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A Quick Look at the Transport-Environment Linkage in the US

US Energy Use by Sector (2015)

Energy Use by Mode of
Transportation (2014)
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A Quick Look at the Transport-Environment Linkage in the US

CO2 Greenhouse Gas Emissions by Mode: 1990-2014
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The government agencies involved

Environmental Review Process for Licensed/Permitted Commercial Space
Transportation Activities

Environmental Assessments
Environmental Impact Statements
Air Quality
Noise
Alternative Fuel Corridors
Federal Highways Administration Bicycle and Pedestrian Program
Sustainable Transportation (Energy and emissions)
Environmental Justice
Natural Environment

Federal Aviation Administration

. . . Environmental Assessments / Environmental Impact Statements
Federal Railroad Administration

Locomotive Emissions Regulation

Environmental Assessment

Environmental Impact Statement

International Environmental Standards and Regulations
Carbon Emissions and Energy Conservation

Federal Transit Administration

United States Maritime Administration
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The major guidelines, handbooks, programs, and methodologies

Mobile Combustion Version 2.6
Emission Factors from Cross-Sector Tools spreadsheet

U.S.EPA

CARB

Argonne National Labs
Argonne National Labs
WRI

WRI

2015 (update)
2017 (update)
2017 (update)
2§17 (@Pdate)
0 te)
ate)

GreenDOT
ClearPath

Local Greenhouse Gas Inventory Tool
PATHWAYS

Simplified GHG Emissions Calculator

ICF Intl.
ICLEI
US.EPA
E3
U.S.EPA

2010

Ongoing

2018 (update)
2008+ updates
2018 (update)

Infrastructure Carbon Estimator

Pavement Life-cycle Assessment Tool (PaLATE)
Greenhouse-Gas Assessment Spreadsheet for Capital Projects (GASCAP)

Inventory of Carbon and Energy (ICE)

Waste Reduction Model (WARM)
U.S. Environmentally Extended Input-Output Model (USEEIQ)

Smart Location Calculator
Construction Carbon Calculator G4C

FHWA/MnDOT

UC Berkeley

Rutgers University for New Jersey
Circular Ecology

US.EPA

2010/2019 (update)
2013

2014

2005

2016

Ongoing

2017

VisionEval

Energy and Emissions Reduction Policy Analysis Tool (EERPAT
Rapid Policy Analysis Tool (RPAT)

Regional Strategic Planning Model (RSPM)

Impacts 2050

SB1 Grant Programs Emissions Calculator

CMAQ Emissions Calculator Toolkit

CCAP Transportation Emissions Guidebook Emissions Calculator

limate Action for Urban inabili

Strategic Highway Research Program 2 (SHRP 2)

Oregon DOT
NCHRP
Caltrans
FHWA
CCAP

World Bank

Ongoing
2016
2015

2014

2017 (update)
Ongoing

2007

2017

Envision Tomorrow Fregonese Associates Inc. 2018 (update)
CommunityViz City Explained, Inc. 2018 (update)
UrbanFootprint Calthorpe Analytics 2018 (update)
Sketch7 Sacramento Area Council of Governments 2012
Conserve by Bicycling and Walking Benefits Calculator FloridaDOT 2009
Transit Greenhouse Gas Emissions Estimator U.S.DOT 2016
Alternative Fuel Life-Cycle Environmental and Economic Tra tation (AFLEET Argonne National Lab 2017 (update)
Heavy-Duty Vehicle Emissions Calculator (HDVEC) Argonne National Lab 2017
Diesel Emissions Quantifier (DEQ) U.S.EPA 2018 (update)
Market Acceptance of Advanced Automotive Technologies (MA3T Oak Ridge National Lab 2019 (update)
Infrastructure Voluntary Evaluation Sustainability Tool (INVEST FHWA 2018 (update)
Greenhouse Gas Equivalencies Calculator U.S.EPA 2017 (update)
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https://www.epa.gov/moves
https://arb.ca.gov/emfac/
https://greet.es.anl.gov/
https://www.anl.gov/es/vision-model
https://ghgprotocol.org/calculation-tools
https://ghgprotocol.org/calculation-tools
https://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=2621
http://icleiusa.org/clearpath/
https://www.epa.gov/statelocalenergy/local-greenhouse-gas-inventory-tool
https://www.ethree.com/tools/pathways-model/
https://www.epa.gov/climateleadership/center-corporate-climate-leadership-simplified-GHG-emissions-calculator
https://www.dot.state.mn.us/sustainability/ghg-analysis.html
https://rmrc.wisc.edu/palate/
https://vtc.rutgers.edu/gascap/
http://www.circularecology.com/embodied-energy-and-carbon-footprint-database.html#.XhSepkdKg2x
https://www.epa.gov/warm
https://github.com/USEPA/USEEIO
https://www.slc.gsa.gov/slc/
https://visioneval.org/
https://github.com/RSGInc/FHWA_EERPATv4
https://planningtools.transportation.org/551/rapid-policy-analysis-tool.html
https://visioneval.org/about.html
https://www.trb.org/Main/Blurbs/171200.aspx
https://dot.ca.gov/-/media/dot-media/programs/transportation-planning/documents/transportation-economics/cal-bc/cal-bc-with-boilerplate/sb1emissionscalculatorv72-.xlsm
https://www.fhwa.dot.gov/environment/air_quality/cmaq/toolkit/
https://www.ccap.org/
http://www.worldbank.org/en/topic/urbandevelopment/brief/the-curb-tool-climate-action-for-urban-sustainability
http://envisiontomorrow.org/travel-behavior/
https://communityviz.city-explained.com/
http://ultrans.its.ucdavis.edu/projects/improved-data-and-tools-integrated-land-use-transportation-planning-california
http://www.fdot.gov/safety/4-reports/Bike-Ped/CCBPhase2benefits%20calculator.xlsx
https://www.transit.dot.gov/regulations-and-guidance/environmental-programs/ftas-transit-greenhouse-gas-emissions-estimator
https://greet.es.anl.gov/afleet_tool
https://afleet.es.anl.gov/hdv-emissions-calculator/
https://cfpub.epa.gov/quantifier/index.cfm?action=main.home
https://www.ornl.gov/content/ma3t-model
https://www.sustainablehighways.org/
https://www.sustainablehighways.org/

Congestion Mitigation and Air Quality Improvement (CMAQ) Program

Adaptive Traffic Control Systems (ATCS)

Alternative Fuel Vehicles and Infrastructure

Bicycle and Pedestrian Improvements

Carpooling and Vanpooling

Congestion Reduction and Traffic Flow Improvements
Diesel Idle Reduction Strategies

Diesel Truck and Engine Retrofit & Replacement

Dust Mitigation

Electronic Open-Road Tolling (EORT)

v O N ok W e

—
o

. Electric Vehicles and EV Charging Infrastructure

p—
—

. Locomotive & Marine Engine Retrofit and Replacement Tool

—_
[\

. Managed Lanes

13. Non-Road Construction and Intermodal Equipment
14. Transit Bus Upgrades & System Improvements

15. Transit Bus Service and Fleet Expansion

10 16. Travel Advisories



Congestion Mitigation and Air Quality Improvement (CMAQ) Program: Calculation of Emission Reductions of a
Bicycle and Pedestrian Improvements Program

CMAQ

Bicycle and Pedestrian Improvements

=
[ | |
This calculator will estimate the reduction in emissions resulting from improvements to bicycle and pedestrian infrastructure and associated mode shift from
passenger vehicles to bicycling or walking, including but not limited to sidewalks, dedicated bicycle infrastructure, improved wayfinding, mid-block crossing
installations, bike share systems, and bike parking improvements.
Navigator INPUT User Guide |

Bicycle and Pedestrian
Improvements

(1) What is your project evaluation year? | - Select from list - JIESEEITIEOAES |

(2) Estimate the shift in daily motorized passenger vehicle trips to non-motorized travel due to the bicycle and pedestrian project.
Daily Passenger Wehicle Trips
Before After Change

(3a) Select the data type used for entering the typical one-way trip distance of passenger vehicles below:
Trip Distance Source
| - saelect from list - | - FiIINat'lonaI‘u‘aluesl

(3b) If you selected “Average”™ above, enter the typical one-way trip distance. If you selected “Distribution™ abowve, enter the typical distribution of one-way trip distances.

Typical Trip Distance Distribution of Trip Distances (daily fraction per mileage bin)
L= T T x<1 1=x<2 2<x<3 3<x<4 4<xs5 Sum
| | | | | |
OUTPUT Calculate Output
EMISSION REDUCTIONS

Pollutant Total *Units in kg/day unless otherwise noted

Carbon Monoxide [(CO) 0,000

Particulate Matter <2.5 pum (PM3 ) 0,000

Particulate Matter <10 pumn (P ) 0,000

Nitrogen Oxide [NOx) 0,000

Volatile Organic Compounds (WVOC) 0,000

Carbon Dioxide (CO;) 0,000

Carbon Dioxide Equivalent {CO;e) 0,000

Total Energy Consumption (MMBTU/day) 0,000




Congestion Mitigation and Air Quality Improvement (CMAQ) Program: Calculation of Emission
Reductions of a Bicycle and Pedestrian Improvements Program

Emission Reductions of the Proposed Bicycle and

Example )
Pedestrian Improvements Program
Assume that a local government proposes the construction of a _—
protected bicycle infrastructure to shift a part of the motorized
trips to bicycle use and walking. The parameters of a proposed Carbon Monoxide (CO) 26,021
program are as follows:
e FEvaluation year: 2030 Particulate Matter <2.5 um (PM, () 0,101
e Total daily work trips: 65,000
Particulate Matter <10 pm (PM,,) 0,491
e Estimated modal shift: 10%
e Percentage of personal car use: 95% Nitrogen Oxide (NOx) 0,846
e Trip distance source: Distribution Volatile Organic Compounds (VOC) 0.898
e Distribution of Typical trip distance: x <1 =33%; 1 <x<2
=23%;2<x<3=28%;3<x<4=14%;4<x<5=2% Carbon Dioxide (CO,) 3630,685
e Typical trip distance - Passenger vehicles: 1.79 mi
: . . Carbon Dioxide Equivalent (CO 3648,268
(derived from the distribution above) arbon Dioxide Equivalent (COze)
Clicking the “Calculate Output” button outputs the table at the Total Energy Consumption (MMBTU /day) 49 054
right hand-side.




Congestion Mitigation and Air Quality Improvement (CMAQ) Program: Calculation of Emission Reductions of a

Carpooling and Vanpooling Program

Questions or Feadback?

0 1S Deparimentofarsporaton
CMIAQ toolkit help@dot.gov

Federal Highwoy Admisaton

CMAGY Emisions

S Colculafor
L ool

Garpoolng and Vanpooling

This tool provides emission reduction estimates from carpooling and vanpooling projects funded by CMAQ programs, particulirly where

the project decresses sigle-accupancy veNicle use and vehicle miles traveled, Carpooling and vanpaoling encourage participants to
commute together to and from thelr workplace,

Emissions rates e primarly based on a nationalscale run of the EPA MOVES model, Emission estimates from tools n the CVAQ Toolki
are not intended for use in State Implementation Plans (SPs) ortransportation conformity analyses and do not meet the same
requirements necessary for SIP and conformity reporting

Carpooling Vanpooling

Version date: 8.2019

A() A
( [0
80
This calculator will estimate the reduction in emissions resulting from carpooling.
Navigator INPUT usrcuice |
Carpooling
Vanoooli 1) What is your project evaluation year? Reset to Default
1anpoating (2) Are the pick-up/drop-off lacations centralized? fes

(2a) What i the average round-trip distance participants drive to the central locations? |I|.E"I‘fﬂ'ﬂs roundtrip mileage
(3) Please choose one of the following questions to answer:

(3a) What is the population of commuting workers? @
(3b) What is the number of vehicles participating in the carpool program? O
Default values based on national averages
(4) What share of commuters participate in pool? 94%  |inputasa percentage
5) On average, how many passengers are there per carpool vehicle? 1 Driver not included
(6) What is the average commute distance? 252  |Enterosroundinp mileage
Calculate Output
Pollutant Total (ke/day)
kg/day
Carbon Monoxide (CO) 0,000
Nitrogen Oxide (NOx) 0,000
Particulate Matter <10 pum (PM,) 0,000
Particulate Matter <2.5 pum (PM, ;) 0,000
Volatile Organic Compounds (VOC) 0,000
Carbon Dioxide Equivalence (CO,e) 0,000
Total Energy Consumption (MMBTU) 0,000




Congestion Mitigation and Air Quality Improvement (CMAQ) Program: Calculation of Emission
Reductions of a Carpooling and Vanpooling Program

Output Table: Emission Reductions of the Proposed

Example ]
Carpooling Program
Assume that the parameters of a proposed carpooling
« Average round-trip distance participants drive to the Laulbon Mool (UL) Sl
central locations: 5 miles
* The total number of people who participated: 120 Nitrogen Oxide (NOx) 0,079
(including the drivers)
* The average number of passengers in each car: 3 Particulate Matter <10 pm (PM) 0,018
passengers per car (excluding the drivers)
* Total number of participating cars: 30 cars Particulate Matter <2.5 um (PM, ;) 0,237
* Average commute distance: 30 miles
Volatile Organic Compounds (VOC) 0,041
When the above parameters are imputed, the
spreadsheet-based tool produces the following output Carbon Dioxide Equivalence (CO,e) 693.256
table for the year 2023.
Total Energy Consumption (MMBTU) 9,128
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Congestion Mitigation and Air Quality Improvement (CMAQ) Program: Calculation of Emission Reductions of
a Diesel Idle Reduction Technologies Program

will i the reduction in issi Iting from use of idle reduction methods, including diesel and battery auxiliary power units (APU), direct-
fired (D-F) heaters, truck stop electrification (TSE), and engine-off idling. This tool is specific to long-haul combination trucks.

Resetto Default Values

| 2006 or earlier

Lz Calculate Default
Activity Distribution
2013-2020

| 2021-2023
| 2024-2050

Fill with Default Activity
Distribution

Check Hotelling
Activity Distribution

Calculate Output

Pollutant

Carbon Monoxide (CO)
Particulate Matter <2.5 um (PM, ;)
Particulate Matter <10 pm (PM,;)
Nitrogen Oxides (NOx)
ds (vOC)

le Organic Comp
Carbon Dioxide CO, (kg/day)

Carbon Dioxide Equivalent, CO,e (kg/day)

Total Energy Consumption (MMBTU/day)
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Congestion Mitigation and Air Quality Improvement (CMAQ) Program: Calculation of Emission
Reductions of a Diesel Idle Reduction Technologies Program Activity Distribution Table

Example

Assume that the parameters of a proposed diesel idle reduction
program, which aims at switching from idling the main propulsion
engines to alternative power sources, are as follows:

* Project Evaluation Year: 2025
* Type of Activity: Operating Hours
* Annual Activity: 250,000 hours

Once these parameters are inputted, we click the “Calculate Default
Activity Distribution” button. This estimates a distribution based on
US national averages. The output table for Activity Distribution is
shown at the right above.

* Hotelling Activity Type — Engine-off

After the Hotelling Activity Type is determined, the values in the

Clicking the “Calculate Output” button will produce the following
tables.

Activity Distribution Table are inputted into the “Activity Calculator”.

16

2006 or earlier 10.979
2007-2009 7.831
2010-2012 12.545
2013-2020 119.631
2021-2023 60.040
2024-2050 38.975

Emission Reductions

Carbon Monoxide (CO) 22,352
Particulate Matter <2.5 um (PM, ) 0,409
Particulate Matter <10 pm (PM,) 0,444

Nitrogen Oxides (NOx) 30,477
Volatile Organic Compounds (VOC) 2,164

Carbon Dioxide CO, (kg/day) 3.999,516
Carbon Dioxide Equivalent, CO,e (kg/day) 4.009,51
Total Energy Consumption (MMBTU/day) 51,463



Benefit-Cost Analysis Guidance for Discretionary Grant Programs: Emissions Reduction Benefits

Recommended Monetized Value(s)

Example

Emission NOx SOx PM,s** CO;
Type

2022 $16,600 | $44.300 | $796.700 $56
2023 $16,800 | $45.100 | $810.500 $57
2024 $17,000 | $46.000 | $824.500 $58
2025 $17.200 | $£46.900 | $838.800 $59
2026 $17.500 | $47.800 | $852.100 $60
2027 $17.900 | $48.700 | $865.600 561
2028 $18.,200 | $49.500 | $879.400 562
2029 $18.600 | $£50.400 | $893.400 563
2030 $18.900 | $51.300 | $907.600 $65
2031 $18.900 | $51.300 | $907.600 566
2032 $18.900 | $51.300 | $907.600 567
2033 $18.900 | $£51.300 | $907.600 $68
2034 $18.900 | $51.300 | $907.600 $69
2035 $18.900 | $51.300 | $907.600 $70
2036 $18.900 | $51.300 | $907.600 $72
2037 $18.900 | $51.300 | $907.600 $73
2038 $18,900 | $51.300 | $907.600 $74
2039 $18.900 | $51.300 | $907.600 $75
2040 $18.900 | $51.300 | $907.600 $76
2041 $18.900 | $51.300 | $907.600 $78
2042 $18.900 | $51.300 | $907.600 $79
2043 $18.900 | $51.300 | $907.600 $80
2044 $18.900 | $51.300 | $907.600 $81
2045 $18,900 | $51.300 | $907.600 $82
2046 $18.900 | $51.300 | $907.600 $84
2047 $18.,900 | $51.300 | $907.600 $85
2048 $18.900 | $51.300 | $907.600 586
2049 $18.900 | $51.300 | $907.600 $87
2050 $18.900 | $51.300 | $907.600 $88

B
~N

Assuming that a new transportation project will lower each of the four
emission by 10 metric tons annually; the emission reduction benefit for the
year 2040 will be calculated as follow:

NOX Reduction Benefit = Quanity Reduced x Monetized Value in
given year = 10 metric tons in 2040 x $18,900/metric ton = $189,000 in
2040

SOX Reduction Benefit = Quanity Reduced x Monetized Value in given
year = 10 metric tons in 2040 x $51,300/metric ton = $513,000 in 2040

PM?2.5 Reduction Benefit = Quanity Reduced x Monetized Value in
given year = 10 metric tons in 2040 x $907,600/metric ton = $9,076,000
in 2040

CO2 Reduction Benefit = Quanity Reduced x Monetized Value in given
year = 10 metric tons in 2040 x S76/metric ton = $760 in 2040

TOTAL EMISSION REDUCTION BENEFIT = $189,000 + $513,000 +
$9,076,000 + $760 = $9,778,760 in 2040




Benefit-Cost Analysis Guidance for Discretionary Grant Programs: The Measurement of Pedestrian and

Cycling Facility Improvements

Example

Improvement Type Recommended Value per Person-
Mile Walked (2021 $

Expand Sidewalk (per foot of added $0.11
Width)2

Reducing Upslope by 1% $1.05
Reducing Traffic Speed by 1 mph (for $0.09
speeds <45 mph)

Reducing Traffic Volume by 1 Vehicle $0.0009

per Hour (for ADT <55,000)

Improvement Type Recommended Value per Person-
Mile Walked (2021 $

Install Marked-Crosswalk on $0.18

Roadway with Volumes 210,000

Vehicles per Day

Install Signal for Pedestrian Crossing $0.48

on Roadway with Volumes 213,000

Vehicles per Day

Facility Type Recommended Value per Cycling
Mile (2021 $

Cycling Path with At Grade Crossings $1.49

Cycling Path with no At Grade $1.87

Crossings

Dedicated Cycling Lane $1.77

Cycling Boulevard/“Sharrow” $0.28

Separated Cycle Track $1.77

1

Take a project which will extend a two-mile sidewalk by five feet. The
daily average pedestrian trip is 3,000. The monetary value of the
benefit to pedestrian walking will be calculated as follows:

Benefit per Mile Walked = Sidewalk Value per Foot of Added
Width x Additional Width = $0.11 per Foot of Added Width x 5
Feet = $0.55 per Mile Walked

Benefit to Pedestrians = # of Daily Users x Block Length x Value
per Mile Walked x 365 Days= 3,000 Pedestrians x 2 Miles x $0.55
per Mile Walked x 365 Days = $1,204,500 per Year




Benefit-Cost Analysis Guidance for Discretionary Grant Programs: The Measurement of Pedestrian and

Cycling Facility Improvements

Example

Improvement Type Recommended Value per Person-
Mile Walked (2021 $

Expand Sidewalk (per foot of added $0.11
Width)2

Reducing Upslope by 1% $1.05
Reducing Traffic Speed by 1 mph (for $0.09
speeds <45 mph)

Reducing Traffic Volume by 1 Vehicle $0.0009

per Hour (for ADT <55,000)

Improvement Type Recommended Value per Person-
Mile Walked (2021 $

Install Marked-Crosswalk on $0.18

Roadway with Volumes 210,000

Vehicles per Day

Install Signal for Pedestrian Crossing $0.48

on Roadway with Volumes 213,000

Vehicles per Day

Facility Type Recommended Value per Cycling
Mile (2021 $

Cycling Path with At Grade Crossings $1.49

Cycling Path with no At Grade $1.87

Crossings

Dedicated Cycling Lane $1.77

Cycling Boulevard/“Sharrow” $0.28

Separated Cycle Track $1.77
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Assuming that a new on-street cycling lane will be built on a 2-mile
street with 100 daily cyclists and having no other parallel facility
currently in use. Estimating that an additional 50 daily cyclist trips
will be induced after the introduction of the new cycling lane, the
daily benefit will be as follows:

Existing User Benefits = # of Cyclists x Bike Lane Value per
Cycling Mile x Distance = 100 Cyclists x $1.77 per Mile x 2 Miles =
$354

Benefits to Additional Users =1/2 x # of new Cyclists x Bike
Lane Value per Cycling Mile x Distance =1/2 x 50 Induced
Cycling Trips x $1.77 per Mile x 2 Miles = $88,5

Total Annual Benefits = 365 x (354 + 88,5) = $161,512,5




O The current efforts to deal with the
environmental effects




The current efforts to deal with the environmental effects: Hybrid and Electric Cars

Fuel Economy Comparison

(1m] | G Google | « Dogum ¢ | « Heartfelt | ~ Giftli Mo | « ViaBonte | ~ SonsuzS| & Google 5 Google 5 Google D NCHRP - Beyc X |3 ﬂ)) Dun’| —+ = (] X
&< O [l ttps://fueleconomy.gov/feg/Find.do?action=bt2| o &8 A s = z‘ 9 @ - - -
Py : Based on the Electricity M
ENERGY Sissnmetmener SEPA: Q dased on tne rciectricl 1X
www.fu el eco n o my.gov Mobile Espafiol Site Map Links FAQ Videos o
the official U.S. government source for fuel economy information & LOS Angeles - Callfo rnla
Find a Car Save Money & Fuel Benefits My MPG Advanced Cars & Fuels About EPA Ratings More Q
" ostal code: 90066 70
b 3
¥ Greenhouse Gas Emissions from Electric and Plug-In Hybrid Vehicles ALse IN THIS SECTION... P (Tallplpe + Up Stream)
Beyond Tailpipe: GHG Emissions
w Beyond Tailpipe Emissions Calculator from EVs & Plug-in Hybrids o™
Use this calculator to estimate the total greenhouse gas 4] | [n] Sources and Assumptions for
=] (GHG) emissions associated with driving an electric vehicle n_l" ﬁ the Emissions Calculator ®
(EV) or plug-in hybrid electric vehicle (PHEV), including GHG _Th 1 (
- emissions from the production of electricity used to power the What are the emissions RELATED TOPICS... w Urbana IlanIS p OStal
[ vehicle. Enter your ZIP Code, model year, and vehicle to calculate 2 . .
the tailpipe and upstream emissions. fromMEV. All-Electric Vehicles &» COde . 6 1 8 0 1) (Tallp 1pe + 1 8 0
+ Plug-in Hybrids
Vehicle: v Your Location:* U Stream)
Year 1P code Green Power: Make Your Plug-in + p
Vehicl o Vehicle Even Greener
* GHG emissions depend on how electricity is generated in your area. Te Sla M O del 3 Long Range
1 . .
AWD's Total Emissions
What is the difference between tailpipe and upstream emissions? 1 O 0
@Upstream Emissions Wlth the Average US

@Tailpipe Emissions

an W @ Electricity Mix

% e T i
Average New Gasoline _ 410
Vehicle's Total Emissions

Qs ha LD ; g (:} o1 ? @ %I A G TR g @ ;ﬁ;ﬁgﬂ
0 100 200 300 400 500

CO2 Emission (g/mi)

ey 3C
€ Pargali bulutlu

https://fueleconomy.gov/feg/Find.do?action=bt2
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The current efforts to deal with the environmental effects: Fuel Standards and New

Vehicle Technologies

Fuel Economy Standards for New
Passenger Vehicles by Country/Region
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Car and Truck Corporate Average Fuel
Economy (CAFE) and Miles per Gallon (MPG):
Model Years 1975-2013

Miles per gallon

Car EPA Unadj,, Lab (MPG)

. ‘l\ Truck CAFE standard

Truck EPA Unadj,, Lab (MPG)

1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013



The current efforts to deal with the environmental effects: Airspace Redesign and New
Route Developments

0PD DESCENTS

With OPDs, aircraft descend from cruising
altitude to the runway in a smooth, continuous
arc with engines set at near idle.

TRADITIONAL
DESGENTS

Aircraft repeatedly level off and power
up the engines with traditional
staircase descents.
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Thank You.

Do you have any questions?

Youtube LinkedIn Twitter Escarus

info@escarus.com |
escarus.com |

ﬁ' escarus


https://www.youtube.com/channel/UCypvpD8vB5fvnlpfrvLyS9g
https://www.linkedin.com/company/escarus/mycompany/
https://twitter.com/Escarus
https://www.escarus.com/

ESCARUS (TSKB Sustainability Consultancy)
Q@ Meclisi Mebusan Cad. Karun Cikmazi Sok.
No: 2, 34427 Findikli, Beyoglu
istanbul, Tiirkiye

= info@escarus.com
Q +90 212 334 54 60
@& www.escarus.com




