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Step 4: Assess the Current Energy Profile

1. Develop the scope and recruit expertise
2. Assess current energy use and supply

3. Inventory current plans, policies, programs,
and projects

4. Identify available human and organizational
resources

5. ldentify projected future energy use and
potential sources

6. Organize and communicate findings
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Ultimately, the goal is to be an informed consumer. Equate to cell phone bill

Understanding current energy use accurately helps us make smart decisions about
where we want to go.



Scope: How Detailed Should Your Profile Be?

High Level Approach

— Top down, overall energy use
— Reveals major areas of potential focus

Detailed Approach
— Bottom up, building / equipment level energy use
— Facilitates more prescriptive solutions

* Mixed Approach
— High level for most information
— Detailed level for some projects
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Government Scope Data Collection

Data area High-level Detailed
. Ener Individual buildings’
Buildings gy use by dividual buildings
department energy use
Energy use by system Energy use per
Infrastructure (water treatment, facility, street block,
street lighting, etc.) etc.
Fuel use by
Transportation Total fleet fuel use department or
vehicle type

U.S. DEPARTMENT OF Energy Efficiency &
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Just to give some context around high-level vs detailed....

Typically, more granular than community scope




Community Scope Data Collection

Data Area High-level Detailed
Residential Total residential Energy use by housing
Buildings energy use type or neighborhood
. . Energy use by sector
Commercial Total commercial .
o (healthcare, office,
Buildings energy use . .
education, civic)
Total industrial Energy use of specific

Industrial Uses
energy use large users

Energy Supply | Total local supply | Individual supply chains

Total fuel use for

ity Fuel use by vehicle type

Transportation

U.S. DEPARTMENT OF Energy EfflclenCy &
6 EN ER Y Renewable Energy




Energy Data Calculator Output

Government Energy Community Energy
Use by Type Use by Sector

Transportatiol

Transportation
8%
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Achieving more Detail and Avoiding Data Hell

Collect just what you need Understand existing energy
data management process

Maintain Relationships Training & Support

* .
See the us DEPARTMENT OF ©  Energy Efficiency &
8 Portfolio Manager Data Collection Worksheet for data NERGY Renewable Energy

Collect just what you need

- more is not always better, but ensure your data covers all the fields you need for your
analysis

Understand the existing process

- Already tracking fuel consumption for GHG inventories? Already managing utility bills
for benchmarking? Engage with the data sources to integrate with their existing

process
Maintain Relationships

- Data sources are your friends! Show the benefit of sharing data and allow for
feedback

Training and support

- Help existing staff feel empowered by the new data, offer training on data collection
process

- bring on additional support like interns to assist



ENERGY STAR Portfolio Manager

" PoRTIOLO MANAGER Q==

* Free, web-based tool for benchmarking existing buildings

* Provides benchmarks for all commercial buildings, including:
— ENERGY STAR energy performance score (1 to 100) for eligible
buildings, and
— Normalized energy use intensities (EUI) for all buildings

U.S. DEPARTMENT OF Energy Efficiency &
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| think most are familiar with Portfolio Manager as a benchmarking option for facilities
(including Water treatment plants), so this will be a brief plug. By no means is it the
only option, but it is a free web based tool that is nationally recognized and widely used
—and if only for the sake of consistency and comparison, is worth considering.

ES just released an upgrade, the screen capture here is a little dated, but the new
interface is more intuitive and allows for more embedded quality control and analysis.



Sample Data inputs — General Office Building

General Building Information

+ Facility name

* Year built

* Building address (ZIPCODE!)

Space Use Attributes (General Office)
* Gross floor area (SF)

* Weekly operating hours

« # of workers on main shift

» # of personal computers

» Percent of floor area that is air conditioned (>=50%, <50%, or
none)
» Percent of floor area that is heated (>=50%, <50%, or none)

http://www.energystar.gov/index.cfm?
c=evaluate_performance.bus_portfoliomanager_benchmarking

U.S. DEPARTMENT OF Energy Efficiency &
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| pulled these data requirements from the Portfolio Manager Collection Template. The rough
looking link at the bottom links to the benchmarking starter kit which includes the collection
template

These fields give an example of the type of information needed to benchmark weather
normalized, adjusted, ENGERGY STAR eligible, EUl values for general office building. People
often ask what the minimum requirement is for benchmarking a building, and if you just want
Portfolio Manager to accept the building information you will need to enter the bold blue
values and the space type (ie office). However the other fields are what is used to normalize
based on changes in operating characteristics, which is very valuable.

Note that | said that this information will get you weather normalized EUI values, but no
meteorological is included. That’s where the emphasis on the zipcode comes in. Portfolio
Manager uses the zipcode to pull weather data for the building for normalization.

So these are the kinds of fields worth identifying a the beginning of the benchmarking process.
Hopefully by having the requirements upfront, collecting the data will be a little less painless.
I'll note again, that the Portfolio Manager collection template, found in the benchmarking
starter kit at the link below, includes the required information for multiple space types and
even provides more information about what those space types are if you click on the names, so
it is worth checking out if you are planning to use Portfolio Manager or another tool that uses
the same taxonomy.
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New York City’s Mixed Approach

’ Assessed consumption Figure 1: Breakdown of Energy Consumption Citywide

CltyWId e Large buildings account for 45% of New York City's energy use.

Targeted Large buildings for
more detailed review e

Developed Greener, Greater,

__ Buildings Plan:
— Annual benchmarking R
— Code adoption 2%

— Periodic audits & retro-
commisioning

— Lighting improvements
and sub-metering

Source: NYC Mayor's Office

http://www.nyc.gov/html/gbee/downloads/pdf/
nyc_lI84_benchmarking_report_2012.pdf

U.S. DEPARTMENT OF Energy Efﬁciency &
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Step 4: Assess the Current Energy Profile

1. Develop the scope and recruit expertise
2. Assess current energy use and supply

3. Inventory current plans, policies,
programs, and projects

4. I|dentify available human and organizational
resources

5. ldentify projected future energy use and
potential sources

6. Organize and communicate findings

U.S. DEPARTMENT OF
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Current Activities: Where to Find Information

+ Department of Public Works
- City Fleet Management Buildings g Housing & Neighborhood Development
. Waste Management Facilities School District or Superintendent

* Recycling Management
» Parks & Recreation

+ City Treasury Office

Transportation i
inancing | Finance Authority

Database of State
Incentives for
Renewables and

Efficiency

+ Chamber of Commerce

+ City Planning Dept.

» Industrial Retention Officg

+  Economic Development
Agency

Energy Utilities

supply Municipal Electric Utility
« Landfill gas facility

+  Waste-to-energy facility
* Solar installers

U.S. DEPARTMENT OF Energy Efficiency &
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Current Activities: Template for Retrofit

Activity: Implemented Efficiency Lighting Retrofits and Controls

Department of Public Works

Installed energy efficient lighting and motion sensor controls
2008

Where: City Hall, TPAC, Fire Academy, and Fire Station #3

Why: Phase 1 of the City’s energy audit identified approximately $500,000 of
cost-effective energy and water conservation measures, which were
implemented between 2006 & 2008.

Energy use in relevant buildings decreased by an average of 14%,
saving roughly $100,000 annually.

Continue to deploy efficient lighting in all City buildings, and conduct
regular energy audits to identify more energy and cost saving projects.

U.S. DEPARTMENT OF Energy EfflclenCy &
14 EN ER Y Renewable Energy
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Current Activities: Template for Policy

Activity: Green Building Standards

Department of Housing

Energy performance standard requires new buildings to exceed
ASHRAE 90.1 2007 standard by 20%

2011

All newly-constructed commercial buildings over 10,000 sq.ft.

High performance buildings will improve the quality of the new
building stock being created in the city and will alleviate increasing
demands on region’s energy supply.

In first year of implementation, standards affected 400,000 sq.ft. of

new building space. Savings projection for this space exceed 20MMBtu
annually.

Continue to educate real estate and development community on the
standards.

il
e
i
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Step 4: Assess the Current Energy Profile

1. Develop the scope and recruit expertise
2. Assess current energy use and supply

3. Inventory current plans, policies, programs,
and projects

4. |dentify available human and
organizational resources

5. ldentify projected future energy use and
potential sources

6. Organize and communicate findings
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Human & Organizational Resources: SWOT Analysis

People and Organizations
Strong support for EE & RE

at executive levels Several equipment leasing

and ESCo companies in the
region

Government Lack of political appetite
Departments Effective energy tracking for increase in debt load
system already in place

Business
Community

Nonprofits &
Foundations

Limited expertise within
Extensive interest inthe  the school district’s facility
value of solar to the managers for solar Rapidly lowering prices for

curriculum as well as for technologies or solar projects in the area
cost saving complicated financing
methods

U.S. DEPARTMENT OF

ENERGY

_ Strengths & Assets Opportunity Areas External Threats

Protracted economic
downturn means
continued school budget
pressure

Energy Efficiency &
Renewable Energy
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Step 4: Assess the Current Energy Profile

1. Develop the scope and recruit expertise
2. Assess current energy use and supply

3. Inventory current plans, policies, programs,
and projects

4. I|dentify available human and organizational
resources

5. ldentify projected future energy use and
potential sources

6. Organize and communicate findings
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Future Energy Demand & Potential Supplies

» Ask electric & gas utilities
— Long-term forecast of electricity and natural gas demand in region

— Long-term plans for building new generation capacity or importing
energy

» Consult State Transportation Department/Authority

— Long-term forecast of vehicle miles traveled, average vehicle efficiency
trends, and fuel source trends

* Review your state’s most-recent energy plan

» Assess potential alternative energy generation opportunities in
region
— Solar, wind, waste-to-energy facilities, methane capture, hydro,
biomass, combined heat and power

U.S. DEPARTMENT OF Energy Efficiency &

EN ERGY Renewable Energy
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Renewable Energy Potential

20

* NREL's Renewable Resource
Data Center (RReDC)
provides access to an PhotovotacSolr Resourceofthe United States
extensive collection of
renewable energy resource
data, maps, and tools.

* Biomass, geothermal,solar,
and wind resource data for
locations throughout the
United States can be found
through the RReDC.

http://www.nrel.gov/rredc/

U.S. DEPARTMENT OF Energy Efﬁciency &

EN ERGY Renewable Energy
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NREL Analysis Tools

21

e http://www.nrel.gov/analysis/models tools.html

— Building Life Cycle Cost
— JEDI
— CREST e =

U.S. DEPARTMENT OF Energy Efficiency &

EN ERGY Renewable Energy
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Step 4: Assess the Current Energy Profile

1. Develop the scope and recruit expertise
2. Assess current energy use and supply

3. Inventory current plans, policies, programs,
and projects

4. I|dentify available human and organizational
resources

5. ldentify projected future energy use and
potential sources

6. Organize and communicate findings
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Aggregating and Communicating Findings

23

The Energy Profile Report

1. Whatis it, and what is it's value?

2. Who is the audience?

3. What should it include?

Executive Summary

Current energy use and cost

Projected future energy demand and supply
Related efforts underway

Gaps & challenges (from SWOT analysis)
Next steps for the CESP process

U.S. DEPARTMENT OF Energy Efficiency &

EN ERGY Renewable Energy
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Knoxville Energy Report

2005
Government
Baseline
Inventory
Results

The City owns 20d opecates close to 100
buidings 20d 40 packs and athletic Gelds
There are approzimately 1,200 vehicles in
the City feet. Kooxville's madways ame
Tined by over 29,000 streetights and

signals manage traffic fow at about 350
intersections.  City employees deive to
wock from all over the region, with 2a
aveage commute of approximately 20

‘milles sound-trip.

The City's public infrastmetace, incloding
its employees, enables city govemment to
efficien mimige  administauve
responsibilities 20d provide the secvices
amenities 10d leadership that Kooxville
residents have come to expect

In 2005, the City of Knoxville speat
coughly §7.9 Million on energy—about
4.3% of the total City budget. Total

od wiste corts equaled
ety $8.5 milion. Under nding how
these costs break down it the first step
towasds being able to educe them

The 2005 Govemnment Baseline Iaventory
provides 2 saapshot of energy and water
consumption, waste  disposal, and
emissions geneation by city government’s
netwock of buildings, facilites, vehicles
a0d employees

Goremment eCO, Emissions by Sector
Fanphoyee

Kaoxvile's manicipal buddings 20d facilites coasnmed:
* 326 milion KWh of Electsicity
569.1 thonsand theems of Namal Gas

MISSIONS

166,954 million Beitish Theemal Usirs (BTU)
Total Esergy 20d Wates Cost Orer $37 millon
Total Greenhonse Gas (GHG) Emissions:

26,993 toms CO, equiralent (¢CO,)

GHG F

BUILDINGS

ke ;ﬁ Sy Y B cecyeled abost 49 toas of papes aad
B e cacdboad, bot seat 54 toas of gacbage to the Liod
K apn Jpeifuyd g Approsimicely 23 toas wececeyehble matals ot conld xve
.-nv:q divented fcom the waste sueam
7.5 miliosgatbes.
==t ..'-.'.' i 51255208 Te s e 7 Sedights 0d waff sigaals cconated
g o iy fox one of the Ciy's gest enecgy
it b = e Co oy B o 2y pobend s o 3000 expenditnces in 2005. The 29.630
TU A Core Pesor Gaieh Bkt susedlights consmmed 268 millon EWE
Kaoxville's Beet vebicles 10d equipment taveled the equiraleat of slectaicicy 3t cost of over $1.3
of approsiamately 7.6 million mles oves the concse of the eac million, and the taaffic signals at 350
304 contmmed spprozmtelr & intensectons consmmed 4.3 million KWk
+ 557300 galons of Gasoline < ata cost of $209,000. KUB chagged 10
* 179550 gallons of Diesel additional $1.5 million for maiatenance
* 645,550 galloas of Biodiesel (B20) & 0d tepaics to the streedlight system.
Total Enecgr Coatent of Fael. 309,173 mullion ETU
Toul Fael Core. $3.046.328
Toul GHG Eminsons: 23512 toat ¢CO, City Government eCO, - Top Ten
Toul City GHG Emissions from Esegy = 79,889 toas eCO,
Total City Eaecgy Costs = §7.9 Million

1LSVA

Caty emplorees deove approzmarely 9.6 mullion miles dncing
comantes 1 a0d from wock and consnmed pprommutely
589,000 galions of fuel The cost of fel foc employee
comamntes 5 not mclnded i the Gorermment Inventory
(becanse the Cirr does ot pay the bill, thongh we have
chosen to inciade the ansociated emissions. There is o Gty
govenment wthont afr govemment emplorees, and we
#3ch 2o cespoasible for onc owa comantes emisons fom ey omsumpion mn-(bbg s el emissons) and
70% of s enrg e

EMPLOYE}

COMMI
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Knoxville Energy Report

Reduce energy and water consumption at all ciry facilities.
 The City bas contracted with enecgr services company
ANTRESCO 10 it et oo and vt comngion s
& opge

Strategic Plan

. . 33l faclices
Knoxville City Using 3 pecfosamnce-contracting model, we plan 1o fnace some
J o(lllal:hnyﬁon(cmuo(mwdnmmmrm

watec savangs prodneed oves e
Government . Br-nplmnn.:ﬂmn‘e&(uv‘twmmn\ wean

sedince 2namal enecgy 20 wates consnmption at ity facliies by
a3 qunch 23 15-20% a0d eacn Enecgy Suac® and/o¢ LEED

s section descobes ongoing effors ceruicatons on select
a0d new opportunities for the City of * Anticipated enegy consecration meases (ECAL) incinde
Kaoxville to reduce enecgy consumption, lightg srotem setzofits, wates beates npgaades, badding
costs and associated emissions, and to envelope enhancements, solis povwi genenaton. seplicing
incease the ovenll  envionmeat] HVAC electrons control systeass 10d
sostunabiity of oty  govemment  Addinonal beaefits ace expected 1o incinde bertes istegaton of
opecations briding s7tems mantenance. improved wndoos s qraker and
‘occnpatonal conditons, and rednced mechancal and stmemal
degradaion.

As we in city govemmeant wock to make

e

oveal, it is impoctant that we ficst ook

at  ocucselves Noumesons city 1:.,“'

dogactments, isdiedieg Eagissecieg,

Public Secvices, Fleet, Pucchasng, 0 D

Comnity Developaest, Packs, KAT,

20d Policy & Comemusications have Tmpron he sfiencs of e signalsand suedighs.

bean involwed in detecmsining bow best The City's Engineecing Depactaeat has seplaced abort 45% of

S e 8 g o LD, g g s 1 e

Ry e e complete the transition drcing the saeames of 2010. Becamse

LED: nse ~90% less enecgy than taditional incandescent taffic
v =

TR O e G e 2uoud o s of ore 39000 gt e

commneity’s total, we have an essential

g

dowatova K
detecsmune oac best options for making the tansiton  the aex
gosecation of seetlights

Build new facilites that are enesgy efScient, envisonmentally
friendly and cost less to operate.

SHELIGEAGIO. " o The new Koorvlle Asea Tanst
(KAT) Downtown Transt Center will
e the Cary's first

budding. Tt vl cednce enecgr e by
2% a0 wares nse by 0% vessas 2

e,

Step: Adepi a poli d

The v Teassie Conter =3 fescwwe  LEED aricasion for new consracsion o

grothecns and solx enecgy. k=D wanicipal bildings lorper Sow 5,000 F or
384 coming wore shan $2 milion.

cegere ceomind
EEE——

Strategic Plan
Knoxville
Community

The City of Knoxville's omganiziag goals
ducing Mayor Hasha's it tesm wese

about badding safec
mghbvd.wod\ pwndmg mlubl- aity
at competitree
e el daires
creatiog moce a0d bettes obs  Duang
the second tem. we have poutoned
sustamabikity objectives aloagude each of
these goals

Sustainable development, o economuc
prowth that meets the needs of pasent
proeutions without compromnmg the
ability of faace pevecations to meet thew
own needs, is the type of development
we ae pacvaing i Kaowville By tiking

envionment 10d produce  economc

P —

The enecgy efficiency of 2 commuaity,
the qualiry of s 2ur 20d water, its level of

kvability. The measaces outhaed i this
section will imcrease Kooxvile's valne
while reducng it contubution to giobal
climate chasge

Reduce aansportation-related fuel consumption and emissions.

The G placsiog 2 devlogaeck oo 0 &cd
commezcal
‘where appropsiate) in the cental city, wdnmg el distances
foc segnla tops. Ther also incorporate “complete stzeet”
designs that faclitate walking, biking. o nsing poblic tansit
KAT's suategic planaing effors, inchding the Tansit
Development Plan dne ot in 2009, seek to improve the
coveage, convensence and efficienc of Knoxville's prblic
tanst srstem.
The City will continne to expand and connect Knoxvile's
netwock of parks and geeermars.
Nt Step: Caralysy marke devclopmens fr aierative el vebicies,
inclding ccwic vbices. Engage in parmesbs intendd 9 bresis dowm
\barmiers that binder local growth in aivvebicle. unmbr‘

Nex Stp: Support commicen-arienced pregrams sach a5 SmarTrips

ke Downtesn
by oy ek oy oty
peetetdin

denige ond plonsing,
W-h-—tdﬁ-&hﬂ(&a’.lﬁ-

o

ﬁ J
impels

Improve the enetgy efficiency of local homes and buildings.

o

The City's Commaity Development Depastment and housing
p.\mn ace ntmtionakrag enesgr-efbcient and

oamestily fuecdly brdding practces i affordable home
constenction 1nd renoration projects

anghéuriand o mowed LEED Gaid Comfsnsn fom e U5 Gore

S EEED Gl i . T ers

T Ciy's Bddings Degasnea dogtedthe tscaaionl Code
1 codes.

m;u&umh.nm.hhnmhadmmnrmdt

Nexe Stp: Exesbish pragrares 0 srargicoly nsest Eneryy Eficiengy &
Consersanion Black Graws dollrs and stber funds in adbanced
sesrbenyinon, revesaie ey, and everg, iengy repers and
reslacements for Knasvule's bnalding and bowes,
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Step 4: Tips & Tools
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» Look for pro bono help

* Use as a professional
development exercise

* Hire consultants jointly
with surrounding
communities

Energy Data Calculation
and Summary Tool

Activity Inventory
Template

SWOT Analysis
Worksheet

U.S. DEPARTMENT OF Energy Efficiency &

EN ERGY Renewable Energy
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