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Spring 2008Spring 2008

Metric (Metric (mět'rĭkmět'rĭk) ) ––
a standard of measurementa standard of measurement



Transportation Metrics Transportation Metrics ---- 
Presentation ElementsPresentation Elements

TMP ContextTMP Context
Quantitative MetricsQuantitative Metrics

Resident Diary & Resident Diary & 
Employee SurveysEmployee Surveys
Vehicle CountsVehicle Counts
Bicycle CountsBicycle Counts
Transit RidershipTransit Ridership

Performance MetricsPerformance Metrics
Travel time studyTravel time study
Level of serviceLevel of service

Synthesis Synthesis 

Broadway Travel Time Survey
(Violet to Greenbriar)
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Boulder Valley Cordon Accumulation 2005
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Transportation Master Transportation Master 
Plan Plan –– system monitoringsystem monitoring

Set the context of monitoring and Set the context of monitoring and 
progress reportingprogress reporting
1989 TMP 1989 TMP ---- lacked good information on lacked good information on 
travel behaviortravel behavior

Initiated efforts to fortify understanding Initiated efforts to fortify understanding 
resident diary and employee surveyresident diary and employee survey

1996 TMP 1996 TMP –– built on base of new modal built on base of new modal 
informationinformation



8989--96 Modal Assumptions96 Modal Assumptions



Metrics Metrics –– Resident Diary Resident Diary 
and Employee Surveysand Employee Surveys

Resident Diary and Resident Diary and 
Employee SurveysEmployee Surveys
Initiated to better Initiated to better 
understand Boulder travel understand Boulder travel 
behaviorbehavior
Started in 1990, alternate Started in 1990, alternate 
yearsyears
Margin of error +/Margin of error +/-- 1% to 2%1% to 2%
Useful to identify travel Useful to identify travel 
trends over timetrends over time

Boulder Valley Resident Dairy Survey
Modal Shift of All Trips
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Boulder Valley Employee Survey
Table 1: Modal Shift of Work Commute Trips
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Metrics Metrics –– Resident Dairy Resident Dairy 
Modal Shift All TripsModal Shift All Trips

Boulder Valley Resident Dairy Survey
Modal Shift of All Trips

44.2%
42.3%

40.5%
41.5%

40.4%
41.5%

39.0% 38.4%

26.3% 25.7% 25.6% 25.6% 25.0%
23.8% 23.5%

25.0%

1.6% 2.2% 2.9% 2.8%
4.1% 4.2% 4.6% 4.0%

0.6% 0.7% 0.5% 0.5% 0.7% 0.7% 0.3% 0.1%

9.1%

12.1% 11.3%
9.2%

8.2%
10.0%

14.0% 13.6%

18.2%
17.1%

19.2%
20.4%

21.4%
19.8%

18.6% 18.9%

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

35.0%

40.0%

45.0%

50.0%

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Year

Pe
rc

en
ta

ge
 o

f T
rip

s

Single-Occupancy Vehicle
Multiple-Occupancy Vehicle
Transit
School Bus
Bicycle
Foot



Metrics Metrics –– Employee Survey Employee Survey 
Modal Shift Commute TripsModal Shift Commute Trips

Boulder Valley Employee Survey
Table 1: Modal Shift of Work Commute Trips
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Metrics Metrics –– Resident vs. NonResident vs. Non-- 
resident Commute Tripsresident Commute Trips

Boulder Valley Employee Survey 
Modal Split Boulder vs. Non-Boulder Residents for Work Trips
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Metrics Metrics –– Progress toward Progress toward 
community modal shift goalscommunity modal shift goals



Metrics Metrics –– Resident & Employee Resident & Employee 
Survey ObservationsSurvey Observations

Residents are using cars less Residents are using cars less 
for all tripsfor all trips

SOV decreased 44% toSOV decreased 44% to 38%38%
Transit increased 1% to 4%Transit increased 1% to 4%
Bicycle increased 9% to 14%Bicycle increased 9% to 14%

Employees commuting are Employees commuting are 
using cars lessusing cars less

SOV decreased 73% to 69%SOV decreased 73% to 69%
Transit increased 2% to 10%Transit increased 2% to 10%
Bike decrease in 2005 under Bike decrease in 2005 under 
reviewreview



Metrics Metrics –– Resident & Employee Resident & Employee 
Survey ObservationsSurvey Observations

Resident and nonResident and non--resident resident 
commute travel behavior commute travel behavior 
significantly differentsignificantly different

NonNon--resident SOV resident SOV –– 80% 80% 
vs. Resident SOV vs. Resident SOV –– 53%53%
NonNon--resident Transit resident Transit –– 6% 6% 
vs. Resident Transit vs. Resident Transit –– 15%15%

Making progress toward Making progress toward 
modal objectivesmodal objectives



Metrics Metrics –– Vehicle CountsVehicle Counts

Boulder Valley Boulder Valley 
ProgramProgram

Travel Travel 
entering/exiting cityentering/exiting city
18 stations18 stations
Data since 1993Data since 1993

Arterial ProgramArterial Program
Internal travelInternal travel
18 stations18 stations
Data since 1983Data since 1983



Metrics Metrics –– 
Boulder Valley ProgramBoulder Valley Program

Boulder Valley Count Program
2007 ADT Summary by Count Station
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Metrics Metrics –– Boulder Valley Boulder Valley 
Travel PatternsTravel Patterns

Boulder Valley Count Program 2007 
Quadrant Travel Patterns
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Metrics Metrics –– Boulder Valley Boulder Valley 
Travel TrendsTravel Trends

275,000 vehicles 275,000 vehicles 
daily enter/exit the daily enter/exit the 
city in 2007city in 2007
Every street morning Every street morning 
inbound inbound –– evening evening 
outbound biasoutbound bias
2% Annual increase2% Annual increase
25% more travel than 25% more travel than 
1994 levels1994 levels

Boulder Valley Count Program
Total Travel
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Metrics Metrics –– Boulder Valley Boulder Valley 
Travel Travel –– Accumulation CurveAccumulation Curve

Traffic Entering and Exiting Boulder Valley 2007
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Metrics Metrics –– Arterial Travel Arterial Travel 
TrendsTrends

1% annual increase1% annual increase
½ growth rate in ½ growth rate in 
Boulder Valley travel Boulder Valley travel 
(2%)(2%)
¼ growth rate in ¼ growth rate in 
regional travel (4%)regional travel (4%)
2001 peak traffic year 2001 peak traffic year 
7% more travel than 7% more travel than 
1994 levels1994 levels

Boulder Arterial Count Program
Travel Growth Trends
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Metrics Metrics –– Arterial Travel Arterial Travel 
TrendsTrends

Five-Year Trend Analysis 
Arterial and Boulder Valley Count Program Comparison
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Metrics Metrics –– Bicycle CountsBicycle Counts

Analysis and Analysis and 
understanding in infancyunderstanding in infancy
12 multiuse path count 12 multiuse path count 
stationsstations
Data since 1998Data since 1998
Bike travel characteristics Bike travel characteristics 
different from vehiclesdifferent from vehicles



Metrics Metrics –– Bike CountsBike Counts

Tuesday peak day for Tuesday peak day for 
bike travelbike travel
Jul./Aug. peak monthsJul./Aug. peak months
Dec./Feb. low monthsDec./Feb. low months
Bike useBike use <<----> > daytimedaytime
temperature correlatedtemperature correlated
Boulder Creek Station Boulder Creek Station 
bike use down slightly bike use down slightly 
over last 5 yearsover last 5 years



Metrics Metrics –– Transit RidershipTransit Ridership

Ridership CountsRidership Counts
Monthly cumulative totals Monthly cumulative totals 
by service type 1981by service type 1981--
PresentPresent
Average daily riders by Average daily riders by 
route 1997route 1997--PresentPresent

Ride ChecksRide Checks
Detailed rider surveys Detailed rider surveys 
performed periodically on performed periodically on 
specific routes as specific routes as 
requested.requested.
Boardings and alightings Boardings and alightings 
per route according to per route according to 
time and locationtime and location
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Metrics Metrics –– Transit RidershipTransit Ridership 
RTD Local Services: Yearly RTD Local Services: Yearly BoardingsBoardings 
Denver Metro, Boulder, LongmontDenver Metro, Boulder, Longmont

LOCAL: Average Yearly Boardings
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Metrics Metrics –– Transit RidershipTransit Ridership 
Boulder: Daily Boulder: Daily BoardingsBoardings –– Local and RegionalLocal and Regional

Average Daily Boardings 1981 - 2007
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Metrics Metrics –– Transit Ridership Transit Ridership 
Boulder: Local and Regional ServicesBoulder: Local and Regional Services 
Average Daily Average Daily BoardingsBoardings per Month: 1997 per Month: 1997 –– PresentPresent

Average Boardings Per Day 1997- 2007

-

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

Ja
nu

ary
Feb

rua
ry

Marc
h

Apri
l

May

Ju
ne Ju
ly

Aug
us

t
Sep

tem
be

r
Octo

be
r

Nov
em

be
r

Dec
em

be
r

Yea
r A

vg
.

Month

B
oa

rd
in

gs

1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007



Metrics Metrics –– Travel time studyTravel time study 
How long is forever?How long is forever?

Travel time study initiated 1986Travel time study initiated 1986
Five corridorsFive corridors

Three northThree north--south south 2828thth, Broadway, , Broadway, 
FoothillsFoothills
Two eastTwo east--west west Valmont/Edgewood, Valmont/Edgewood, 
ArapahoeArapahoe

Citizen perspective Citizen perspective It takes forever to get It takes forever to get 
across town . . .across town . . .
The reality is 10 to 15 minutesThe reality is 10 to 15 minutes



Metrics Metrics –– Travel timeTravel time 
Arapahoe Ave. (9Arapahoe Ave. (9thth to 55to 55thth))

Arapahoe Avenue Travel Time Survey
(9th Street to 55th Street)
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Metrics Metrics –– Travel TimeTravel Time 
Balsam/Valmont (9Balsam/Valmont (9thth to 55to 55thth))

Edgewood/Valmont Travel Time Survey
(9th to 55th)
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Metrics Metrics –– Travel timeTravel time 
2828thth Street (Street (TMesaTMesa to Kalmia)to Kalmia)

28th Street Travel Time Survey
(Table Mesa Drive to Kalmia Avenue)
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Metrics Metrics –– Travel timeTravel time 
Broadway (Violet to Broadway (Violet to GreenbriarGreenbriar))

Broadway Travel Time Survey
(Violet to Greenbriar)
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Metrics Metrics –– Travel timeTravel time 
Foothills (S Foothills (S BldrBldr Rd to Diagonal)Rd to Diagonal)

Foothills Parkway Travel Time Survey
(S. Boulder Road to Diagonal Highway)
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Metrics Metrics –– Travel TimeTravel Time 
Corridor ComparisonCorridor Comparison
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Metrics Metrics –– CityCity--wide Level wide Level 
of Service Analysisof Service Analysis

Peak hour traffic Peak hour traffic 
monitored at all monitored at all 
traffic signalstraffic signals
131 signalized 131 signalized 
intersectionsintersections
TMP standard TMP standard ---- limit  limit  
congestion to 1994 congestion to 1994 
levels levels == 20 % of 20 % of 
systemsystem



Metrics Metrics –– CityCity--wide Level wide Level 
of Service Analysisof Service Analysis

Boulder’s Building Traffic PatternBoulder’s Building Traffic Pattern
Sta No. 7008 - Canyon Blvd wo 23rd St

2007 Weekday ADT - 27,265 vpd

0

500

1,000

1,500

2,000

2,500

00:00-01:00

01:00-02:00

02:00-03:00

03:00-04:00

04:00-05:00

05:00-06:00

06:00-07:00

07:00-08:00

08:00-09:00

09:00-10:00

10:00-11:00

11:00-12:00

12:00-13:00

13:00-14:00

14:00-15:00

15:00-16:00

16:00-17:00

17:00-18:00

18:00-19:00

19:00-20:00

20:00-21:00

21:00-22:00

22:00-23:00

23:00-24:00

Time Period

H
ou

rly
 V

ol
um

e 
(v

ph
)

Combined

Westbound
Eastbound



Metrics Metrics –– Level of ServiceLevel of Service 
AM Peak           Noon PeakAM Peak           Noon Peak



Metrics Metrics –– Level of ServiceLevel of Service 
PM Peak          Critical PeakPM Peak          Critical Peak



Metrics Metrics –– Level of ServiceLevel of Service



Transportation Metrics Transportation Metrics –– 
SynthesisSynthesis

Vehicle travel increasing, Vehicle travel increasing, 
but at slower rate than the but at slower rate than the 
region (1% region (1% -- 2% 2% -- 4%)4%)
Bicycle travel Bicycle travel need to need to 
better understand data and better understand data and 
influencesinfluences
Transit travel experienced Transit travel experienced 
strong growth strong growth 6%6%



Transportation Metrics Transportation Metrics –– 
SynthesisSynthesis

Vehicle system Vehicle system 
performance maintained performance maintained 
over last 20 yearsover last 20 years
Performance maintained Performance maintained 
through more through more 
sophisticated timing sophisticated timing 
strategies and strategic strategies and strategic 
investmentsinvestments
We need to develop We need to develop 
performance monitoring performance monitoring 
for all modesfor all modes
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