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Building Energy Use
Impacts



U.S. Buildings Have a BIG Impact

39%

C0, emissions

11%

electricity
consumption

63%

waste output



Locally, climate impacts are even bigger

2015 Greenhouse Gas Emissions Inventory: Community

ST LOWIS
.
2015 GHG Emissions: All Community Sectors CITY OF ST. LOUIS
7,219,170 mtCO2e 2015 COMMUNITY GHG EMISSIONS INVENTORY
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Energy Savings

30% of energy used in buildings is wasted through
inefficiency (EPA)

Half of all energy savings are possible through low-cost
or no-cost operational improvements (EPA)

Benchmarking is the first step to saving energy, water
& money!
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What is Benchmarking?

Tracking your building’s energy use
and comparing your performance

to the past and to similar buildings

is called BENCHMARKING
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Context for Benchmarking Ordinance

U.S. Building Benchmarking and Transparency Policies

e 40% of energy
consumption & GHG
emissions in the U.S. is
from buildings; in St.
Louis the figure is
roughly 80%

e Stay competitive with
other cities!

© Putic, commertiad, and muittfamily tulldng
Danchrrarsing palicy adopted

" # Puwiic and commeroe bullding benchvmarking
sihr v 00icy adopted
Bisiging Rating 1 g

® Punic cuidings benchmarked
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Context for Benchmarking Ordinance

e Supports Building
Division goals of
maintaining and
improving building
stock

eAligns with City’s
Sustainability Plan and
Climate Action &

CITY:OF ST. LOUIS

Adaptation Plan i ‘Sus'tamabnlty Plan

Adopte: dJ ary 9, ’)013b) th
City of St. Lou PI anning Con on
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Passed Jan. 27th, 2017 & Signed February
16th, 2017!
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Building Energy Awareness Ordinance

Requirements:

e Municipal and private buildings over 50,000 square feet must track
and report energy and water use annually — including multi-family

e Municipal buildings to comply by December 31 of each year
ePrivate buildings to comply by April 1 of each year

eSome exemptions (low or no occupancy, manufacturing, financial
duress, state & federal buildings)

eBuildings not in compliance with the ordinance would not be
eligible for issuance of new residential or commercial occupancy
permits

eTraining and assistance available!
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(314) 622-3318 benchmarking@stlouis-mo.gov

Home About How to Comply FAQs utility Incentives Resources Contact

 REPORTING DEADLINE
April 1,208 1 %

-

City of St. Louis Building Energy Awareness Ordinance

Effective in 2017, privately owned buildings and municipal buildings in St. Louis that are 50,000 square feet or more are

www.stlbenchmarking.com
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Join the Green Building Movement!

GREEN
ssouri ﬁﬁﬁﬁﬁﬂlﬁg
-GAteway pRenio

www.usgbc-mogateway.org/membership
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Benchmarking
Basics



ENERGY STAR®

Portfoliol\lanagere



ENERGY STAR®

Portfoliol\Vlanagere

Energy | Water | Waste



ENERGY STAR®

Portfoliol\Vlanagere

You can’t manage
what you don’t measure
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Ways to Benchmark

Performance - Energy

* 1-100 ENERGY STAR Score

* National Medians

* Similar Buildings in your Portfolio
* Past Performance

* Target Performance



1-100 ENERGY STAR Score

ENERGY STAR

2014 ENERGY
CERTIFIED BUILDI

1 to 100 Energy Performance Scale
A
[ \
National Average Superior Energy

Management!

1 50 75 100
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1-100 ENERGY STAR Score

Nationally representative

survey - CBECS gathers
data on building
characteristics and energy
use from thousands of
buildings across the US

/ T

D ive Statisties for Variables in Final Re ion Model
Variable Full Name Mean Minimum | Maximom
SreEUT Source Energy per Square Foot 1984 19.62 1133
LNSqFt Hatural Log of Square foot 9.535 8.317 1382
PCDen Number of C rs per 1000 2 2231 0.0273 1111
LNWEkEHs Natwral Log of Weskly Operating Hours 3972 3611 3124
= LNWkiDen ?ﬂf;;lzm of NumberofWodketsper | o516 | 33m 2651
/"‘ HDDxFH Heating Degree Days x Percent Heated 4411 0.0000 9am
7 g [CDDXPC__] Cooling Degres Days x Pecent Cooled | 1157 | 0.0000 504
jf - Semtiztics are compused over the filtered dara ser (n=498 ebsarvations),
vl - Vaives are weighred by the CBECS variable ADJWTE.
- The mean values are used 1o conser variables for the regression.

5 1
{Actual Source Source EUI)

= Aptual Disributon —— Gamma Fit

EPA creates a statistical
model that correlates the
energy data of the
property use details to

EPA analyzes & filters the
data - ensuring data
robustness and quality

identify the key drivers of
energy use, accounting for

=N ENERGY STAR®

PortfoliolVlanager”

Manage Bills (Meter Entries) Weather VarlatlonS
‘ou may select ane of your meters to get started. Or, i
Tell us which meter you would like to enter or ma il F]-] 1} 5 400

Electricity v

[]  StartDate En

10A1/2002 10

] 112002 11

Compares the actual energy data for a building to
the modeled estimate to determine where the building
ranks relative to its peers



Property types with 1-100 ENERGY STAR scores

Bank Branch Barracks* Courthouses Data Centers Distribution
Centers

Financial Offices  Hospitals Office
Buildings

Residence Retail Senior Care
Hall/Dormitory* Stores Communitie

Supermarkets  Warehouses Wastewater Wholesale club/ Worship
Treatment Supercenters Facilities

Plants* 26
*Not eligible for ENERGY STAR Certification




1-100 ENERGY STAR Score

i a0 High scoring plants
Best capital investment RCx & O&M '8 ; e
X : : : provide lessons
opportunities are in lower improvements yield
. " 8 learned and
quartiles - greatest potential for savings and label S
: : certification
improvement candidates )
candidates
A
-y
A

/—%f
| " Reward &

Invest & Tune Learn

Invest Tune

| |

1 25 50 75 100
wEPA Energy Performance Score 27




ENERGY STAR Score Updates

« ENERGY STAR Updated performance metrics
for U.S. buildings in August 2018 based on the
most recent market data

* Currently implementing industry engagement
and review period, temporarily suspended
new ENERGY STAR certification applications
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Ways to Benchmark

Performance - Energy

* 1-100 ENERGY STAR Score

* National Medians

* Similar Buildings in your Portfolio
* Past Performance

* Target Performance



Energy Use Intensity

* Energy used per square foot
 Compare to national median EUI for your

property type
Weather-Normalized
Source EUI (kBtu/ft?)

CurrentEUI: 289.1

(10.1% higher than medan )

Baseline EUI: 307.1

(17.0% higher than medan )
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Ways to Benchmark

Performance - Energy

* 1-100 ENERGY STAR Score

* National Medians

* Similar Buildings in your Portfolio
* Past Performance

* Target Performance



Understanding Performance

Energy Use by Calendar Month
Dashboard (Metrics current as of 0927/2017 10:48 AM EDT) Search by 10 or Nema w Y
VORI G eme o
View Al Properties (5) v || Energy Highiights d s
AdY/EdDslete Groups. AGYEdiVDelete Views 8 sooh
Energy ENERGY 3
Name - Comem o SR o SWEW, Sowcerw, |
Date Score (Boali)” | Bour) ® 200
@
S e Engingerin I
(US) 03/31/2017 NA 69.1 1821 -
6047634 Sep'i4 Jan'15 May'ts Sep"5 Jan't€ May"8 Sep't6 Jan’M7 May'17
W_LM@ 081312017 76 550 135 - Natural Gas -~ Electric - Solar 4% Electric - Grid
Sample Ubrary (US)
5047705 0873172017  NA 973 2283 Water Use by Calendar Month
Sample Office (US) 140
5047681 08/31/2017 44 1003 2752
Sample University {including 3 1
v | one child building) (US) 03312017 NA 705 1706 g1
6047703 §
mple ineerin ’:3' 100
- ratory (US) 0373172017  NA 69.1 1821 =
6047704
) a0
m Page 1of1 m mi 100 v View 1-60f6 Jul'13 Jan 14 Jul 14 Jan '15 Jul'15 Jan '16 Jul 16 Jan 17 ;7
Properties (6) (Count includes 1 child properties. Expand carets to view.) ¥ Download Data Table -#- Potable: Mixed Indoor/Outdoor
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Ways to Benchmark

Performance - Water

* NEW 1-100 Water Score (multifamily only)
* Water Use Intensity

* Similar Buildings in your Portfolio

* Past Performance

* Target Performance



Follow Steps Outlined in

Quick Start Guide

\ ENERGY SIAR:
PorﬁolloManager’*

"How To" Series

Portfolio Manager™ Quick Start Guide

EPA's ENERGY STAR Portfolio Managers 100l helps you maasure
and track the energy and water use, waste and materials, and
gresnh qas of your buildings, all in a secuns
online environment. You can use the resuls to idensify under-
paertorming bulkdngs, sat Investment prortias, verfy efMcency
impeovements, and receve EPA recogniion for superor energy
parformance. Folow the sleps 0 his guide to oat started using the
new Portiolo Manager %o benchmark your properties, assess
parformancs, and view resuls

1 AddaProperty

To get started, log in to Potfolo Marager ot

W Getting Started

Shop 1 AN A Hupeny
S0 2 E5by Eveny & Woky llsa
S View Mool & Mayes

Then,

follow these instruchions 1o create a property and to enter property indormation

Click Add a Property en the MyPorifolio tak

Angver quastom about your property and clck Get
Startwd!

Erer tamc property informaton and ssksct the toxns nest
o the statements thart apply %0 your propesty. Then cick
Cortinue

Emer Use Detals such a5 Gross Floor Area (GFA)
aperating hours, and rumbar of workers for each type of
wse You can use defaut or termporary values at this sme
and ector moce accurade dota later NOTE: Mosme over
the Uza Dataf to soe o defintion

% Property Types

AR property tpes canbe
bescyrerked For propertes wh
roultiple butcings only hosgvishy
hostits, K12 achooks, mu¥aedy
03 SONKY LN O Enias o
olgbie o recerse e | - %20
ENERGY STAR worm

Click Add Property. ¥YWhen pou have sucoessiully addad your proparty, you wil S00 the

proporty’s Summary 1ao.

If you harve addionad types of uses on the property, you ¢an add them at any time
Click the property’s Details lab, and then sakect a Progarty Use Type from the Add Another

Type of Use drop-down menu. Click Add
Emer Lse Detads for the propety and thes cick Save Use

% Properties with Multiple Use Types

Soeee proparis Bohak Ttk wa hpes. S0ch 5 lesladanis o hots, Sakow:

% I 2900 G COMITArdies, Gnd cakiel ks e
hogpridks. Az a penaral ruke 11 2 corlan 90 comymonty 0Coes I 99 tpe of proparty boreg baschmarked, 3o ot broak f oo as 2
wperate Froperty Les Type. Sy nchade €5 squme foctage weh i budcng s prmsry e

1. Log In

2. Add Property

3. Add Meters

4. Add Energy, Water or
Waste Data

5. Review Results

Find online at

WWW.energysta r.gov/buiIdings/trainin;z,/traininiél



http://www.energystar.gov/buildings/training/training

Follow Reporting Checklist

www.stlbenchmarking.com

Reporting Checklist

-

. Collect all data needed for benchmarking,

%]

. Create an ENERGY STAR Portfolio Manager account or log in to your existing account at
www.energystar.gov/benchmark

3. Benchmark your property.
Following the steps outlined in the ENERGY STAR Quick Start
Guide or in the quick demonstration videos available at
www gov/buildings/training,/

Set up your property in Portfolio Manager

Set up energy and water meters

O Add energy and water data

4. Check for Errors
Use Portfolio Manager's Data Quality Checker to find
potential issues. Click on the link thar reads “Check for
FPossible Errors” on your property’s Summary tab.

Click Check for Passible Errors on your
property's Summary Tab 1o use Portolio
Manager's Data Quality Checker.

5. Add your St. Louis Building ID to your property.
This ID is required to track compliance.

O Locats your St. Louis Building Id by clicking “Building ID and Address Lookup” on the homepage
of www.stlbenchmarking.com. Alert us if you have issues locating your Building ID by
emailing benchmarking@stlouis-mo.gov or calling 314-622-5689

O  To add your 5t. Louis Building ID to your property, click on your property’s Details tab. Look for the

Unique ldentifiers section in the bottom left. Click Edit. Locate the Standard IDs section, choose
St. Louis Benchmarking ID from the drop down menu, and enter your ID number. Click Save.

Look for the Standard IDs Section. Choase St Lovis
Berchmarking ID from the drop down menu, enter
your ID number and click Save.

Click on your property's Detsils Tab, then click Edit in
the Unique ldentifiers section in the bostom lefe.

Continued on next page

www.stlbenchmarking.com

City of St. Louis | benchmarking@stlouis-mo.gov | 314-622-5689
USGBC-Mi i  Chapter | usgh bot.org | 314-577-0854

B Ly

1. Benchmark - follow steps in
Quick Start Guide

2. Check for Errors

3. Add your St. Louis Building ID

4. Generate & submit your
energy and water report

Find online at

https://www.stlbenchmarking.com/HowToComply

/#reporting-checklist
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https://www.stlbenchmarking.com/HowToComply/#reporting-checklist

Do any of the following apply to

you?

Multiple buildings share energy and/or water

meters?
Refer to ENERGY STAR’s Campus Benchmarking

Guide

You generate renewable energy onsite
Refer to our Green Power Guide
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Common Benchmarking Issues

* Incorrect gross square footage
 Missing energy use data, missing meters
* Incorrect units for energy usage

37



Information needed for

Benchmarking



Property Use Details

All Properties

*Property Name
*Property Address
*Total Gross Floor Area
*Year Built

*Occupancy (%)
*Number of Buildings

*For Compliance — St Louis Benchmarking Building ID,
find on www.stlbenchmarking.com 69



http://www.stlbenchmarking.com/

Gross Floor Area (GFA)

 GFA=Total property square footage between
exterior walls of the building.

* Includes ALL finished areas, including support
areas (elevator shafts, stairwells, mechanical
spaces, basements, etc)

 NOT the same as rentable or leasable space.

* Don’t include Parking square footage in your
total property GFA.

Reference this ENERGY STAR FAQ for more Gross Floor Area details 70



https://portfoliomanager.zendesk.com/hc/en-us/articles/211026958-What-should-I-include-in-my-GFA-

Determining Gross Floor Area

Don’t know your Gross Floor Area? Refer to:
* Life Safety Drawings

e Architectural Plans

* Physical space measurements

Your GFA impacts your energy metrics.
Try to get it right the first time!

You can enter a temporary value during initial set-up, but
should confirm before submitting data to the City.

Reference this ENERGY STAR FAQ for more Gross Floor Area details

71


https://portfoliomanager.zendesk.com/hc/en-us/articles/211026958-What-should-I-include-in-my-GFA-

Property Use Details

*Additional details vary by Property Type.

eUse ENERGY STAR’s Online Data Collection
Worksheet

72


https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet

Gather Utility Data

* Ordinance requires annual data:
at least January 1, 2017 — December 31, 2017

* Billing periods likely won’t line up with calendar year
- you’ll likely need to gather 13+ months of bills

* Water and all fuel types used in building
— Water (billed quarterly)
— Electricity — purchased or generated onsite
— Natural Gas
— District Steam
— Energy purchased in bulk: Fuel Qil, propane, diesel, etc.



Data Needed

e Start Date of billing cycle *

* End Date of billing cycle *

e Usage *

* Cost

 Estimation (Yes/No) *

* Purchased Electricity Only Demand

* Purchased Electricity Only Demand Cost

* REQUIRED

74



*Frequent Question: Data Needed

Bulk Delivery — Fuel Oil, etc

* Delivery Date *

e Quantity *

* Total Cost

e Estimation (Y/N) *

* REQUIRED
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Compliance



What Happens to Reported Data?

e Building Division will issue an annual
municipal and private buildings report in 2019
— Preliminary benchmarking data will be

released to the public in December 2018 on
www.stlbenchmarking.com

e Address + Energy Star score / EUI will be
available online

101


http://www.stlbenchmarking.com/

2017 Preliminary Findings

e Over 1000 buildings in our covered buildings list
— In our first year of enforcement, we had a compliance rate of
nearly 70%!
— 211 exemptions

e ENERGY STAR Portfolio Manager reported data
— 108,242,979 total square footage reported
— 2,207,174 metric tons of CO2
— 1,751,980,789 total kilowatt hours (kWh) used
— 45,376,995 total therms used
— 27,609,270 total kilogallons (Kgal) used
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Next Steps

Data analysis and publishing benchmarking summary reports in 2019

Convene local stakeholders in order to gauge interest in a 2"
improvement policy to the ordinance

e Examples: retro-commissioning, audits, performance standards

St. Louis is a Bloomberg American Cities Climate Challenge grant
recipient!

Offer more building operator trainings to municipal staff and outside
organizations in the St. Louis metro area

Ameren MO will be offering automated upload feature in 2019!

Hoping to reach 80% compliance in 2019 for 2018 reported data
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Questions?



Contact Us

Rajiv Ravulapati

Technical Advisor
314-622-3616
ravulapatir@stlouis-mo.gov

Emily Andrews
Executive Director — USGBC-Missouri Gateway Chapter

314-577-0854
emily.andrews@mobot.org

Johanna Schweiss
Volunteer & Outreach Coordinator — USGBC-Missouri Gateway Chapter

314-577-0884
johanna.schweiss@mobot.org 119
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