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What's inside your
smartphone?




Turns out, a lot

Important things:

o A-GPS: derives your location using a clock, relativity, at least 3
satellites, wifi, and bluetooth

> Gyroscope: detects very precise changes in movement and direction
- Accelerometer: tracks changes in speed




What does your
smartphone know
about you?




Turns out, a lot

Important things:

> Your location (as long as it's on your person)

> Changes in speed, direction oo

- Frequent/favorite locations (e.g. work, home, school, Dont Al Alow
favorite bars/restaurants)

> State of your health

> Which websites you like to go to

Allow “Commerce” to access




What can we use this
data for?
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What's Street Bump?

oireat Bump is a crowd-sourcing project that holps
resideonts improve their noighborhood strects.
Volunteors use the Stiaat Bump mobie app to colloct
roac condition data while thoy dive. The data provides
govemments with real-time informiation to fix probloms
and plan long term investments.

Number and location of pot holes

Street Bump
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A Ride A Segment
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Distance, speed, and elevation gain of bicycle trips.
Race others, or yourself!

Data cost: roughly $0.80 per user




INRIX aIrage
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Steamboat Springs, CO

Low(er) density, actual canyon effects - low accuracy
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Desti
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The power of where and when

Apprx. 1.4 million origin-destination points generated
from cell phone movements within the region over a 30-day period




Qirrage

The power of where and when

Contracts start ~S10k, but can be as low as
$3500 depending on the sample size




N Ll ATET = 550 PM

Back Trip Purpose

=5 | The primary reason for this bike trip is
going o or from a social activity (e.g. at
a friend's house, the park, a restaurant,
the: movies),

CycleTracks by SFTA

Can't control your data collection? Collect it yourself!




PROS

Vs

CONS

o Terrabytes of data, obtained quickly

> Relatively cheap data, compared to other
data collection techniques

> More complete understanding of travel
patterns, “do-it-yourself” sampling

- More data = more power! ---

(e]

Can you store this much data? Can you do it
securely? Both have associated costs

Expensive “entry”; e.q. data storage, legal
costs, public processes, etc.

Dubious validity with selective sampling

But correlation & causation become very
muddy with too much data. Sampling is still
necessary



THANK YOU

Drew Stiehl
Boulder County Transportation

Multimodal Division Intern
MURP 15

Drew.Stiehl@gmail.com
314-583-2053
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Eritchle made his batteries and most of the car parts in his
factory on the corner of Colfax and Clarkson in what's now
the Fillmore Auditorium. He got 1 . ] attention by drivit
of his cars from Nebraska to New vork. He opened sal
and New York Citv.

one
in Salt Lake City, Los Angeles,

offices
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THEWEEI THE ELECTRIC CAR BU[IMLET

THE FIRST IT WASN'T UNTII.

ELECTRIC . @ 20]0

CAR DATES
BACK T0

81

o W S THAT THE FIRST
i < MASS-PRODUCED, FULLY ELECTRIC CARS
andtpped ou WERE MADE WIDELY AVAILABLE IN THE U.S.
at 20 mph. s The Nissan Leaf boasted 107 horsepower and a top speed of about 90 mph.
AS GAS PRICES ROSE.. S0 DID SALES OF U.S.PLUG-IN
HYBRID AND ELECTRIC CARS - L
96,050 -
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MITSUBISHII-MIEV. < i “ TESLA S

= '..- MSRP: $22995 v s cid MSRP: $69,900
~{) Range: 62 miles SR — % Range: 208 miles
=8 Top speed: 80 mph / Top speed: 120 mph
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Colorado EV ownership
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76% of commuters travel less than 40 miles round-trip!

Under 40 miles
29% Under 20 miles

Under ue-l
Under
. O
60 miles 100 miles 100 mirl'es
13% 9% 294

2005 the US Dept. OF Commerce American Housing Survey for the United States
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Driving Distance
3. 1 miles
Elapsed Time

 © 1442
@ 37778 mies
3.0 miles










FREE EV

Electric Vehicle (EV) Charging at
tation i S Wit

paid admittance to the g mage
- Comphments of the Clty & County of Denver




LEVEL(3)
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LEVEL 3 DC QUICK CHARGING
at this station is currently FREE
with paid garage admittance.

m:ﬂmmlmdh

LEVEL(3) QUICK CHARGING
is for Short-Term parking guests with
CHAdeMO vehicle connectors

LEE p=i N

>5amto 5 pm =2 hrs.
5pmtoSam=4hrs.

Please Be Courtious of Yoy

ir Time at this Charger
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DIR YOU KNOWD

DIA is one of the greenest airports in the world!

Station Available

Charging

o

Connected










P L U G L _— s S QUESTIONS? (800) 799-8290

NAMED BEST OF
WHAT’S NEW 2014
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Electric
re-charging




Plug In Electric Vehicle Battery Sizes

Toyota Prius 4.4 kWh Battery 11 miles
C-max Energi 7.6 kWh Battery 21 miles

Chevy Volt 16 kWh Battery 38 miles
BMW 13 22 KWh Battery B0 miles

Ford Focus 23 kWh Battery 76 miles
MNissan Leaf 24 kWh Battery 75 miles
Tesla s 54 kWh Battery 208 miles

Charging Levels and Ranges

Level 1 = 5-9 miles of range per hour of charging
Level 2 = 10-15 miles of range per hour of charging
Level 3 = 60-70 miles of range per half hour of charging
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THE WALL STREET JOURNAL.  surosiaueecs

Home World U.S. Politics Economy Business Tech Markets Opinion Arts Life Real Estate Q

i Mobile- et "lj—h-IDbiIe’s Latest rpeengu ' - Stl‘uggleslin ‘5‘" &= Google Opens Up
r P Missile: a New CISC oﬁ China Push Cisco to to Wall Street
I SMENERERY iPhone for 35 a = - Strike a Deal n 4

- 1t Month I ol Figgi A

YOU AREREADING A PREVIEW OF A PAID ARTICLE. [%![:AHi{:{3, (1), B8 TO GET MORE GREAT CONTENT.

TECH

Apple Targets Electric-Car Shipping Date for
2019




Car center of the universe changing
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Detroit = Silicon Valley




In 2012, the average salary for a software developer was nearly

and has risen every
year since 2000
5

T0 MORE THAN

oo 00 70 891,000

average mora than TOTAL JOBS
e

SYSTEMS DEVELOPERS n
average more than 32 /o T0 MORE THAN
$100,000 per year
INCREASE IN snn,nun

RS SN TOTAL JOBS

IS A GOOD TIME TO BE
A SOFTWARE DEVELOPER.

SOFTWARE
DEVELOPERS
ARE

The baom in the amount of
code has also produced a
massive spike in the
output of the average
software developer

SOFTWARE
DEVELOPERS ARE
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The Path to 2050

The combined efforts of local transportation strategies
and federal fleet efficiency standard improvements
can have a significant impact in reducing the

emissions generated by the transportation sector.

Remaining Emissions from Mability

73,000mt i s

—120,000mt 5o
51 25,000mt oinecn
Total Projected Emissions Reduction = 313}000}1“ or 16%



How ‘green’ are electric cars?

The cars themselves give off no emissions, so they are vastly
cleaner than carbon-dioxide-spewing, gas-powered vehicles. But
the question gets complicated when you consider the source of
electric cars’ energy. A recent MIT study found that electric cars
charged in states with strong nuclear or renewable energy sources
are indeed greener than normal cars, but those in states that rely
on coal plants can be worse for the environment than gas-pow-
ered vehicles. There is also the question of how to recycle the dead
lithium-ion batteries, which, though containing none of the caus-
tic chemicals of conventional car batteries, can weigh hundreds of
pounds and aren’t suitable for landfills on a large scale.






What's that Spot? ldentifying Common Engine Fluids on the Ground

Here are s fludds that are likely 1o end vp on vour drivessy, and how to recogrize them

Light Brown

10 Black:
Engine Oil

Reddish and Reddish or Light  Clear to Brown Yellow, Green, or  Clear, Thin:
Thin or Brown Brown and Thin:  and Slick: Fink and Slimy;  Waler

and Thick: Power Steering  Brake Fluid Coolant

Transmisslon Fluid

Fluid

Less to leak over time and during crashes



SILENT OIL SPILLS ANNUALLY

USED MOTOR OIL LOST IN USE, ILLEGALLY DUMPED, AMD BURNED AS FUEL.

10 BILLION GALLOMNS

ACCIDENTAL OIL SPILLS 1901-2013

2.7 BILLION GALLONS ’ ' . "' 4"1"
Lowers the “silent oil” spill






Get a Big IRS Tax Break for Your Business When You Buy a Qualifying New Ford Truck, Van or
SUV by December 31, 2010.'** Look inside for details.

Drive one.

ThinkFordNow.com




CHECK OUT THE BIGGEST FEDERAL TAX CREDIT FBR...

SAM IS
ON BOARD

Sad but still true...
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Making the Cleanest Cars Affordable

EFMP’* Plus-Up is helping low-income families save money with fuel-efficient and ultra-clean cars

Where do you live?

The pilot program is available in the
South Coast Air Quality Management District &
San Joaquin Valley Air Pollution Control District.

Scrap your old vehicle.

San Joaquin
\faﬂwﬂ?w Turn in your dirty old vehicle.

(Check with your

Air District
for eligibility
requirements.)

What type of vehicle are you interested in?

Eligible vehicles must be  SENg™ N
Hybrid Hybrid

less than 8 years old. Plug-in
20 MPG + 35 MPG + Hybrid BV

Low Income $9,500 $9,500
< 225% of the federal poverty level $6,500 $7000 +$1,500"" +$2,500™"

Moderate Income $5,000 $7,500 $7,500
226% - 300% of federal poverty level +$1,500" +$2,500"

Above Moderate Income $5,500 $5,500
301% - 400% of federal poverty level +$1,500 +$2,500"

* Enhanced Fleet Modernization Program
** Ciean Viehicle Rebate Project for new vehicle purchases






@ REFUEL

http://cleanairfleets.org/programs/charge-ahead-colorado
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vehicle miles traveled

estimating and forecasting



VMT 101

XX miles

[traffic volume] x [roadway length] = VMT



why is VMT useful

e performance monitoring indicator

— amount of driving

— mode share

— GHG and other vehicle emissions
— roadway capacity

e track trends
e compare to other locations



national VMT trends

3.2 11,000

3.0 10,500

2.8 10,000
w
5 =
= 2.6 9,500 <
= =
S 24 9,000 &
— Q
© )
;§ 2.2 8,500 o

2.0 8,000

Total VMT
1.8 Per capita VMT 7,500
1.6 7,000

1985 1990 1995 2000 2005 2010 2015

source: State Smart Transportation Initiative (FHWA and Census Bureau data)



western states 2006-2012

VMT

us CO ID MT WY

VMT per capita

us CO ID MT WY

iy

6% -6% -1% -1% -8%

Source: FHWA and US Census Bureau



measuring VMT

SIR, I'M GOING TO NEED TO LOOK
AT YOUR ODOMETER SO | CAN
TAX YOU FOR DRIVING.

image credit: flashreport.org



define area being measured

A 3

corridor internal attributable



polygon model

miles of street x trafficvolume = vmt
(GIS) (counts)

biased toward higher volume streets

does not account for external travel

includes pass-through traffic

good reality check

provides no analytics (trip purpose, traveler type, etc.)



activity model

[ vehicle trips  x  trip length = vmt }

(survey data) (survey data)

e aggregated from behavioral data

e draws from studies

e combined with demographic data

e supports estimation of external travel

e provides some data on trip purpose, traveler type
 provides some data on seasonality



case study: Teton County, WY

internal




PMT* Model

Trip
Lengths

I PMT —

Person Vehicle
Miles of L Miles of

Land
Use

A

Person
Trips

Ligle r
Rates

Travel ' Travel

\Yi[eYe[=
Share

*person miles of travel



VMT by group

} » dwelling units

population
[ resident
[ visitor

} » lodging units

In-commuter

)

} » census data




VMT by group

season
[ winter
- occupancy rate
summer
[ } trip length

[ shoulder




2013 Countywide VMT

(estimated average daily vehicle miles traveled - thousands)

(thousands of miles)

2,400 - B Residential m Commuter m Visitor

4 2,000 - 1954
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]
3 1,600 -
=
=
l_
= 1,200 -
>
=
a 800 -
&
g 400 -
=3
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Winter Summer Shoulder Annual




forecasting VMT

baseline scenario: no change in travel behavior
plan scenario: 5% mode shift from SOV

Indicator

Base Year

2013

Baseline Scenario

2024

2035

Plan Scenario

2024

2035

_’:1 SOV (single occupant vehidle) 54% 54% 54% 51% 48%
E ,—Z MOA (multiple occupant auto) 29% 29% 29% 29% 29%
"‘%" ,_% Walk 9% 9% 9% 10% 11%
= g Bicycle 7% 1% 1% 8% 9%

2 | Transit 1% 1% 1% 2% 3%
Annual vehicle miles traveled (VMT) 480 million 550 million 610 million 525 million 560 million
% Growth in VMT from 2013 14% 28% 9% 17%
Annual transit ridership 0.9 million 1.1 million 1.2 million 1.8 million 3.6 million




informing cost estimates

Plan Scenario 2013 2018 2024 2035
Assumptions
Annual ridership 899,318 1,259,045 1,798,636 3,597,272
Annual bus revenue hours 39,731 55,623 79,461 158,922
Bus fleet size 30 42 60 120
Farebox revenue (23% of 0&M) $674,399 $944,158.33 $1,348,798 $2,697,595
Cost Estimates
Operation and maintenance (0&M) cost $2,913,229 4,369,843 56,554,765 514,566,145
Capital cost - bus fleet replacement $750,000 $1,125,000 $1,687,500 $3,750,000
Capital cost - other $600,000 $840,000 $1,200,000 $2,400,000
Capital cost - transit facility completion*® $30,000,000*
Total cost (0&M + capital) 54,263,229 $6,334,843 59,442,265 520,716,145
Total cost (0&M + capital) less revenue $3,588,830 §5,390,685 58,093,468 518,018,550




monitoring VMT overtime

WY 390 - Teton Village PC #141 US 26 - Gros Ventre PC #84

B Average Annual Deily Traffic M Surmmer Average Weekcay Traffic M Aversge Annual Daily Trafic B Summer Average Weekcay Traffic

30,000 - 30,000 -
25,000
20,000
15 E18
15,000 14,008
3000 1 +1.4% per year
o+

2013 s 2035

WY 22 - Jackson West PC #158

M Average Annual Deity Traffic W Summer Average Weekday Treffic

US 26 - Jackson South PC #32

M fverage Arnuzl Daily Traffic W Summer Sverage Weekday Traffic

4 30,000 -
30.000 27,022

25,000 -

20,000

14233
15,000 - 12,650 42
11,033

10,000 -

5,000 4

- 0 -
23 024 2035 2013 24 2035




case study: Aspen, CO

D 3

attributable



VMT activity model

Season
Effective
Data Popu-
lation

MOA
Vehicle

Occ.

Daily
Trips

SOVVMT

Commuters

Other Visitors 12,885 15%| 59% 2.6] 3.7 4.5| 32,456|48,445( 80,901
RFTA Bus 2,667
Single Unit Truck 965
Comb Truck 1,954
TOTAL 28,884 119,389|63,390| 188,364




example: commuter travel behavior

Commuters

Definition: Workers who work in the Aspen EIB and live outside the EIB

Description Summer  Winter Shoulder Annual Source

Pitkin County jobs 15,597 17,594 13,930 15,707 Bureau of Labor Statistics, Quarterly Census of Employment and Wages (2013)
Seasonal variation -0.7% 12.0% -11.3% 0.0%

Pitkin County workers 16,660 18,793 14,879 16,777 2013 American Community Survey Workers by Workplace Geography
% working in Aspen TAZ 78% 78% 78% 78% 2014 Regional Travel Patterns Survey

Aspen EIB workers " 12,935 14,591 11,552 13,026

% commute 70% 70% 70% 70% 2014 Regional Travel Patterns Survey

Aspen EIB commuters " 9,055 10,214 8,087 9,118

Days per week commuting 4.5 4.5 4.5 4.5 Estimate

Average daily commuters 5,821 6,566 5,199 5,862

Commute Mode Share

Aspen employee SOV 36% 38% 2014 Regional Travel Patterns Study
Aspen employee MOA 10% 16% 2014 Regional Travel Patterns Study
Aspen employee Bus 35% 38% 2014 Regional Travel Patterns Study
Aspen employee Walk/Bike 20% 10% 2014 Regional Travel Patterns Study
In-commute SOV 45% 42% 44%
In-commute MOA 13% 18% 15%
In-commute bus mode share 44% 42% 43%

Vehicle Occupancy of Carpool Trips

Average MOA vehicle occupancy (per trip per vehicle) 2.51 2.51 2.51 2.51 2013 American Community Survey Means of Transportation to Work by Workplace Geography (Aspen)
Trip Rate

Average daily trips per person 3.3 33 3.3 3.3 Assumed to be 90% of resident trip rate

Trip Length

Trip length from EIB boundary to downtown Aspen 5.0 5.0 5.0 5.0

Average commute trips per commute day 2.0 2.0 2.0 2.0

Average Trip Length by Commuters in EIB 4.5 4.5 4.5 4.5



by travel group

non-local visitors (44%) 64m
commuters 37m
residents 23m

local visitors®

large trucks

RFTA buses (1%)

*from Roaring Fork Valley outside Aspen



by season

summer (38%) 56m
winter (36%) 53m
shoulder (26%) 38m

summer = Jun - Sep
winter = Dec - Mar
shoulder = Apr - May & Oct - Nov



by vehicle and fuel type

. Miles per | % of Total Gallons of Fuel

Vehicle Type Fuel Type Annual VMT

Gallon VMT Consumed
Car (sedan, wagon, small SUV, crossover) Gasoline 244 38.1% 55,791,068 2,287,61 |
Car (sedan, wagon, small SUV, crossover) Diesel 25.0 0.4% 514,322 20,593
Car (sedan, wagon, small SUV, crossover) Electric n/a 0.03% 39,406 0
Truck (med/large SUV, pickup, van, minivan) | Gasoline 17.9 50.0% 73,273,931 4,082,787
Truck (med/large SUV, pickup, van, minivan) Diesel 17.6 4.4% 6,518,415 370,400
Motorcycle Gasoline 435 1.0% 1,508,814 34,650
RFTA Bus (standard) B5 Biodiesel 43 0.6% 874,468 205,757
RFTA Bus (BRT) CNG 58 0.1% 196,641 34,199
Single-Unit Truck (& other bus) Gasoline 7.3 0.4% 617,226 83,982
Single-Unit Truck (& other bus) Diesel 7.3 0.6% 837,532 113,958
Combination Truck (semi, tractor-trailer) Diesel 58 4.4% 6,384,608 1,091,479
Total 100% 146,556,433 8,325,416
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