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A vocabulary for measurement

Measurement, benchmarking and analysis Sightlines

4 ™ 4 ™ ~ N\ ™
Emissions from the Upstream missions Indirect emissions The use of
direct activities of from utility including composting, forest
the campus. production not at transportation, preservation and/or
“Stationary” the institution. waste disposal, etc. the purchasing of
Natural Gas “Upstream “Indirect Emissions” REC’s to offset
*Refri . . . i . .
Fertiper Emissions” o ey ot/ Student Commuting campus emissions.
*Purchased Electric Solid Waste
Wastewater
Paper
T&D Losses

Ce Scope 3 (@] osets Ce

Primary Emissions Ancillary Emissions




A vocabulary for measurement

Go-Green Measurement, Benchmarking and Analysis Sightlines

Go Green Service Membership Map

Go-Green Peer Institutions

Babson College

S Bentley University

Eastern Oregon University

Hamline University

Hampshire College

Le Moyne College

University of Portland

Wesleyan University

Western Oregon University

Comparative Considerations

- Size
' % Complexity
Location
Number of Membegs Proarar
I 9

Go-Green Measurement and Analysis Service

Sightlines has approximately 50 Members
Approximately two-thirds are private
Approximately one-third are public
Approximately two-thirds have signed the ACUPCC I
J

AN N NN

Approximately forty percent are Charter Signatories
of the ACUPCC




Simplifying the types of GHG emissions

All expressed as Metric Tons of Carbon Dioxide Equivalent (MTCDE) Gg Sightlines

SFe CH4 N20 HFCs PCFs

Scope 2: Emissions from utility  Scope 1. Emissions from the Scope 3: Indirect emissions
production not at the institution direct activities of the including transportation,
campus waste disposal, etc.

This slide courtesy of CA-CP



Understanding MTCDEs

What is a Metric Ton of Carbon Dioxide Equivalent? Sightlines

© Sightlines 2010

MTCDE Commodity Used Context

1 MTCDE 0.52 Tons of Coal Heating 1 home for 3 months

CFL for 13.5 years

N\ N\ N\
@ 1 MTCDE 1,651 kWh (national average) Powering a 60W equivalent

: One round trip from Champlain
6% 1 MTCDE » 112 Gallons of Gasoline » to Dallas, TX /
@J




Key Observations

Positive Trends

 Overall energy consumption and GHG
emissions/1,000 GSF have fallen over the past 7 years

* This is due to the decrease in normalized Scope 1
and 2 emissions have

* FY10 GHG emissions are in lower than peer averages
 Brings 7-year average in line with peers

» Purchasing of offsets effective in managing emissions

Opportunities

» Gross Scope 2 emissions are above peer average

» Scope 3 is responsible for 41% of all emissions

« Commuting emissions are the largest contributor to
Scope 3 emissions




Sightlines
© Sightlines 2010

Stresses efficient operation Stresses efficient
of physical plant. use of space.
Net GHG Emissions Net GHG Emissions
* 1,000

Total GSF in Footprint Total Student FTE




Understanding “Performance Portfolios”

Gross Carbon Snapshot _ '
Sightlines

Lower Intensity Higher Intensity
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Understanding emissions

Setting targets for future emissions Sightlines,

Lower Intensity Higher Intensity
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Understanding emissions

Setting targets for future emissions Sightlines,

Lower Intensity Higher Intensity
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Gross Carbon Snapshot

Sightlines

Lower Intensity Higher Intensity

Go-Green Peer Institutions:
Indicated in black

Ajisuaqg Jamon

Le Moyne College
University of Portland
Wesleyan Universit

Western Oregon Universi
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Gross Carbon Snapshot

Sightlines

Lower Intensity Higher Intensity
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Gross Carbon Emissions FY10
Gross Carbon Emissions: 6,189 MTCDE in FY10 Sightiines,

Carbon Emissions by Type Carbon Emissions by Scope
3,000
Scope 2 T&D
6% Paper
Wastewater <1%
<1% 2,500
Solid Waste ___
1%
2,000
Vehicle Fleet
S On-Campus w
Study Abroa Stationary A Q
griculture i
10% 20% <1% (EJ 1,500
Refrigerants
<1% 1,000 -
Commute
22%
Electricity 500 -
38%
O |
Scope 1 Scope 2 Scope 3
Emissions Emissions Emissions

HWFY09 mFY10

Large role of Scope 3 emissions reflect
impressive institutional energy management




Gross Carbon Emissions FY10

Gross Carbon Emissions: 6,189 MTCDE in FY10 2ightlines,
Carbon Emissions by Type Carbon Emissions by Scope
3,000
Scope 2 T&D

6% Paper

<1%

Wastewater
<1%

2,500

Solid Waste
1%
2,000

Vehicle Fleet

1,500

>

Q

9]

c

c

)
MTCDE

Refrigerants
<1% 1,000

500

Scope 1 Scope 2 Scope 3
Emissions Emissions Emissions

HWFY09 mFY10

Large role of Scope 3 emissions reflect \



L ongitudinal Emissions Snapshot
GSF increasing; Emissions per 1,000GSF decreased 13% from FY04-10 sightlines

Longitudinal Gross Emissions

18 500
16 - 450
14 - 400
- 350
% 12 g
O] - 300 S
g 1
] - 250 £
w
5 ° :
- 200 oW
|_
= S
6
- 150
4 - 100
2 - 50
0 L .
FY2004 FY2005 FY2006 FY2007 FY2008 FY2009 FY2010
musScopel mmmScope?2 wmmScope3d emmScope GSF

i CHAMPLAIN
Overall Energy Consumption/GSF saw a 27% decrease from FY04-11 i .



Sightlines
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Climate Zones

I- Zone 1 is less than 2,000 CDD and greater than 7,000 HDD.
B zone 2 is less than 2,000 CDD and 5,500-7,000 HDD.
[ | Zone3is lessthan 2,000 CDD and 4,000-5,499 HDD.

[ Zone 4 s less than 2,000 COD and less than 4,000 HOD. q
.

B zone 515 2,000 COD or more and less than 4,000 HOD.




Database perspective

Low consumption compared to database & climate zone Sightlines,

400,000 Energy Consumption

@ Sightlines 2001-2011

350,000
300,000 —‘

250,0001

BTU/GSF

150,000

200,000 —
100,000 ‘

0 % O Ny vow @ Q-*\Q@p+ﬁﬁfbgﬁ}ﬁ‘%%%9\}'Q&QQQQ-(\¢l++1j;%%ﬁé§)éﬁ¢¢¢-}g)

Wil Electric BTW/GSF
Wl Fossil BTU/GSF

B Average 121411

Institutions Ordered By: Tech Rating
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Scope 1 Emissions

Gross Scope 1 emissions decreased by 16% from FY04-10 SLlfl e

© Sightlines 2010

Scope 1 Emissions

Stationary Fuel saw
the largest decrease |

in FY10
1,800 T =

—

v

2,000

1,600

1,400

1,200

1,000

MTCDE

800

600

400

200

FY2004 FY2005 FY2006 FY2007 FY2008 FY2009 FY2010

m Scope 1 Utilities = Vehicle Fleet = Refrigerants and Chemicals @ Agricutlure

3
CHAMPLAIN
COLLEGE



Gross Consumption decreases while space increases

Gross Stationary fuel consumption decreased by 16% from FY04-10

Sightlines

© Sightlines 2010

Longitudinal Gross Fossil Fuel Consumption Versus GSF

35,000 500
—— - 450
30,000 ’ _—
- 400
25,000 - - 350
300 0
S 20,000 - c
[ wn
2 - 250 §
= 15,000 - =
- 200 &
%)
10,000 - - 150
- 100
5,000 -
- 50
0 - -0

FY2004 FY2005 FY2006 FY2007 FY2008 FY2009 FY2010

mmm Composite Fossil MMBTU GSF




Decreasing fossil consumption faster than peers

© Sightlines 2010

Fossil Fuel Consumption

Feer Averages Champlain College
20,0040 90,000
© Sightlines 2001-2011

&0, 000+ &0, 000

ETU/GSF

- u_
2004 2005 2006 2007 2008 2009 2010 2004 2005 2006 2007 2008 2008 2010

Bl Fossil BTU/GSF B Average (73,864) BEYour Average (63,324.00)




Champlain’s Fuel Mix Is Less Carbon Intense
Natural gas is the least carbon intense of the fossil fuels

Sightlines

© Sightlines 2010

MTCDE of Commonly Used Fossil Stationary Fuel Carbon
Fuels Intensity

0.1

0.09

0.08

0.07

0.06

0.05

MTCDE/ MMBTU

0.04

MTCDE/1,000 MMBTU

0.03

0.02

0.01

) . Champlain Peers
Coal Residual Distillate Propane Natural College

Oil Oil Gas

Champlain has a lower carbon
intensity than peers

Fuel Fossil Mix Coal Residual Oil Distillate Oil Propane Natural Gas

Champlain
‘ =

Peer Avg. CHAMPLAIN
COLLEGE




Longitudinal Scope 1 Emissions

On average Champlain’s Scope 1 emissions are below peers

Scope 1 Emissions (per 1,000 GSF)

5 Peer Averages

5 Champlain College

MTCDE /1,000 GSF

(@ Sightlines 2001-2011

2004 2005 2006 2007 2008 2009 2010 2004 2005 2006 2007 2008 2009 2010

Refrigerant MTCDE / 1,000 GSF
Agriculture MTCDE / 1,000 GSF
Fleet MTCDE / 1,000 GSF

On-Campus Stationary MTCDE / 1,000 GSF
EAverage (3.7193)
B Y our Average (3.54)

MTCDE / FTE Student

225

2,001

1.751

1.251

0.751

0.504

0.251

Sightlines

© Sightlines 2010

Scope 1 Emissions (per Student)

Peer Averages

Ch lain Coll
225 amplain College

(@ Sightlines 2001-2011

2.00

1.75

1.251

0.50

0.251

T T T T T T T 0.00 T T T T T T T
2004 2005 2006 2007 2008 2009 2010 2004 2005 2006 2007 2008 2009 2010

Refrigerant MTCDE / FTE Student
Agriculture MTCDE { FTE Student
Fleet MTCDE / FTE Student

On-Campus Stationary MTCDE / FTE Student
EAverage (1.8300)
B Y our Average (0.80)
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Growing student FTEs with increase gross electric consumption

© Sightlines 2010

Longitudinal Gross Electric Consumption

6 2,500
2,000

z 1,500

S

E

£

=

2 1,000
500

2004 2005 2006 2007 2008 2009 2010

[ Purchased Electricity Consumption w= Student FTEs

26



Cleaner Grid Lowers Scope 2 Emissions
Champlain’s grid is cleaner than the national average Sightlines,

MTCDE

3,500

3,000

2,500

2,000

1,500

1,000

500

Longitudinal Gross Scope 2 Emissions

FY2004 FY2005 FY2006 FY2007 FY2008 FY2009 FY2010

s Scope 2 ==Champlain's Scope 2 at the eGrid National Average




While fluctuating, electric consumption is below peers

kWh/GSF

14

12

101

Peer Averages

Electric Consumption
Champlain College

i€ Sightlines 2001-2011

14

2004 2005 2006 2007 2008 2009 2010 2004 2005 2006 2007 2008 2009 2010

B Total KWH/GSF EoAverage (12.04) BEEYour Average (10.44)

Sightlines
© Sightlines 2010

28



Grid Fuel Mix Impacts Scope 2 Emissions

Champlain electricity produced in the 4™ least carbon intense grid in the nation

MTCDE By Grid Operator

Sightlines

© Sightlines 2010
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Scope 2 Summar

Sightlines

© Sightlines 2010

Scope 2 Emissions (per 1,000 GSF)

. Peer Averages . Champlain College
@ Sightlines 2001-2011
69 69
5 5
w
7]
]
o 4 4
=3
=]
s
34 3
g
=
24 2 Scope 2 Emissions (per Student)
a0 Peer Averages a0 Champlain College
| @ sightiines 2001-2011 -
1 1
2.5 2.5
2[)'04 E‘DIGS E‘DIGES QUID? ZUIDB 21]'09 QDIHJ N 2[)'04 E‘DIGS E‘DIUES 20ID? 20:08 ZGIDQ QDIHJ
Purchased Chilled Water MTCDE / 1,000 GSF E&Average (4.96)
Purchased Steam MTCDE / 1,000 GSF B Your Average (4.78) 20 20
Purchased Electricity MTCDE / 1,000 GSF

MTCDE / Studem rie
i

0.5 0.5

T T T T T T T 0.0 T T T T T T T
2004 2005 2006 2007 2008 2009 2010 2004 2005 2006 2007 2008 2008 2010

Purchased Chilled Water MTCDE / FTE Student ESAverage (2.18)
Purchased Steam MTCDE / FTE Student B Your Average (1.05)
Purchased Electricity MTCDE / FTE Student
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Scope 3 FY10 Emissions Snapshot

Commuting 53% of Scope 3 emissions; 22% of total emissions Sightll

Scope 3 Emissions

800

700 F

600 |

500 F

400 K

300 §

MTCDE/1000 GSF

200 §

100 F

Student Study Abroad | Faculty / Staff | Scope 2 T&D Solid Waste Paper Other Directly ~ Wastewater
Commuting Air Travel Commuting Losses Financed Travel

3

CHAMPLAIN
COLLEGE 3 2



Higher commuting emissions result of trip distance

Comparatively more student commuting emissions than peers

Sightlines
© Sightlines 2010

Student Commuting Emissions

0.400
) 1
8 0.300 Impacts on commuting emissions
W 0.200
8 Peer Champlain
E 0.100 Average FY10
% Student
0.000 body 42% 43%
' _ commuting
Peer Average Champlain Average trip
distance 8.7 11.1
(in miles)
Faculty & Staff Commuting % Faculty /
Staff 94% 82.6%
25 commuting
— 2 Average trip
0 [ distance 9.4 14.9
) (in miles)
w
@)
@)
|_
=

Peer Average Champlain

S

CHAMPLAIN
COLLEGE



Total commuting emissions by commuter type

Significant decrease in commuters traveling in single occupancy vehicles. Sightlih'é;

© Sightlines 2010

Total Commuters by Type

100% 1
90% 1

80% 1 SOV Co
908 decreaseq 49, in7'y
— €ars

60% 1

50% 1

% of Total

40% 7

30%

20% 1

10%

2004 2005 2006 2007 2008 2009 2010

Total Pct. Carbon-Free (Walk/Bike)
Total Pct. Commuter Rail

Total Pct. Light Rail

Total Pct. Bus

Total Pct. Carpool

Total Pct. Single Occupancy Vehicle




Faculty/Staff Commute using less carbon intense methods

FY10 commuting emissions at peer average Sightlines

Faculty/Staff Commuting Carbon Intensity

60 T
(@ Sightlines 2001-2011
501
2 40 Total Commuting Emissions
E 1 Peer Averages Champlain College
8. @ Sightlines 2001-2011
§ 304
o 0.8 0.8
o
E 20
101 - L —
L 067 061
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0 ; 3
b K ] Q < < <] & » & 2
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8
E
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0.2 0.2
50+
8 a0
: 9
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g‘ a0 2004 2005 2006 2007 2008 2009 2010 2004 2005 2006 2007 2008 2009 2010
E Commuting MTCDE [ Campus User EdAverage (.55) BEYour Average (0.63)
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Scope 3 Summar

Sightlines

© Sightlines 2010

Scope 3 Emissions (per 1,000 GSF)
Peer Averages ; Champlain College

@ Sightlines 2001-2011
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24 2] Scope 3 Emissions (per Student)
Peer Averages Champlain College
225 —— 2.25
1 14 & Sightlines 2001-2011
-y -
2004 2005 2006 2007 2008 2009 2010 2004 2005 2006 2007 2008 2009 2010 1,757 1.751
Bl Scope 2 T&D Losses MTCDE /1,000 GSF Air Travel MTCDE [/ 1,000 GSF u
Paper MTCDE / 1,000 GSF Commuting MTCDE / 1,000 GSF e 150
Wastewater MTCDE / 1,000 GSF EAverage (4.900) %
Other Scope 3 MTCDE / 1,000 GSF EEYour Average (5.39) g 1 ‘”i_i‘
Solid Waste MTCDE / 1,000 GSF # iil-
w 1.004 1.004 i
Q
S .
= 0.75 0.759
0.50 0.504
0.254 0.254

T T T T T T T 0.00 T T T T T T T
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Paper MTCDE / Student FTE Commuting MTCDE / FTE Student
Wastewater MTCDE / Student FTE ElAverage (2.052)
Other Scope 3 MTCDE !/ FTE Student B Your Average (1.18)

Solid Waste MTCDE / FTE Student
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GHG Summary and Conclusions




GHG Emission Summar

Half the emission of peers on a per student basis Sightlines,

Gross Emissions (per 1,000 GSF)

Peer A Champlain Coll
18 eer Averages 18 amplain College

(@ Sightlines 2001-2011
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General progression

© Sightlines 2010

Avoid carbon-intensive activities

Avoid

Improve operational efficiency

Actions at the top of the Reduce

hierarchy are more
transformative and lasting in
reducing baseline emissions.

Replace Fuel switching

Oﬁset Offset unavoidable emissions

Source: ACUPCC Voluntary Carbon Offset Protocol




Concluding Comments

Knowledge

Positive
Trends

Improving
operational
efficiency of
campus

Among lowest
= GHG/Student in
national database

" W

Eliminating use of
Single-Occupancy
Vehicle for
Commuting

Opportunities

Focus future
— energy efforts on
electricity

" W

a N
Begin tracking
faculty/staff air

travel to enhance

inventory accuracy

" W

- N
Build offsets into
the cost of
commuting and
studying abroad

" W

Sightlines

© Sightlines 2010

Continue to
overhaul
electric-intensive
building systems

Investigate ways Continue
to further engage building LEED
students in GHG buildings

reduction efforts

Identify Investigate Net
opportunities for Zero Energy
on-campus Buildings
renewables (NZEB)

Begin a voluntary pilot
program for offsetting
commuting and air
travel
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