forest
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And lastly, our analysis identified 16.8% as the most energy savings potential available for North Carolina, less than the latest federal study of 18.4%.  Using this number as our energy savings target… we would:
Realize $1.8 Billion in energy savings in existing homes, $420 Million in public building retrofits and $1.7 Billion in existing C&I buildings 
New construction code changes would contribute $10 Billion in energy savings.
We would create 53,200 jobs and increase tax revenue by $2.5 Billion from $15B
By the way, $17.5B of annual revenue accounts for 4.4% of NC’s $399B GDP
That’s a 0.6% increase in annual GDP for the state.
16.8% would also create the need for 250 new local companies or expansion for existing ones
And, it would offset 72.0 Million tons of carbon, the equivalent of 15.5 million cars driving for a year.


To Achieve 16.8% Energy Savings

5% 10% 16.8%
Savings Savings Savings

Energy Saved (BTU) 99 Trillion 199 Trillion 331 Trillion
Energy Code Savings S $3.0 Billion $6.0 Billion $10.0 Billion
Public Buildings Savings S $129 Million S257 Million S429 Million
Commercial Buildings Savings $ S508 Million $1.0 Billion S1.7 Billion
Residential Buildings Savings S $538 Million $1.1 Billion $1.8 Billion
Total Savings $ $4.2 Billion $8.3 Billion $13.9 Billion
Total Investment $ $798 Million $1.6 Billion $2.7 Billion
Net Savings $ / % $3.4 Billion $6.7 Billion $11.2 Billion

526% 519% 515%



Presenter
Presentation Notes
The investment needed to save those 331 Trillion BTUs would be around $2.7 Billion but save $13.9B and net $11.2 Billion, a 515% return on investment.


Risk and Return on Investment

SHORT-TERM HOLD WITH EFFICIENCY UPGRADE

Owner #1: Short-term hold with efficiency upgrade

Added resale

100,000 }— valuefrom  NPVadded

| efficiency value®™
80,000 - i et e
60,000 F

- . Mo added cost Incremental
40,000 F -

Purchased standard investment
20,000 |.—efficiency building for efficiency
- —

(20,000) |-

(40,000) |

Energy savings

(B0.000) k

(80,000) |

Cash Flow in 2018 Dollars ($)

(100,000 L

(120,000)

2N
[
(0

2019 2020 2021 2024 2022
Year
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So increasing a state’s investment, or your company’s investment, in energy efficient buildings carries a high energy savings potential.  But, bringing it back to your business and that of your customer, what is the risk and what is the reward to you?  

Here’s an example from the RMI report on how building energy efficiency holds value in both short and long-term holds.  This is a short-term example.

Reducing risk. When many diverse projects are deployed as part of a single investment strategy, the failure of any individual project does not jeopardize the investment as a whole. Additionally, risk can be actively mitigated by diversifying energy investments by combining more conservative opportunities with higher-risk and return endeavors

Increasing ROI.  For example, a theoretical portfolio owner could invest in an energy project with a 10-year payback that reduces her energy costs by 20%, and resell the building in year two for an efficiency project IRR of 25%. The added resale value of the building equals the annual energy cost savings divided by an anticipated capitalization rate (typically around 6%), which makes this project immediately economical. This is earlier than the simple payback period of the energy project but would still deliver enough profit from the sale of the building to repay the owner. This is consistent with industry research showing a 13% increase in resale value for green buildings.
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Building Owner & Operator Education




Up-Front Costs vs. Benefits

Kilroy Realty Corp. wants to be the first major landlord to achieve
carbon neutral operations '

i}

Kilroy can only control the emissions offsets for properties where the landlord

pays the energy bills as opposed to properties where tenants do.

The company is using a three-pronged approach to reach the goal: reduce
energy use, generate energy onsite using solar panels and pay for offsite

- production of renewable energy. Within the last several years, the company
~ has renovated existing buildings and developed new buildings to achieve
LEED, the popular green building certification.

“Once you get your low-hanging fruit out of the way, we believe in innovation
— coming up with better and better technology,” said Sara Neff, senior vice
president of sustainability at Kilroy.

“We are a long-term owner. We do what we think is best for our company and
community,” Kilroy said. “I personally don’t believe the real estate industry
has pushed into sustainability nearly enough. We hope we can get more
people to come along in this direction.”


Presenter
Presentation Notes
Vs. short and long-term benefits for tenants, occupants, owners, operators each

The realities of the industrial environment are:
Limited time to do anything beyond putting out proverbial fires
Limited funding to do anything not directly related to production
The uncertainty of operating next year, next month, or even tomorrow.



. Short-Term ROI Needed

IRR OF THREE OWNERSHIP STYLES FOR AN EXAMPLE BUILDING

kJ
Ln

LN
=

Internal Rate of Return

N

Dwner #1: 5hort Hold Dwner Owner #3: Long Hold,

upgrade inciuded inCluded Upagrades included
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Particularly in industrial --- can’t shut down a plant for a day!  Well, compare short hold vs. long hold for EE upgrades… from RMI report


Workforce Concerns

BUILDER

COMMERCIAL CONTRACTORS FRET OVER SHORTAGE
OF LABOR

USG, US COC index says more than 90% expressing concern.

Findings from the Q2 2018 USG
Corporation + U.S. Chamber of
Commerce Commercial Construction
Index (Index) show four straight quarters
with more than Q0% of contractors

concerned over labor shortages.

Photo Courtesy of Adobe Stock

Concerns increased quarter-over-quarter,
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Lack of skilled labor, uneducated and retiring code officials… you don’t need another obstacle!


. Market Valuation
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What if your project doesn’t appraise?  Either the building retrofit or the value provided to specific measures?


= Real Estate Portfolios

Sustainability
[rends Are

Driving
Commercial Real
Estate Value #
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Do high performance buildings fit into current or future commercial real estate portfolios?


. The Split Incentive

It sounds legalistic (and okay, it is).
But at heart, green or energy-
aligned leasing encourages
behavior that will reduce energy
use in buildings, while saving
money for owners and tenants.

e e ot i i Split Incentives

. Wants to make his building more . Wants to be green, but pays a
energy-efficient. But if he pays for flat rate for utilities by the
upgrades, why should his tenants square foot. So she has no
get all the benefits at no cost? incentive to use less energy.
The Owner The Tenant

Enter the green lease
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What if owners don’t want to invest in EE/performance upgrades when tenants pay for utility bills? 

This approach is also well suited for portfolio owners that have lease mechanisms in place to recover the cost of efficiency projects. This is relatively straightforward in a gross lease,ix because the building owner can pay for upgrades and pass along the amortized costs to tenants. For portfolios with triple net leases,x this could be an opportunity to modify the lease by extracting the energy costs from the operating expenses and having tenants pay a fixed base rent premium or “energy charge.” The amount of this charge could be based on the building’s past energy costs or could be similar to energy bills for surrounding properties. This allows the landlord to directly benefit from energy savings and could be an added value to tenants because they can have monthly fixed energy costs and reduced exposure to volatile utility costs
 


Industrial Opt-Out Info

Iowa governor signs bill critics
say will ‘eviscerate’ efficiency
programs

WRITTEN BY Iowa Gov. Kim Reynolds signed a bill Friday that critics say could largely evaporate
Karen Uhlenhuth utility-sponsored energy efficiency programs in the state.

May 7, 2018

PHOTO BY The new law caps spending on the programs at levels substantially less than what

Steve / Creative utilities now spend. It also allows certain customers to stop paying fees that
Commens support the programs, and it omits rural electric cooperatives and municipal
utilities, which serve about one-third of lowa customers, from having to offer any

prograrns.

The bill also takes a swipe at solar installations by allowing municipal utilities to

discriminate against customers with their own generation. Iowas 136 municipal

utilities serve about 216,000 customers, or 13.5 percent of all electricity customers

in the state.
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Pull from Stowe and NCSU slides
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Net Zero Energy Buildings

-l

see '\ |ease Turnover or
m |/ Renewal
y

Actions to Consider

- Green |lease language

- Adjust energy charge based
on lease structure

» Plug load budget

- Tenant energy feedback

« Low-/no-cost cost ECMs

» HVAC reconfiguration or
envelope upgrades

N

B"-l Building Leaving
/ Portfolio

Actions to Consider

« Include energy information in
statement of value

- Standardize property
conditions report to include
energy audit and functional
performance tests

« Provide energy one-page
summary to agents and
prospective buyers

-

g
3 Major Equipment
| Replacement

Actions to Consider

« Replace major HVAC or water
heating equipment

» Add roof and insulation

» High-performance windows

«» Replace fossil fuel gensets with
electric and thermal storage

« Fuel switching from gas to
electric

-

N

T!l \ New Construction or

/ Major Renovation
Project

Actions to Consider

» Design all new construction to
NZE (or NZE-ready)

« Consider systems like ground
source heat pumps

« Design roofs to handle on-site
solar PV

e .,
5,

§ " New Building
t}_] Entering Portfolio

Actions to Consider

- Standardize property
condition report to include
energy audit and functional
performance tests

« Evaluate all “actions to
consider” for lease turnover
and major equipment
replacement trigger events

>
’

(’ "-| Regular Energy
4) / Checkups

Actions to Consider

« Continuously:
- Tenant engagement
- Commissioning

« Every three years:
- Assess new utility rates
« Reconsider solar PV and
energy storage
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Easier in new construction, do-able in major retrofits.  Help address clean energy, carbon reduction and other goals.  Charts from RMI report. A zero-over-time (ZOT) approach sets commercial building portfolios on a financially viable path to achieve net zero energy. The ZOT approach helps portfolio owners and managers right-time deep energy efficiency, renewable energy, and energy storage projects with life-cycle event triggers for investment.ii 


" Innovative Project Financing: C-PACE

C-PACE OVERVIEW

Cumulative C-PACE Financing

© OpenStreetMap contributors
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Will is the expert!  Just a mention here.


Disaster Recovery & Code Reform

Act now to support updated building codes and
disaster recovery reform

SEPTEMBER 20TH, 2018 QUICK HITS

by Dominic Sims

. urricanes. Wildfires. Earthquakes. Tornados. Floods. The number and severity of natural SUBMISSIONS

disasters affecting our communities continues to increase each year. In 2017, between . .
, . , L ) S Check out upcoming BS)J topics
Hurricanes Harvey, Irma and Maria and the California wildfires, the loss of life was significant :
- . ) ] and send us articles for
and damages exceeded $300 billion. And today, the images and stories coming out of North e deratiie:

and South Carolina after Florence show the power of nature and the scale of the devastation.

| ["SSTGMPANY

A 69.14.18 | WORLD CHANGING IDEAS

:i' How capitalism and climate change make a perfect storm for hurricane damage

Instead of preparing for inevitable hurricanes, coastal developers keep putting up houses they know will get destroyed—after they've made

50 their money.
T
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Impact of Florence

How commercial, institutional and industrial retrofits can make them better


D o [ ] o
Envelope Commissioning

Cost of BECx

Bu[llllrlg: IProject | _rotal HEP Cx BECX Forensic
Prosct Testing
!IW‘I'-'?

School of Dental
Medicine S60M S3T0k $32k

Hear Institule

Health Sciences

Building

While Residence Hall

Clement Residence

Hall 0K

Student Uinion §53Tk
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Recommissioning (RCx) is a systematic process of tuning existing building controls and equipment to improve building performance, increase occupant comfort, and save energy. RCx is an effective, lowcost first step to reduce energy consumption and cost immediately in a building. Analyses of RCx projects for existing buildings show a median cost of $0.27 per SF, energy saviT

Continuous commissioning (or active energy management) has similar goals (resolve operating problems, improve comfort, reduce energy use, and identify retrofits for existing commercial buildings) but is a lighter-touch and more continuous intervention. Continuous commissioning relies on building management systems and fault-detection diagnostics to continuously track a building’s operation and identify issues. It can save more money than RCx efforts (because issues are caught sooner) and it can be less expensive to implement.



Building and Energy Code
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Envelope commissioning and testing requirements


° State Policy Investments & Mandates

EINVESTMENT CASE FOR

ERGY EFFICIENCY

In Pennsylvania

November 2016

WHY ENERGY EFFICIENCY
IS ASMART INVESTMENT
FOR VIRGINIA

MAKING THE BUSINESS CASE
FOR ENERGY EFFICIENCY

Arkansas PSC increases energy efficiency goals for electric
utilities

Posted By Max Brantley on Fri, Jul 13, 2018 at 4:24 PM
The Arkansas Public Service Commission today ordered higher energy efficiency

goals for electric utilities. The Sierra Club and Audubon Arkansas lauded the PSC

decision.
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11 – Other States?
So you might be asking yourself … Have other states done this?  Yes.  Pennsylvania, Virginia and Arkansas are taking major steps to integrate energy efficiency into their energy policies and programs, but also to make a strategic investment in a large industry with a localized workforce. 
North Carolina can establish policies that make investments more attractive by reducing cost barriers, lowering risk, and reducing regulatory compliance costs. 
Funding opportunities may include direct cash incentives, grants, rebate programs and performance-based incentives, where contractors and builders like the ones that we represent are paid based on their energy saving performance.  Tax incentives, loans and financing programs, green banks, energy efficient mortgages and support for Commercial PACE Financing, which uses local government funds only as a passthrough, are available as well.  Energy services performance contracting is a great example – more on that one in a minute.
But no matter what investment methods North Carolina takes, the strategy remains the same: investing in less creates more energy savings, more jobs, more economic development and more environmental benefits.
 



What’s the Starting Point?

In North Carolina, low-
hanging fruit of energy
efficiency is going to waste

WRITTEN BY

Elizabeth Quzts
September 4, 2018

PHOTO BY

Aine / Creative
Commons

Correction: North Carolina lagged behind 31 states in progress toward its 2017

energy efficiency potential. An earlier version of this story misstated its ranking.

A decade ago. energy conservation was widely viewed as the ‘low-hanging
fruit’ of clean energy policy in North Carolina, the cheapest and easiest way to

reduce fossil fuel consumption and cut pollution.

Now. experts say too much of that fruit is rotting on the ground.
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Policy and majority interest is in EE – but we talk about Building Performance.

For a market to grow, you need to be able to measure the baseline.  That’s what we’ve been doing in NC.


Building EE Policy Support in NC

i

Q

NORTH CAROLINA
Department of Environmental Quality

Energy Policy Council
Biennial Report

May 2018
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4 – EPC Report
I’d also like to thank and recognize the Council members, the Lt. Gov, DEQ staff and the Energy Efficiency Subcommittee Chaired by Scott Tew for 26 of the 33 recommendations in your recent report having to do with energy efficiency.  20 of the 26 recommend policy development related to building energy efficiency.  In my opinion, this is an accurate reflection of the policy focus that our state should be taking to first reduce the amount of energy we need before investing in more energy generation, no matter the source.
 


Utility Cost Effectiveness Testing

Policy Goals Reflected in Laws, Regulations, Orders, etc.

Laws, Regs, Orders: Low- Fuel - .. Environ-  Economic
¢ Cost  Diversity Risk  Reliability mental Development

PSC statutory authority X X
Low-income protection

EE or DER law or rules X
State energy plan X

Integrated resource planning

Renewable portfolio
standard

X X X X

X X X X
X X X X X

X X X X X

Environmental requirements



Presenter
Presentation Notes
What this is – strictly for improving building EE utility programs


Pay-For-Performance Programs

I. PURPOSE

2. TARGETED
CUSTOMER SEGMENT

4. TYPE OF SAVINGS

REWARDED

JANUARY 2017
R: 16-09-A

TARGET SPECIFIC
SECTORS

INSTITUTIONAL/
MUSH

DEVELOP EE
SERVICES MARKET

n ~ r \ 7~
INDIVIDUAL ;
REACH DSM KWh(ENERGY
SAVINGS GOALS RESIDENTIAL RETROFIT ELECTRICITY)
MEASURES
g § [ COMPREHENSIVE | [
DELIVER EE SET OF MULTIPLE KW (DEMAND-
AS A RESOURCE COMMERGIAL MEASURES/WHOLE ELECTRICITY)
L L BUILDING ) L
FINANCEEE | ] BEHAVIORAL, RETRO- | [ N
COMMISSIONING
PUETTEENTRUNNG | o ssuemn OPERATIONAL |  (enERGY -
ENERGY SAVINGS TURAL GAS
CASH FLOW SAVINGS/WHOLE MNATURAL GAS)
“ BUILDING %

5. SOURCE 6. WHO
OF FUNDING ADMINISTERS
r - - 2
UTILITY
CUSTOMER FUNDS uUTiLITY
L J L )
r - =
FINANCING
THIRD-PARTY
| BASED ON ENERGY =
SAVINGS ADMINISTRATOR
L J L )
r )
| |  PRIVATE SECTOR
BUSINESS MODEL
L o
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Host Hotels’ Capital Planning Process

HOST HOTELS CAPITAL PLANNING PROCESS

Host Hotels developed an innovative strategy to
integrate energy efficiency into the capital planning
process that aligns with the ZOT approach. When
evaluating the purchase of HVAC equipment,
boilers, and other large-scale energy-consuming
equipment, Host requires a return on investment
that factors the energy savings compared with

the incremental cost of more efficient alternative

equipment (not the total cost of the new equipment).

For example - if a high-efficiency HVAC system
costs $100,000 and delivers $10,000/y in savings,
the project would normally have a 10-year payback,

and probably not be approved. However, if a
$100,000 HVAC replacement is scheduled and the
high-efficiency model costs an additional $10,000,
the annual savings ($10,000) only needs to deliver
an ROI that justifies the additional cost of the more
efficient model - in this case, turning what was a 10-
year payback into a 1-year payback.

Using this investment model in capital planning
has allowed Host to purchase more efficient
HVAC equipment, boilers, and other mechanical
equipment that otherwise would have likely
been replaced with the current market standard
equipment.



Cushman & Wakefield

BUILDING INFORMATION

Cushman & Wakefield Inc.
TENANT NAME

The Durst Organization / Port Authority of New York &

New Jersey (PANYNJ)
FLOOR 45 BUILDOUT
BUILDING OWNER

Energy reduction

One World Trade Center, New York, NY

Annual electricity reduction LOCATION Wh/SF
Total electricity savings over le 10 years h/SF
LEASE TERM

Adjusted incremental impleme

5,932 square feet

Total electricity cost savings o
PROJECT SIZE

NPV of project investment SF
ROI over lease term 359%

IRR 78.6%

Payback period (with incentives) 1.7 years

https://tenantenergy.uli.org/case-study/cushman-wakefield-inc/



American Geophysical Union in DC

American Geophysical Union building under construction in Washington, D.C. (Kevin Koski)
Major Renovations Targeting Zero Net Energy

Washington, D.C., will soon get its first multitenant, gut-rehab, net-zero office building. The American
Geophysical Union (AGU) project, led by MGAC, Hickok Cole Architects, Interface Engineering, Skanska,
and Stratacomm, is striving to relaunch the nonprofit organization's 84,000-square-foot (7,800 sg m)

headquarters to be net zero, using an array of technologies to make the building both super-efficient and
innovatively renewable.




= HPBS Case Studies

RESULTS COMPARED TO FEMA 453 ESTIMATES

ﬂ’cel BUILDING
A SOLUTIONS
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HPBS – Find Meghan!  

Top right – Industrial safe haven air leakage testing delivers 70% average reduction in air infiltration rates after air sealing measures applied.

Bottom left – degrading window film and window gaskets.  Resolving these issues, installing efficient lighting and sealing air leaks recommended with 29% energy reduction estimate.

Bottom right – IR image of school building in NC showing gaps in the air barrier system that caused significant heat loss and moisture intrusion.  


Optima Engineering Retrofit

FEATURED PROJECT - LOCAL GOVERNMENT
CREDIT UNION OFFICE

Optima Engineering teamed up with Gensler Raleigh
to help transform this outdated, traditional financial
institution into a State-Of-The-Art, modern facility. The

existing building is an approximately 100,000 square

o gt e o)
. Imo foot facility, with many systems already in place,
however all equipment had to be replaced due to age and current code compliance
engineefing requirements. The building was fitted with a new Building Automation System using
DDC technology to control all of this new equipment. Existing lighting was removed as it

was old and inefficient, and was replaced with LED fixtures. The plumbing system
needed to be replaced to conform with new code regulations, therefore new water-
efficient fixtures were installed.

* 100,000 SF, 4-story office building renovation

* All equipment replaced to comply with current building code requirements
* New Building Automation System using DDC Technology

* High-efficiency air-cooled chiller

* 4-pipe chiller water & boiler system

* New LED light fixtures

* Fire alarm replaced with new addressable system

* Stand-by 1250Kw diesel powered generator



Combustion Waste Heat

*107,388,000 MMBTUSs
*40% of 20%

* 210,000
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Mike Stowe from Advanced Energy recently presented on how many industrial buildings in NC could benefit from retrofit upgrades that would convert 20% of combustion heat from waste/loss to useful purposes.  His estimates equate to enough energy to power 210,000 NC homes!
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Steps to High Performance Retrofits

* Research. * Add-on renewables,

* Understand options. storage and other

* Set goals. energy options as
needed.

* |dentify rebates,
incentives and

financing options. * Design and build.

* Commission.
* Work with experts.

 Formulate baseline
metrics.
* Align with goals.

* Monitor performance.
* Analyze data.
* Plan for efficiency and * Make improvements.

performance first. * Keep monitoring.
* Incorporate valuation

best practices.
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Make these images???


Hire an Expert

Hire a Building Scientist:
e HVAC

* Envelope/enclosure

* MEEP commissioning

Use an Energy Services/Performance Contractor:

 ESCOs are paid through actual energy and water savings
after retrofit projects take place, lowering the up-front
cost to little or nothing to the owner.

High Efficiency HVAC, controls and automation are key.



Specific Retrofit Projects

Replace natural gas appliances and systems with electric.

* Doing so provides greater flexibility for benefiting from
improvements to electricity-based energy efficiency and
renewable energy sourcing

Incorporate solar-capable roofing for future applications.

Replace major HVAC and water heating systems with high
efficiency.

Add high performance roofing, siding and insulation.

Replace windows — when the time is right.



= Considerations for Rentals

Use green leases and create a feedback loop for tenants on
energy and utility usage.

Adjust energy/utility charges based on conservation/usage.
Install low-/no-cost Energy Conservation Measures (ECMs).
Lighting retrofits are high ROI.

Promote increased comfort and customer satisfaction.

Install sub-meters so that tenants can be charged for the
electricity they actually use and benefit from savings.


Presenter
Presentation Notes
ECMs: 
• Adjusting mechanical and lighting schedules to match current building occupancy. • Adjusting heating, cooling, and lighting zones so consistently unoccupied zones aren’t conditioned, ventilated, or lit. • Engaging and educating tenants—consider a “turn it off” campaign or provide actual use data to inform all occupants, not just the individuals who pay the bills. • Controlling your entry and exit (keep doors closed, encourage revolving door use). • Using window blinds to reduce h
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Net Zero Energy Buildings

DONATE

W

Buildings Building Portfolios Guide: Best Practices for Achieving Zero Over Time for Building Portfolios
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® Tenant Energy Optimization Program

T Urban Land

Instifute ULI Tenant Energy Optimization Program

PROVEN, REPLICABLE PROCESS THAT DELIVERS RETURNS

The Tenant Energy Optimization Program integrates energy efficiency into tenant space design and
construction and delivers excellent financial returns through energy conservation.

BENEFITS Tenants using the step-by-step design and construction process typically
demonstrate energy savings of 30 to 50 percent, have payback periods of three to
five years, and average a 25 percent internal rate of return (IRR).

View Benefits

PROCESS The foundation of the program is a ten-step process that details pre-lease, design
and construction, and post-occupancy phases. The process emphasizes the
importance of collaboration among tenants, building owners, and service
providers.

View Process
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Pay-For-Performance Programs
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BuildingPerformanceNC.org

BUILDING

PERFORMANCE ABOUT FAQ RETROFITS EXISTING BUILDINGS NEW BUILDINGS HIRE PROFESSIONALS

NORTH CAROLINA

Features of High Performance Buildings Upgrades: Where to Begin? Improve Building Performance
Properly Designed, Sized, Installed, Sealed Controlled and JE e e e EC e aK axacay Lei T
. . . - - - ’ ejsure an ospitatr
Maintained Heating, Air and Ventilation (HVAC) System(s). > - | Ay
The U.S. Department of Energy estimates that the average U.S. building loses 20 to 30 percent of /O :: E by . m{r Warehouses and Data Centers
treated air through leaks. F] I - L=t ]
What You Can Do: Inspect the supply and return ducts, collars and fittings, and areas where ducts Agricultu ral
connect to the supply registers. Use sealants or sealant tape to patch holes and leaky areas in the P r——
HVAC system. Avoid duct tape; this misnomer fails quickly in the presence of rapid temperature Governmental and School
fluctuations. Insulate the duct work wherever possible with duct insulation sleeves, foil backed
self-adhesive foam, or fiberglass battin, & Y s i
B e Leisure and Hospitality Buildings Include: Commercial and Office
o ENERGY STAR Ductless Heating and Cooling o Hotalaand motak
* A Guide to High-Performance HVAC « Gyms, natatoria, and recreational buildings Multifamily
» Information on insulation and duct sealing, + Sports stadiums
» Information on duct sealing. ® Music and theater arenas Retail Stores
e HGTV's guide to duct sealing Hotels/Motels
e Is the_ thermostat.panel blank? Is the gas furnace not working? Before calling a specialist, check out s itute the largest of the operating budget for hotels and motels after Healthcare Facilities
this list of HVAC tips to find to HVAC probl labor costs.
e Checking the HVAC system for leaks is simple. Learn how to find and fix leaks. « The EPA estimates that each 10 percent reduction in energy use is equivalent to improving average
s No HVAC problems? Keep it that way; Check out ENERGY STAR's Heating and Cooling Maintenance room rate by $1.35 in full-service hotels ($0.62 for limited-service hotels).
Checklist. + Studies have shown that commissioning can save a typical 100,000-ft2 hotel 10 to 15 percent of its

energy costs, or roughly $20,000 per year

Common reasons for initiating energy-related upgrades in
hotels and motels include:

« Customer complaints

Corporate sustainability policies

. q i Ifunctions and shortened equip
maintenance

Piecemeal additions to buildings and internal changes to existing spaces that have not been
accompanied by corresponding changes to heating and cooling systems

Previous attempts to reduce energy use by inappropriate measures, such as covering vents

Major pieces of capital equipment or building elements, such as a boiler or a roof, that are nearing
the end of their useful life

Hire a Professional: Seal holes in ducts with aeroseal's duct sealing technology. Duct Sealing
(aeroseal)

lifetime due to years of deferred
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Thank you for the opportunity to present to you all today.  
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