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3,037 tons CO2 (accounting for 13.4 percent biodiesel): 0.233 |Ib CO2 per passenger-mile.
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9 Quantity \ Units Source of estimate Notes CMS verified? |
10 \ HOME ENERGY USE
11
12 Lights: use natural window light - Ib CO2 Foster ok
13 Cooling: open a window for fresh air - Ib CO2 Foster ok
14 Clothes: air dry the clothes - Ib CO2 Foster ok
15 Snow: shovel by hand - Ib CO2/winter Foster ok
R . Average of fuel input (natural gas) and electricity (US average carbon intensity), 3.75 gpm
16 Bathing: hot shower, 5 minutes 3.5 Ib CO2/shower Heede (20082) showerhead, 11 gallons of hot water delivered for a 5-minute shower ves
The author's own home in Old Snowmass, Colorado: 6-year average energy and emissions,
Holy Cross Energy is high-carbon utility (1.61 Ib CO2/kWh), 4,000 passive-solar home
. . . averages 390 kWh per month (and 1.17 kWh per sf-yr), and 3.80 Ib CO2e per square foot
Home: energy efficient house 3.8 b CO2/sqft-yr Heede (2008b) per year. While a number of homes around the US use no fossil energy -- i.e., low or yes
negligible CO2 emissions -- this home is more representative of a grid-connected high-
17 efficiency home. Total emissions: 7.7 tons CO2e.
EIA RECS data from 2001, too dated: 77 kWh/yr, wattage and hours not specified. Laptops
18 Laptop computer (home use) 0.3 IbCOZ/day Heede (20082) run ~15-45 watts vs desktops ~60-250 watts (www.michaelbluejay.com) ves
19
20 |
21 Lights: house lights - four 26-w CFL bulbs 1.7 Ib CO2/day Heede (2008a) Replace the four 100-watt incandescents below with four 26-watt CFL lamps yes
22 Cooling: electric fan 0.5 Ib CO2/day Heede (2008a) EIA RECS data table, emissions per day calc by Heede, US ave electric EF yes
23 Clothes: washing machine, cold water 0.4 Ib CO2/day Heede (2008a) EIA RECS data table, emissions per day calc by Heede, US ave electric EF yes
. . Snowplow removal in Aspen, 30 events per winter, Caterpillar 930 G or Bobcat skid loader
24 Snow: snowplow truck removal 950 b CO2/winter Heede (2008a) (0.71 gallons & 15.8 Ib CO2 per storm [times 2 for longer driveway1) ves
25 Bathing: hot shower, 10 minutes 7.0 Ib CO2/shower Heede (2008a) See 5-minute shower above, times two. yes
RECS 2005 data, all 111 million US households, fuel consumption by type, emissions
. Iculations by CMS, average household 2,170 sf and 26,222 |Ib CO2/yr (13.1 tons CO2/yr).
: Ib CO2/sf- ca Y 9
Home: average US household (2,171 sf) 10 /sf-yr Heede (2008b) The average homein Aspen (many of which are not occupied year-round) emit 25.5 tons ves
CO2/yr and 23.2 |Ib CO2e/sf-yr.
Desktop computer (home use) 1.0 Ib CO2/day Heede (2008a) EIA RECS data. CMS worksheet cell G93. yes
Lights: 4 100-Watt bulbs for 12 hours each 6.5 Ib CO2/day Heede (2008a) Four 100-watt incandescent A-lamps on 12-hours per day (exterior lights) yes
Cooling: air conditioner 8.4 Ib CO2/day Heede (2008a), EIA RECS ﬁx;—:;age energy and emissions for 81 million US households using Central AC or Room AC ves
i . . Heede, Homemade Money, p. 194, clothes washer. Includes estimated water heating energy.
Clothes: washing machine, hot water 4.0 Ib CO2/day Heede (2008a), HMM 1995 Al=o ref to EIA RECS and E source data. yes
Clothes: electric dryer 4.0 |b CO2/day Heede (2008a) RECS data 2001, 1,079 kWh/yr. yes
. . . 1,000 sf heated driveway, 22-week season, system boiler on 4 hrs per day; boiler capacity:
Snow: heated driveway 12,922 b CO2/winter Heede (2008a) 150 Btu (of natural gas) per sf of heated driveway area yes
Bathing: soaking in an avg hot tub 9 Ib CO2/day Heede (2008a) EIA RECS data, 2,300 kWh/yr; Aspen data suggests ~18 Ib CO2 per day. yes
Aspen household energy data reviewed by CMS for ASHES rpt, this Red Mtn house of 10,000
Home: large size, many amenities 51 I|b CO2/sf-yr Heede (2007), ASHES rpt sf, 50.65 Ib CO2e per sf-yr, and 253 tons CO2e total is one the most energy-intensive in yes
Aspen.
CMS worksheet cell K761. Assumes a 40 inch LCD TV using (per CNET) 0.28 w/square inch;
assuming (per Nielsen Media Research) 4.3 hrs per individual (granted, not the same as hrs
LCD 40" Flatscreen TV 1.2 Ib CO2/day Heede (2008a) of on-time per TV), 0.85 kWh/d and, at US carbon intensity of 1.354 Ib CO2/delivered kWh), yes
1.16 Ib CO2/day. EPA: 275 million TVs consume >50 billion kWh; UCS: "10 coal-fired
powerplants"”.
TRAVEL RECREATION
Heede (2008c), Heede Result based on Aspen's Roaring Fork Transit Authority, 2007 data: valley routes: 2.23
Driving: take the bus instead 0.2 Ib CO2/passenger-mile ! vehicle miles, 1.6 million riders, average 16 miles per ride, 26.1 million passenger-miles, yes
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Why are we giving the green light to an extended air trip (high total emissions)? Just
. . . . because the emission RATE is lower? This is where providing a good climate stewardship
: * .3 b CO2, -mil
Flights: long, extended trip 0.3 /passenger-mile Heede (2008a) label (green vs red) becomes misleading. I propose we show emissions for a 3,000-mile vs yes/no
44 1,000 vs 100 mile air trip, or something else.
45 Recreation: cross country ski negligible Ib CO2 Foster ok
46 Exercise: walk, hike outdoors negligible Ib CO2 Foster ok
47
_48 |
Lo . . h Motor Trend magazine, 2004 test showed average of 40.8 mpg. CMS calculates typical 0.48
: .5 Ib CO2/mil
49 Driving: hybrid electric car, 41 mpg, solo 0.5 /mile Heede (2008a) Ib CO2 per vehicle mile. yes
50 Flights: medium trip* 0.5 Ib CO2/passenger-mile  Heede (2008a) Ditto air travel above. yes
L . - Data on Aspen Skiing Company for 2007: 30,767 tons CO2 and 1.37 million skier-days
: lift- Ib CO2/d
51 Recreation: lift-serviced skiing 45 /day Heede (20082) averages to 45 Ib CO2 per skier-day. Copper averages 43 Ib/day. yes/no
http://60percent.blogspot.com/2008/11/runners-footprint.html idntifies that 42kWh (Nike)
go into the assembly of shoes, but this neglects the energy demanded to procure and
Exercise: Running shoes INSERT process the material for the shoes. http://www.runnersworld.com/article/0,7120,s6-240-488 no
-12892-1-1X2X3X4X5X6X7X8X9X10-11,00.html talks about life cycle but doesn't deliver a
52 footprint number.
53
54
Based on CMS commuting survey in Hershey Pennsylvania, 186 survey returns, fuel
iving: . . 9 1bCO2/mil economy of each vehicle from EPA website, average daily commute of 13.2 miles per day,
Driving: average commuting vehicle 09 /mile Heede (2008d) 6,400 miles per year, 283 gallons of fuel, 5,553 Ib CO2 per year, average 22.77 mpg, and ves
0.86 Ib CO2 per mile.
CMS uses the thirteen flights (UAL, CRJ700s & Dash-8s) analyzed by Heede through Dec08,
. . . . flying the 131 miles between Aspen and Denver, using an average of 6.1 gallons of fuel per
: * .0 b CO2, -mil
Flights: short trip 1.0 /passenger-mile  Heede (2008a) passenger per flight and emitting 0.974 Ib CO2 per passenger-mile, or 128 Ib CO2 per flight. yes/no
GEO adopted short flight EF of 0.64 Ib CO2 per pax-mile.
Based on Canadian Mountain Holidays data, using Bell 212 ferrying four groups of 10 skiers
Recreation: heli-skiing 419 Ib CO2/day Heede (2008a) at a fuel burn rate of 625 Ib per hour or 2,096 Ib CO2 per hour; 40-passenger total per 8-hr yes
day converts to 419 |Ib CO2 per person.
National Vehicle and Fuel Emissions Laboratory, US EPA: 1.571 million snowmobiles used
I - 396 million gallons in 89.5 million hrs (2000). CMS calc: 396/89.5 = 4.42 gallons per hour;
: Ib CO2/h
Recreation: snowmobiling 87 /hr Heede (20082) gasoline EF of 19.594 |b CO2 = 86.63 Ib CO2 per hour. Piper Foster snowmachine contact ves
58 (Todd Palin) suagested average day of 6 hrs, or 520 |Ib CO2.
S . . Averages an Aspen health club and the municipal Aspen Recreation Center. Utility data
H Ib CO2 t
59 Exercise: a health/gym/recreational club 21 /visi Heede (2008a) converted to CO2 emissions divided by annual visitors. yes
60
*The shorter a flight, the more fuel is burned in take-off and landing than longer flights, which average the fuel consumption over longer fligl CMS note: th.is statement i.s gnclear. Be;ides, the basic comparison here is between rates per
61 passenger-mile, not of emissions per trip. See note above.
62
63
64
65 \ FOOD DRINK ¥
66
Tap water from source to wastewater: Electricity input to the Aspen water plant (1.26 Ib CO2
per 1,000 gallons) plus electricity and natural gas input to the Aspen Wastewater Treatment
Water: tap water 0.0 Ib CO2/liter Heede (2008a) Plant (11.6 Ib CO2 per 1,000 gallons); 12.88 Ib CO2 per 1,00 gallons equates to 0.0034 Ib yes
CO2 per liter. Reverse osmosis process in a large seawater desalination plant (50 million
67 apd) means 0.040 Ib CO2/liter.
Heede (2008a), New Comprehensive life-cycle inventory of NBB's Fat Tire amber ale, including upstream
Alcohol: New Belgium beer 1.8 Ib CO2/12-0z bottle Belgium Brewe' (packaging, raw materials, 30.7 percent), brewery operations (3.5 percent), and yes
68 9 v downstream distribution, retail, use, and waste (65.8 percent).
Heede (2008a), Weber & Based on Weber & Matthews life-cycle emissions from field to table, including transportation
Food: fruits & vegetables 1.6 Ib CO2e/lb Matthews ! and processing, methane sources, refrigeration, etc. Results in Ib CO2e per Ib of product; yes
69 CMS shows comparison of "fruits & vegetables" and "chicken/fish/eggs" and "red meat."
| Based on the estimate provided by Tony Craig, MIT Center for Transportation & Logistics:
A banana 0.2 Ib CO2e/banana Craig/MIT (2008) Total Carbon footprint: 98 g CO2 equivalents This comes from: 43 g transportation 2 g es
. 9 electricity use and ripening process 15 g for growing the banana 20 g for packaging Y
70 materials 18 g for disposal. 98 g CO2e = 0.216 Ib CO2e.
71
72 |
Lo - ACES 9th edition 3.07 Ib CO2/day), her calculation assumes that 5 gallons are used daily ...
: .1 IbCO2/d
73 Water: dispenser with Hot/Cold 3.1 /day Heede (2008a), EIA RECS Better to list 3.07 Ib CO2/day no/yes
Heede (2008a), Colman & CMS uses data from Colman & Paster (2007) for vintners in Napa, California, glass
Alcohol: domestic wine 5.5 Ib CO2/750 ml bottle Paster (2007) ! manufacture, and bottling. Pablo Paster replied to CMS request to estimate transportation by yes
74 truck from Napa to Aspen.
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Lo , Heede (2008a), Weber &
75 Food: chicken & fish & eggs 6.0 Ib CO2e/lb Matthews See above. yes
Preliminary and partial estimate of Starbucks cup of coffee. Store energy only, excludes
Cup of joe 0.4 b CO2/cup Heede (2008a), Starbucks  growing, shipping, roasting, transportation, HQ, other sources. Jim Hanna & Heede to yes/CK
76 confirm or revise. I have left 2 msgs for Hanna without reply: NOT confirmed.
77
78
79
80
Life-cycle emissions estimate from manufacturing plastic bottles, filling in Fiji, shipping from
Water: bottled Fiji water 1.0 Ib CO2/liter Heede (2008a), Pablo Paster Fiji to San Francisco, and trucking to Aspen: 0.973 |Ib CO2 per one liter bottle. LCA by Pablo yes
81 Paster, CMS added trucking from SF to Aspen.
CMS uses data from Colman & Paster (2007) for vintners in France, bottling and shipping to
. Heede (2008a), Colman &  USA and trucking to Chicago. CMS adds transportation by truck from Chicago to Aspen.
H . Ib CO2/750 ml bottl
Alcohol: french wine 6.2 / m bottle Paster (2007) Piper: the average glass of wine is between 5 & 6 ounces. There are only about 25 fluid ves
ounces in a bottle, 0.75 liter bottle.
Food: beef 22.1 b CO2e/lb Heede (2008a), Weber & g0 opove, ves
Matthews
Estimate by Cascio, Jamais (2006) Carbon footprint of a Cheese Burger,
Heede (2008a), Cascio www.openthefuture.com/2006/12/the_footprint_of_a_cheeseburge.html. Camais' estimate
Food: cheeseburger 6.6 Ib CO2e/burger (2006) ! is based on Univ Stockholm research -- which includes energy inputs to fertilizers, yes
agriculture, pickle and cheese and bun and beef production, and cooking the burger -- and
he converts original eneray inputs in MJ into fuel and emissions.
Work: send a package 4.7 Ib CO2/package Heede (2008a), UPS CSR pPS data §hows 2.1.1 tonnes CQZ per .1,0_00 packages, or 4.65 Ib CO2 per average package; ves
2006 includes aircraft, rail, and trucking emissions.
Heede (2008a) The Carbon Footprint of Sushi, by Lloyd Alter 31may07. CO2 emissions per 15 g piece of
2 pieces of yellowtail sushi 1.0 Ib CO2/2 pieces TreeHuoaer con'1 tuna: 224 g CO2. CMS converts to 0.494 |b CO2 per single 15 gr piece (rice and seaweed yes
86 gger. not estimated), or 0.99 Ib CO2 per 2 pieces.
87
88
89 ¥ These figures depend on shipping method and distance
90
91
92
93
94 MISC
95
EIA data on per capita emissions from consumption and flaring of fossil fuels for all
Avg Chinese, per capita, 2005 25 Ib CO2/day Heede (2008a), EIA website countries. Note: does not include other industrial CO2 sources (e.g, cement) or biospheric yes
96 carbon flux, or non-CO2 gases such as methane, nitrous oxide, or high-GWP gases.
97
Avg world, per capita, 2005 26 Ib CO2/day Heede (2008a), EIA EIA da_ta on per capita emissions from consumption and flaring of fossil fuels for all ves
98 countries.
99
Avg German, per capita, 2005 62 Ib CO2/day Heede (2008a), EIA website EIA da_ta on per capita emissions from consumption and flaring of fossil fuels for all ves
100 countries.
101
. Heede (2008a), CDIAC See CMS worksheet cell E1008: Avg per capita, Europe in 2004 from
102 Avg European per capita, 2004 47 b CO2/day website CDIAC.ornl.gov/ftp/trends/co2 emis/weu.dat
103
Avg American, per capita, 2005 122 Ib CO2/day Heede (2008a), EIA website EIA da_ta on per capita emissions from consumption and flaring of fossil fuels for all ves
104 countries.
105
. . Heede (2008a), Heede Aspen emissions of CO2 based on the comprehensive municipal inventory for the year 2004.
106 Avg Aspenite, per capita, 2004 263 Ib cO2/day (2006) Non-CO2 emissions, which are 3.06 percent of total, are not included. ves
107
This scenario is a simple reduction from actual per capita emissions in US in 2005 by 80
percent in 2050 -- in accordance with a general consensus that emissions must be cut by 80
Low carbon lifestyle, USA 2050 (scenario A) 24 |b CO2/day Heede (2008a) percent by 2050 in order to avoid "dangerous climate change." In other words, does not yes
account for US population growth, or for the US having to reduce emissions by more than 80
108 percent in order to help the world cut total emissions by 80 percent by 2050.
109
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Low carbon lifestyle, USA 2050 (scenario B)

10

Ib CO2/day

Heede (2008a), Global
Commons Institute, CMS

This scenario is based on the Global Commons Institute's Contraction & Convergence model
for world emissions to be reduced by 79.5 percent below 2000 emissions by 2100. This
model calls for US per capita emissions to decrease by 97 percent from 2000 to 2100 (from
5,389 kg C to 157 kg C per capita per year). CMS has converted the results of the GCI
model for US per capita emissions in 2050 from 382 kg C per year to 8.3 Ib CO2 per day.
CMS also adjusted the GCI model to accoujnt for actual US emissions being higher in 2007
than the 2003 model assumed (since the US has done nothing about reducing emissions);
this adjustment essentially delayed the US CO2 emissions reduction response, and 2050
emissions are 9.9 Ib CO2 per capita per day.

Piper: We'll have to discuss which scenario result to use. I lean toward scenario B based on
GCI model. Scenario A is too simple, although it can be made more sophisticated (e.g.,
include US population growth) with more time. Aspen, for example, has committed to reduce
total emissions by 80 percent below 2004 by 2050.

yes
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