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Learning Objectives

Learn and understand how U.S. Bank Stadium built upon a previous LEED Gold
certification effort (LEED BD+C: New Construction v2009 in 2017) to improve its LEED
certification level to LEED Platinum through Arc and LEED v4.1 O+M in 2019, becoming
the first professional sports stadium to achieve LEED Platinum via LEED v4.1 O+M and

Arc.

Explore U.S. Bank Stadium’s LEED BD+C: New Construction v2009 Gold certification
effort in 2017, and how elements of the sustainable design and construction of the
facility facilitated sustainable operations within the LEED v4.1 O+M Platinum effort -
specifically, the Base Score, Energy Performance Score, and Transportation Performance

Score.

Examine U.S. Bank Stadium’s recycling and waste diversion programs, culminating in a
Zero Waste Super Bowl, and how the culture of waste reduction at U.S. Bank Stadium
impacted the LEED v4.1 O+M and Arc Waste Performance Score.

Understand how LEED v4.1 O+M Performance Scores at U.S. Bank Stadium operate as
tools to benchmark performance and set strategic targets for continued improvement
and sustainable operations.



Outline
Sustainability & LEED at U.S. Bank Stadium

LEED v3 BD+C: New Construction Gold certification — 2017
Overview + Credit Highlights
Integration with Arc

U.S. Bank Stadium Sustainability Program
Beyond LEED

Zero Waste Super Bowl|
Highlights + Metrics
Video: The Makings of a Zero Waste Super Bowl| (Rush2Recycle)

LEED v4.1 O+M Platinum certification — 2019
Overview
Highlights & Successes

Q&A



LEED Timeline

LEED v3 BD+C: NC Super Bowl| LI LEED v4.1 O+M
November 20, 2017 February 4, 2018 July 12, 2019

BUILDING OPERATIONS + MAINTENANCE
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LEED v3 BD+C: New Construction

Official certification date:
November 20, 2017

LEED Gold - 60 points

GOLD

::-ﬁ'-IEUSTAINAEILE SITES 23 OF 26
- S5pl Construction Activity Pollution Prevention A
S5cl Site Selection 1/1
SSc2 Development Density and Community Connectivity 5/5
S5c3  Brownfield Redevelopment 1/1
SSc4.1 Alternative Transportation-Public Transportation Access b/b
S5c4.2 Alternative Transportation-Bicycle Storage and Changing Rooms 1/1
S5c4.3 Alternative Transportation-Low-Emitting and Fuel-Efficient Vehicles 3/3
S5c4.4 Alternative Transportation-Parking Capacity 272
55c5.1 Site Development-Protect or Restore Habitat 0/1
55c5.2 Site Development-Maximize Open Space 0/1
55c6.1 Stormwater Design-Quantity Control 1/1
55c6.2 Stormwater Design-Quality Control 1/1
55c7.1 Heat Island Effect, Non-Roof 1/1
S5c7.2 Heat Island Effect-Roof 1/1
S5c8  Light Pollution Reduction 0/1
Iﬁ] WATER EFFICIENCY 5 OF 10
= WEpl Water Use Reduction-20% Reduction Y
WEcl Water Efficient Landscaping 214
WEc2 Innovative Wastewater Technologies 0/2
WEc3 Water Use Reduction 3/4
_-%,ENERGTAHDATMGSF‘HEHE 12 OF 35
b EApl Fundamental Commissioning of the Building Energy Systems Y
EAp2 Minimum Energy Performance A
EAp3 Fundamental Refrigerant Mgmt
EAcl Optimize Energy Performance 5/19
EAc2 On-Site Renewable Energy 0/7
EAc3 Enhanced Commissioning 272
EAc4 Enhanced Refrigerant Mgmt 0/2
EAc5 Measurement and Verification 3/3
EAct Green Power 272

©

=

6

©

MATERIALS AND RESOURCES 4 OF 14

MRpl Storage and Collection of Recyclables A
MRcl.1Building Reuse-Maintain Existing Walls, Floors and Roof 0/3
MRcl.2Building Reuse - Maintain 50% of Interior Non-Structural Elements 0/1
MRc2 Construction Waste Mgmt 2/2
MRc3 Materials Reuse 0/2
MRc4 Recycled Content 2/2
MRc5 Regional Materials 0/2
MRc6 Rapidly Renewable Materials 0/1
MRc7 Certified Woed 0/1
INDOOR ENVIRONMENTAL QUALITY 7 OF 15

IEQpl Minimum IAQ Performance Y
|IEQp2 Environmental Tobacco Smoke (ETS) Control Y
|IEQcl Outdoor Air Delivery Monitoring 0/1
IEQc2 Increased Ventilation 0/1
IEQc3.1Construction 1AQ Mgmt FIan-DLring Construction 1/1
|IEQc3.2Construction 1AQ Mgmt Plan-Before Occupancy 0/1
|IEQc4.1Low-Emitting Materials-Adhesives and Sealants 1/1
|IEQc4.2Low-Emitting Materials-Paints and Coatings 1/1
IEQc4.3Low-Emitting Materials-Flooring Systems 1/1
|IEQc4.4Low-Emitting Materials-Composite Wood and Agrifiber Products 1/1
IEQcS Indoor Chemical and Pollutant Source Control 0/1
|IEQc6.1Controllability of Systems-Lighting 0/1
|EQc6.2Controllability of Systems-Thermal Comfort 0/1
IEQcT. 1Thermal Cnmfnrt-l:ier-.lgn 1/1
IEQc7.2Thermal Comfort-Verification 1/1
|IEQc8.1Daylight and Views-Daylight 0/1
|IEQc8.2Daylight and Views-Views 0/1
INNOVATION IN DESIGN 6 OF 6

|IDcl.1 Innovation in Design 0/1
IDcl.1 Green Cleaning 1/1
IDcl.2 Innovation in Design 0/1
|IDcl.2 Integrated Pest Mgmt 1/1
|IDcl.3 Innovation in Design 0/1
IDc1.3 S54.1 Alternative Transportation: Public Transportation 1/1
|IDcl.4 Innovation in Design 0/1
|IDcl.4 Green Power 1/1
|IDcl.5 Innovation in Design 0/1
IDcl.5 Green Education 1/1
IDc2 LEED® Accredited Professional 1/1
REGIONAL PRIORITY CREDITS 30F4

55¢6.1 Stormwater Design-Quantity Control 1/1
55c6.2 Stormwater Design-Quality Control 1/1
MRc2 Construction Waste Mgmt 1/1

TOTAL 60 OF 110
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Ethylene
Tetrafluoroethylene
ETFE
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COOLING B

HEAT RESERVOIR

With a 365-day calendar of events, U.S. Bank Stadium must be comfortable
yvear-round. While not as intensa as its winters, Minnesota summes
tempearaturas can freguently reach into the 90s.

Cooling comfort ks maintained in two primary ways, By reversing the flow of the
air risers, cool air Is delivered from the top of the seating bowl and cascades
down over seated patrons. Heat that comes through the clear roof rises to the
collector reservoir and in summer is ventilated out of the peak to the exterior,
which promotes air movement and keaps tha interior cool,




HEATING B

AMNUAL ENERGY USAGE The majority of Vikings games are played with temperatures well under 45 degrees
Fahrenheit, with temperatures sometimes plunging betow minus 10 degrees
Fahrenheit. Heating typically comprises up to 50 percant of bullding enengy usa in

a8 this region, and for the stadium’s gaskgners, managing thase Costs was joD number

i one. The approach was to use a combination of solar heating and capturing tha

— LU, Sk BTADINS stadium’s heat as it rises, recirculating to patrons Delow.

1 Da \cBafsf 92 e The forrn of tha bullding allows air 1o circulate and move through tha stadium in both

winter and summer months in a way that i fundamentally new to this building type
mochanec aanoy oom by 16 pasoent by wey of but closedy connected to the way buildings wera built In this climate traditionally.

st recovery, e handiing units, wentilation and
high-efficiancy moton.

Eachuced Ighting b prce dua'to
netaligtion of LED sports Iiginting.
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Sustainability at U.S. Bank Stadium

U.S. Bank Stadium aims to reduce its carbon
footprint in all areas of operations including but not
limited to water reduction, waste
reduction/diversion, energy efficiency, sustainable
purchasing, and the promotion of alternative
transportation. U.S. Bank Stadium aims to become a
zero-waste facility, where 90% of all waste Is either
compostable, recyclable, reused, or donated. As a
LEED certified stadium, much of the innovation is
based on smart technology and providing efficient
and sustainable solutions that make the event
experience overwhelmingly excellent.

U.S. BANK STADIUM
SUSTAINABILITY PROGRAM

LET'S MAKE LESS OF AN IMPRESSION



U.S. Bank Stadium Sustainable Facts

Nearly all food packaging that comes from concessions, premium areas, and
suites are made to be composted. The stadium offers compost collection to
collect these products. Since June 2016, 1.3 million pounds of compost has been
sent to a local compost facility.

In 2019, 73% of all waste was recycled or composted. (15% in 2016, 47% in
2017, 70% in 2018).

Administrative offices use 100% post-consumer copy paper, reusable service
ware, and utilizes filtered water coolers to eliminate plastic bottle use.

The first stadium to receive a Bike Friendly Business certification; has over 180
bike racks. Staff participates in an annual bike to work challenge every May.
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usbankstadium #EARTHDAY

82% of demolition waste from the

The use of ETFE in the design of the roof &%
Metrodome was diverted from landfill.

displaced the use of 2,000 tons of steel.

1;1

Energy Reduction

U.S. Bank Stadium is the first NFL stadium
to be build with LED sports lighting.

Transportation
ﬂ

The stadium has 180 bike racks and is
certified as a Bike Friendly Business.

U.S. Bank Stadium is 100% powered
by renewable wind energy.

The light rail service brings up to 30% of
Vikings fans to the stadium on game day.

Super Bowl Waste Diversion

The stadium diverted 91% of all game day ,d" N\ A },:;)
waste from landfill at Super Bowl LI, \,_._ S

Waste diversion amounted to 63 tons;
equivalent to 18,000 Lombardi trophies.

Sbankstadium
%
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Recycled materials are sold

to companies to be reused
on new products.

-

V4

TRUET

\7

Recyclable and organics are sent to
the Hennepin County Recycling and
Transfer Station in Brooklyn Park, MN.

A,

U.S. Bank Stadium purchases
new products made with
recycled material.

>

Organics are sent to the
Mulch Store Compost Facility
(SET) in Rosemount, MN.

Waste Diversion
Flow Chart

i)

RASH

N

)i

f°_°\

7

s

True trash is sent to the

Hennepin Energy Recovery
Center in Minneapolis, MN.

U.S. Bank Stadium landscaping
is supported with compost
from the Mulch Store
Compost Facility (SET)
in Rosemount, MN.

True trash waste is incinerated to
create energy for Minneapolis, MN.

AV

4

N

(Ebankstadium



HVAC Manhagement




Flectricity Management
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Zero Waste Super Bow|

February 4, 2018
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WHERE DOES THAT HOT DOG WRAPPER GO?

The MFL hopes Feb. 4th's football game will be the nation's first zero-waste
Super Bowl and L5, Bank will be the first zero-waste stadium. That means up to
40 tons of trash will have to find the right bin and recycling center.

For instance,
a hot dog and
beverage are
purchased by
a fan. Trash is
sorted on site
into three
broad

categories.

Uneaten

food +
containers

Recyclables Organics Other waste
Recyclables and organics aretrucked to the Hennepin Non recyclables are
County Recycling and Transfer Station in Brooklyn Fark. sent to the Hennepin
Organics are sent to the Mulch Store Compost Facility Energy Recovery
in Rosemount. Center near Target
U.S. Bank Stadium will purchase new products made Field and incinerated
from recycled materials and landscaping mulch from to produce
the compost facility. electricity.

source: Mational Footkball League, LS. Bank Stadium MARK. BOSWELL « Star Tribune




Sports

The Super Bowl of recycling? NFL aims to keep over 40 tons
of waste out of landfills.

NFLPepSICO US Bank Stadlum
Set Goal for Zero Waste Super
Bowl

The NFL will attempt to recover more than 40 tons of
stadium waste from Super Bowl LIL.

Hunter Kuffel | Feb 02, 2018

How this year's Super Bowl stadium managed to
dramatically reduce waste

By Bill Kirkos, CNN
(D Updated 1:28 PM ET, Tue February 6, 2018

HEMMEPIN COUNTY, MN

RUSH2
2ls oym E,

2 pEPSICO l 1_

NFL, PepsiCo And U.S. Bank Stadium Partners Including
Aramark, SMG And The MSFA Team Up To Score First Zero

Waste Legacy Project At Super Bowl LI

Minneapolis wants a 'Zero Waste' Super Bowl 01:08



“The NFL is a responsible steward of the environment in all
areas of our business. For 25 years, the NFL has strived to
reduce the environmental impact of its events and leave a
positive green legacy in host communities. Through this
project, the League and its partners hope to set a new
standard of environmental sustainability at the Super Bowl.”

l Roger Goodell, NFL Commissioner

US. BANK STADIUM
SUSTAINABILITY PROGRAM

LET"S MAKE LESS OF AN IMPRESSION
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LEED v4.1 O+M | Arc

Operations



LEED v4.1 O+M

Overview

Energy

Energy
Consumption

Tracking Energy
Consumption

e

Water

Water
Consumpthion

Tracking Water
Consumption

E—

Human
Waste Transportation Experience

Either Waste Audil Result ﬂf_ Combination of Air
or Ongoing Waste Transportation Quality Tesfing and

Tracking Survey Survey Results

Choosing a Waste Conduct a Conduct Air
Audit or Tracking Transportation Quality Testing
Waste Production Survey and the Occupant

o - Survey

—



LEED v4.1 O+M

Points

5 Key Performance Metrics
> Flexible Reporting

> Annual Recertification
> Continuous Feedback
> Streamlined Documentation

> |nnovative Software & Hardware

LE-ED CEHTJF;ED

U

CERTIFIED SILVER GOLD PLATINUM
40-49 points 50-59 points 60-79 points 80+ points

Energy: 33 points

Water: 15 points

f

lIII

Waste: 8 points

Transportation: 14 points

Human Experience: 20 points

Base Score: 10 points




LEED v4.1 O+M

Energy

’ CURRENT
Electricity
Gas
Smart meters

- A o
Load schedule

VAT ysbankstadium. - eSen | ggess e .
~ E?.!- ‘m t.‘. diigiio ] P ey ‘ Pyl

=

MARCH
APRIL 2019
100 100 100
CURRENT ENERGY
g2 9
92
78,

LOCAL -
AVERACE

CLOBAL
AVERACE

ENERGY STAR® -®- District Steam -¢- Natural Gas -8 District Chilled Water - Electric

Pﬂrtf0|i0|\/|anager@ T SIRRAES - S



LEED v4.1 O+M

Water
i
|
- j ” I
& CurrenT
cupmet _ 1500
100 100 100 1000
@ 500
I & d
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LEED v4.1 O+M

Waste

(Ebankstadium

AN CGSMG> MANAGED FACILITY
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LEED v4.1 O+M

Transportation

Transport

'O get to this bullding?

Route 1 Walk, bike, telecommurte Bus Tram or light rail Heavy rail Motorcycle or scooter Car: sclo Carpool: 2-3 people Car: alternative fuel

R = i—N

W s iy

Miles =

== Add another route

POPULOUS | Exited: 14761/16719 POPULOU S c - Exited: 25290737906 POPULOUS Iy | 1 1 . - oo - - > T

E,I_EEPE‘_.D-NE Tdr::al
39 Mags
15,600 M

7,920 People Total
12 Mags
4,800 Max Capacity/Hr.

SFINAL &

NORTHWEST ENTRIES VLoUR

4:00 - 4:30 PM




LEED v4.1 O+M

Human Experience

Satisfaction

Extremely Extremely
Unsatisfied Satisfied

' |

72 ppb
CF =1.00 Isobuten ® &

¥ 1y -
j-L.:-h 3




ENERGY WASTE TRANSPORTATION HUMAN EXPERIENCE BASE POINTS

30/33 Coowas 7 NN 16/20 w0

Total Reporting Period Score: 85
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US. BANK STADIUM
SUSTAINABILITY PROGRAM

5\ sunoNe
LEE‘D /%] OPERATIONS
_ /s y

2019

MAINTENANCE







US. BA
SUAl_N A




BUILDING DESIGN + CONSTRUCTION BUILDING OPERATIONS + MAINTENANCE




Accolades

Thursdzy. Aug OB, 2015 1015 Al @ @

U.S. Bank Stadium Becomes the
First Professional Sports Stadium
to Earn LEED Platinum Using the
Arc Performance Platform

THE = vami may -lr.nl::-':#'._- T

- e g
A

MINNEAPOLIS - Just following its three-year anniversary, U.S. Bank Stadium has
been designated as the first professional sports stadium to achieve LEED Platinum
certification using the Arc performance platform. The stadium earned the
designation using the Building Operations and Maintenance (0+M) rating system
for existing buildings. LEED Platinum is the highest rating level offered through the
Leadership in Energy and Environmental Design (LEED) program, created by the
U.5. Green Building Council (USGEC). This prestigious recognition signifies

MINNEAPOLIS

U.S. Bank Stadium becomes first
pro sports venue to achieve top
sustainability status

By Rochelle Olson Star Tribune AUGUST 9, 2019 — 7:00PM

1]
AARON LAVINEKY - STAR TRIBUMNE FILE
Fans took in the scene April at U5, Bank Stadium when the NCAA Final Four was in
Minneapaolis.

L

=

&
=

1J.5. Bank Stadium has become the first professional sports stadium to
achieve Leadership in Energy and Environmental Design (LEED) Platinum
status for building operations and maintenance.

The stadium, which opened Aug. 3, 2016, received the award under a scoring
system that looks at waste reduction, energy efficiency and promotion of
alternative transportation. Platinum 1s the highest of the four LEED ratings.

In a news release Thursdayv, stadium operators said the “prestigious
recognition signifies achievements in sustainability for the ongoing, daily
operations of U.S. Bank Stadum.”

Michael Velkich, chairman of the Minnesota Sports Facilities Authority, the
public body that oversees the building, said, “As stewards of this facilitv, 1t 1s
our responsibility to be on the forefront of sustainable operations.”

Mahesh Ramanujam, CEO of the U.S. Green Building Council, which granted
the designation, said the stadium 1s a *healthyv, green and high performing”

VEILE.



Resources

https://www.arcskoru.com/

http://www.gbci.org/press-kit-arc
https://www.vikings.com/news/us-bank-stadium-earns-leed-platform
https.//www.usbankstadium.com/stadium-info/sustainability
https://www.usbankstadium.com/stadium-info/skol-service-sustainability
https.//www.sigearth.com/leed-performance-path-arc/
https://www.xcelenergy.com/staticfiles/xe-responsive/Programs%20and%20Rebates/Business/U.S.-Bank-Stadium-Case-Study-LEED-Gold.pdf
Star Tribune

Dronegenuity

Tiffany Daniels

Steve Bergerson

HKS | Populous

Rush2Recycle

U.S. Bank Stadium Marketing Team



Asa Posner, LEED AP BD+C, O+M

Senior Sustainability Manager
Sustainable Investment Group (SIG)

0 612.567.2019

Q asa@sigearth.com | bradleyv@sigearth.com

0 Facebook.com/sustainableinvestmentgroup

Bradley Vogel, LEED Green Associate
BD+C Project Coordinator

Sustainable Investment Group (SIG)

*Formerly: Project Manager — Sustainability & Operations

U.S. Bank Stadium m PROVEN

A PROVIDER

_——~JENERGY STAR
AWARD 2020

PARTNER OF THE YEAR
Sustained Excellence
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