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DURHAM-CHAPEL HILL-CARRBORO METROPOLITAN PLANNING ORGANIZATION 

DURHAM – CHAPEL HILL-CARRBORO 
METROPOLITAN PLANNING ORGANIZATION 

TECHNICAL COORDINATING COMMITTEE (TCC) 
 

AGENDA  
 

April 3, 2006                                               City Council Committee Room 

Member Governments 
Town of Carrboro 

Town of Chapel Hill 
County of Chatham 

City of Durham 
County of Durham 
County of Orange 
NC Department of 

Transportation 
Town of Hillsborough  

9:00 a.m.              2nd floor Durham City Hall 
 
 

1. Preliminaries 
 
2. Adjustments to the Agenda 

 
3. Public Comments 

 
 
ACTION ITEMS 

 
4. Triangle Regional Model Update 

(Attachment 4, 4A) 
Felix Nwoko, LPA Staff 
Jeremy Raw, LPA Staff 
 
The TAC requested information regarding funds spent on activities related to the regional 
travel demand model (the Triangle Regional Model or TRM).  Attachment 4 contains a 
spreadsheet that outlines both DCHC expenditures planned for the next four years as well as 
expenditures proposed by other TRM stakeholders (where these are known). 
 
The TAC also requested a brief introduction to travel demand modeling and how that theory 
relates to the Triangle Regional Model in practice.  The TCC will review a presentation on 
modeling and offer recommendations to LPA staff (Attachment 4A). 
 

TCC Action:  Review the presentation, discuss, and provide comments. 
 

5. 2006-2007 Urban Planning Work Program (UPWP) Draft 
(Attachment 5, other attachments to be distributed at the meeting) 
Felix Nwoko, LPA Staff 
 
The UPWP subcommittee met at 9:00 am on Wednesday, March 29, 2006 to discuss the 
UPWP in more detail and to make recommendations for funding.  A draft UPWP is 
submitted for TCC review.  The draft UPWP will be submitted to the TAC at the April 12, 
2006 meeting, and the final UPWP will be submitted for approval by the TAC at the May 
TAC meeting. 
 
Additional materials will be presented at the meeting. 
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TCC Action:  Receive draft 2006-2007 UPWP, discuss, and recommend that the draft be 
forwarded to the TAC. 
 
6. Triangle Ozone Redesignation 

(Attachment 6, 6A, 6B) 
Felix Nwoko, LPA Staff 
Eddie Dancausse, FHWA 

 
The NCDAQ recently announced that the Triangle area was attaining the 8-hour ozone 
standard based on the 2003-2005 data.  A SICM meeting and an interagency consultation 
meeting was held with the Triangle transportation partners on March 23, 2006.  The schedule 
and data needs for the redesignation demonstration and maintenance plan were discussed.  
Attachment 6 is an overview letter from NCDAQ.  Attachment 6A is the minutes from the 
interagency consultation meeting.  Attachment 6B is the schedule for Triangle redesignation. 
 

TCC Action:  Review documents, take action if appropriate. 
 

7. TIP Amendments for FTA Section 5309 Funds 
(Attachment 7) 
 
The City of Durham, Town of Chapel Hill, and TTA have received Section 5309 earmarks 
for bus and bus facilities.  The MPO must amend the 2006-2012 MTIP to include these bus 
projects before June 1, 2006.  The letters from NCDOT regarding these funds are attached as 
Attachment 6.  At the TCC’s request, LPA staff will draft a resolution for the April 12, 2006 
TAC meeting to amend the MTIP appropriately. 
 

TCC Action:  Direct the LPA staff to draft a resolution amending the MTIP, recommend that 
the TAC adopt the resolution. 
 
8. Request to NCDOT Regarding the Transfer of CMAQ Funds to FTA 

(Attachment 8) 
Felix Nwoko, LPA Staff 
 
FFY 2006 CMAQ funds used for transit projects must be transferred from the Federal 
Highway Administration to the Federal Transit Administration.  At the 3/8/2006 TAC 
meeting, the TAC approved the transfer of funds for the Carrboro shared ride feeder service.  
The TAC still needs to approve the transfer of funds for the DATA and Chapel Hill Transit 
bus purchases.  A letter requesting the transfer is Attachment 8. 
 
This item was discussed at the 3/22/06 TCC meeting and was referred to the 4/3/06 TCC 
meeting in order to consider additional information from PTD. 
 

TCC Action:  Recommend that the TAC approve the transfer of funds. 
 

9. JARC/New Freedom Funding Programs 
(Attachment 9) 
Felix Nwoko, LPA Staff 
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FTA held a conference call regarding Elderly Person with Disabilities (5310), Job Access 
Reverse Commute (5316), and New Freedom (5317) funding programs.  The presentation 
used in the call is Attachment 9.  The TCC needs to discuss the new program requirements 
and may refer this item to the transit subcommittee. 
 

TCC Action:  Review program requirements, take action as appropriate. 
    

 
      Adjourn 

 
Next meeting:  April 26, 2006 

 



No. Model tasks Comments Time Period DCHC CAMPO NCDOT TTA Total

Regional Model Support, Recurring

1
Model Service Bureau
(Total Direct Costs) annual/on-going $100,000 $100,000 $100,000 $100,000 $400,000

2
Model Service Bureau 0.5 FTE
(50% in-kind staff contribution)

cost varies by 
agency annual/on-going $40,000 $40,000 $40,000 $40,000 $160,000

Total Regional Model Support $140,000 $140,000 $140,000 $140,000 $560,000

DCHC MPO Additional Recurring Costs

3 DCHC Additional Staff Costs annual/on-going $140,000 ? $100,000 ? Unknown Unknown Unknown

Total Recurring Model Support Costs annual/on-going $280,000 $240,000 Unknown Unknown Unknown

Regional Model Updates & Enhancements
4 TRM model update and enhancement funded Cost Over 4 Years $75,000 $75,000 $75,000 $75,000 $300,000
5 Household survey funded one-time cost $175,000 $225,000 $150,000 $150,000 $700,000
6 Onboard transit survey unfunded one-time cost $85,500 $58,500 $19,500 $163,500
7 Transit ridership counts funded one-time cost $60,000 $60,000 $9,000 $129,000
8 Traffic counts funded one-time cost $67,500 $67,500
9 External Station unfunded one-time cost $30,000 $70,000 $70,000 $30,000 $200,000

10 Commercial vehicle unfunded one-time cost $43,000 $43,000 $43,000 $43,000 $172,000
11 Special Generator unfunded one-time cost $25,000 $25,000 $25,000 $25,000 $100,000
12 Travel Time Speed survey* partially funded one-time cost $150,000 ? $90,000 ? $240,000

Total Regional Model Updates $643,500 $646,500 $430,500 $351,500 $2,072,000

DCHC MPO Model Enhancements
13 Land use Model one-time cost $250,000 $250,000
14 Non-motorized trip modeling one-time cost $250,000 $250,000

15
Others: Sub-area. Select-link, LRTP and Mobile 
6 Interface one-time cost $75,000 $75,000

Total DCHC Model Enhancements $575,000 $0 $0 $0 $575,000

Total Modeling Costs Cost Over 4 Years $2,338,500 $1,606,500 $570,500 $491,500 $3,207,000

LRTP Investments $6,130,000,000 $12,000,000,000 #N/A #N/A #N/A
Percentage for all modeling Cost Over 4 Years 0.0381% 0.0134% #N/A #N/A #N/A
Percentage for regional modeling only
(apart from DCHC Model Enhancements) Cost Over 4 Years 0.0288% 0.0066% #N/A #N/A #N/A

* highway/transit: depends on sample size

Triangle Regional Model (TRM) & Other Model Related Investments

TCC 04/03/06  Attachment 4
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Travel Demand Modeling:Travel Demand Modeling:
What, Why and HowWhat, Why and How

Presentation to DCHC MPOPresentation to DCHC MPO
Transportation Advisory CommitteeTransportation Advisory Committee

April 12, 2006April 12, 2006

3/8/20063/8/2006 22

OverviewOverview

Overview of Travel Demand ModelsOverview of Travel Demand Models
General elementsGeneral elements
Practical ChallengesPractical Challenges

Science of Travel ModelsScience of Travel Models
HistoryHistory
How a Travel Demand Model WorksHow a Travel Demand Model Works

How the Triangle Regional Model Fits InHow the Triangle Regional Model Fits In
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What Is A Travel Model For?What Is A Travel Model For?

Visualizing future regional travel patternsVisualizing future regional travel patterns
Estimating characteristics of future travelEstimating characteristics of future travel
Evaluating Alternatives:Evaluating Alternatives:

Transportation ProjectsTransportation Projects
Transportation PoliciesTransportation Policies

Supporting other modelsSupporting other models
Air QualityAir Quality
Future Land UseFuture Land Use

3/8/20063/8/2006 44

What Does A Travel Model Do?What Does A Travel Model Do?
DescribesDescribes

Regional travelRegional travel
On a typical working dayOn a typical working day

Visualizes assumptions quantitativelyVisualizes assumptions quantitatively
Presented as maps and summary statisticsPresented as maps and summary statistics

Depends on assumptions aboutDepends on assumptions about
Land useLand use
Travel behaviorTravel behavior
Future regional growthFuture regional growth
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What Does A Travel Model Need?What Does A Travel Model Need?

DataData
What goes into the model?What goes into the model?

ScienceScience
What does the model do with its inputs?What does the model do with its inputs?

Public PurposePublic Purpose
What do we expect from the output?What do we expect from the output?

Model wonModel won’’t t ““workwork”” without all threewithout all three
3/8/20063/8/2006 66

Elements of Good DataElements of Good Data
Model Data are statistics aboutModel Data are statistics about

Current conditionsCurrent conditions
How people respond to conditionsHow people respond to conditions
Future conditionsFuture conditions

Should be data about the right thingsShould be data about the right things
Good science tells us what those areGood science tells us what those are

Should be at the right level of detailShould be at the right level of detail
Too much data can be as bad as too littleToo much data can be as bad as too little
Must be able to summarize effectivelyMust be able to summarize effectively
In general, itIn general, it’’s still better to know more!s still better to know more!
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Elements of Good ScienceElements of Good Science

The The ““ScienceScience”” of the model:of the model:
Knowledge of influences on travel behaviorKnowledge of influences on travel behavior
Technology to apply knowledge to input dataTechnology to apply knowledge to input data
Technology to develop useful outputsTechnology to develop useful outputs

The best science is still incompleteThe best science is still incomplete
All scientific forecasts rely on assumptionsAll scientific forecasts rely on assumptions

Which influences stay the same over time? Which influences stay the same over time? 
Which change?  How do they change?Which change?  How do they change?
The future is not always like the past!The future is not always like the past!
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Elements of Public PurposeElements of Public Purpose
The Context in which a travel model is appliedThe Context in which a travel model is applied

Can be set by others (EPA, FTA)Can be set by others (EPA, FTA)
Can be set regionally (TRM Stakeholders)Can be set regionally (TRM Stakeholders)
Can be set locally (DCHC MPO)Can be set locally (DCHC MPO)

Public Purpose DeterminesPublic Purpose Determines
Applicable scienceApplicable science
Useful or Useful or ““correctcorrect”” assumptionsassumptions
Required dataRequired data
What we can affordWhat we can afford

Like data and science: thereLike data and science: there’’s always a tradeoffs always a tradeoff
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Data Precision and UncertaintyData Precision and Uncertainty
All the data we collect is uncertainAll the data we collect is uncertain

Difficulties measuring itDifficulties measuring it
PhysicalPhysical
““SocialSocial””

Difficulties managing itDifficulties managing it
The datasets are numerous and very largeThe datasets are numerous and very large

Intrinsic variabilityIntrinsic variability
Manage uncertainty:Manage uncertainty:

Know amount and source of variabilityKnow amount and source of variability
Summarize at suitable level of detailSummarize at suitable level of detail
Level of detail must be consistent with data variabilityLevel of detail must be consistent with data variability
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Variation and Expectation 1Variation and Expectation 1

Base year model attempts to reproduce Base year model attempts to reproduce 
observed realityobserved reality

Our Our ““expectationexpectation””

Future year forecasts anticipate some changeFuture year forecasts anticipate some change
A A ““variationvariation””

Statistical problem of Statistical problem of ““overover--fittingfitting””
Matches base year results perfectlyMatches base year results perfectly
Does not account for variability in base yearDoes not account for variability in base year
Poor ability to predict variability in future yearsPoor ability to predict variability in future years
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Variation and Expectation 2Variation and Expectation 2

Model Forecasts:Model Forecasts:
Better: calibrated within acceptable rangeBetter: calibrated within acceptable range
Worse: calibrated Worse: calibrated ““on the noseon the nose””

““Acceptable RangeAcceptable Range”” is determined byis determined by
Policy NeedsPolicy Needs

Level of Detail requiredLevel of Detail required
Data QualityData Quality

Level of variabilityLevel of variability
Knowledge of variabilityKnowledge of variability
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The Science of Travel ModelingThe Science of Travel Modeling

HistoryHistory
How Travel Models WorkHow Travel Models Work
State of the Triangle Regional ModelState of the Triangle Regional Model
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History of Travel Demand Models 1History of Travel Demand Models 1

Early regional modelsEarly regional models
Began in 1950Began in 1950’’s Chicagos Chicago

EmphasizedEmphasized
Autos and public transitAutos and public transit
Trip to WorkTrip to Work

LimitationsLimitations
Data and computing resourcesData and computing resources
Low level of detail (very big picture)Low level of detail (very big picture)
““Four StepFour Step”” modelmodel

Policy Context:Policy Context:
Large urban roadway investmentsLarge urban roadway investments

3/8/20063/8/2006 1414

History of Travel Demand Models 2History of Travel Demand Models 2

Evolution toward disaggregate modelsEvolution toward disaggregate models
(1960(1960’’s s –– 19801980’’s)s)

Aggregate summaries of individual choicesAggregate summaries of individual choices
BenefitsBenefits

Unlimited theoretical level of detailUnlimited theoretical level of detail
Handles complex interrelated choicesHandles complex interrelated choices
Better analysis of household travel survey informationBetter analysis of household travel survey information

LimitationsLimitations
Amount of data available vs. necessaryAmount of data available vs. necessary
Summarization may produce errors due to Summarization may produce errors due to 
inconsistent levels of detail in input datainconsistent levels of detail in input data
Still a Still a ““Four StepFour Step”” Process in practiceProcess in practice
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History of Travel Demand Models 3History of Travel Demand Models 3

Enrichment of Policy ContextEnrichment of Policy Context
19701970’’s s –– PresentPresent
More than More than ““trip to worktrip to work””
Recognize interdependence of travel choicesRecognize interdependence of travel choices
More policy options to assess (e.g. HOV)More policy options to assess (e.g. HOV)

New model structures respondNew model structures respond
Evolution of Evolution of ““Four StepFour Step”” modelsmodels
MicroMicro--simulation modelssimulation models
TourTour--based Modelsbased Models
ActivityActivity--based Modelsbased Models
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How Travel Models WorkHow Travel Models Work

Four Step ModelsFour Step Models
Enhancements to Four Step ModelsEnhancements to Four Step Models
The Four Steps:The Four Steps:

Trip Generation Trip Generation –– How many trips?How many trips?
Trip Distribution Trip Distribution –– Going where?Going where?
Mode Choice Mode Choice –– Using what travel mode?Using what travel mode?
Trip Assignment Trip Assignment –– On what specific route?On what specific route?
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Model BasicsModel Basics

Elements of the transportation systemElements of the transportation system
Network (at some level of detail)Network (at some level of detail)

Road/Highway networkRoad/Highway network
Transit networkTransit network

Traffic Analysis ZonesTraffic Analysis Zones
Origins and DestinationsOrigins and Destinations
Size depends on model level of detailSize depends on model level of detail

Individual Building Individual Building ↔↔ Census Tract or CountyCensus Tract or County
Simplify demographic variabilitySimplify demographic variability
Support effective data summariesSupport effective data summaries
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Trip GenerationTrip Generation

Number of trips vary withNumber of trips vary with
DemographicsDemographics

Number of workers, Household Income, Household size, Number of workers, Household Income, Household size, 
Student populationsStudent populations

Trip PurposeTrip Purpose
Home to Work, Home to Shopping, Home to Other places Home to Work, Home to Shopping, Home to Other places 
(doctor, friends), Not from Home (errands from work)(doctor, friends), Not from Home (errands from work)

Traditionally use trip rate formulasTraditionally use trip rate formulas
More recently use trip choice modelsMore recently use trip choice models

Probability of choosing 1, 2, 3, Probability of choosing 1, 2, 3, …… tripstrips
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Trip DistributionTrip Distribution
Match up Origins and DestinationsMatch up Origins and Destinations

Based on regional trip patternsBased on regional trip patterns
Distribution of trip lengths by trip purposeDistribution of trip lengths by trip purpose

Traditionally done using Traditionally done using ““Gravity ModelGravity Model””
Bigger and closer places draw more tripsBigger and closer places draw more trips
Not effective if region has a weak Not effective if region has a weak ““center of gravitycenter of gravity””

More recently: destination choice modelsMore recently: destination choice models
Compute likelihood of trips between zonesCompute likelihood of trips between zones
Can consider more predictive variablesCan consider more predictive variables
Better handle diffuse regional land useBetter handle diffuse regional land use
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Mode ChoiceMode Choice
Common model strategiesCommon model strategies

Discrete choice model computes likelihood of using modeDiscrete choice model computes likelihood of using mode
Percentage split by trip purpose and origin/destination zonePercentage split by trip purpose and origin/destination zone

Discrete choice looks at many characteristics of tripDiscrete choice looks at many characteristics of trip
Possibility/difficulty of traveling by different modes (accessibPossibility/difficulty of traveling by different modes (accessibility)ility)
Demographics of travelersDemographics of travelers
Trip PurposeTrip Purpose
Characteristics of origin and destination zonesCharacteristics of origin and destination zones

May supplement with other modeling strategiesMay supplement with other modeling strategies
Auto/Transit choice happens at different scale than Auto/WalkingAuto/Transit choice happens at different scale than Auto/Walking
Use discrete choice for Auto/Transit from zone demographicsUse discrete choice for Auto/Transit from zone demographics
Use percentage for Auto/Walk from detailed land use informationUse percentage for Auto/Walk from detailed land use information
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Trip AssignmentTrip Assignment
Determine when trips occurDetermine when trips occur

Morning/Evening Peak/OffMorning/Evening Peak/Off--PeakPeak
Use observed proportionsUse observed proportions

Assignment procedure picks Assignment procedure picks ““bestbest”” routeroute
Shortest travel time, given levels of congestionShortest travel time, given levels of congestion
Computed through iterationsComputed through iterations
Volume/Delay function quantifies incentive to choose Volume/Delay function quantifies incentive to choose 
alternative routesalternative routes

Recent innovations:Recent innovations:
Increasing temporal level of detail (hour by hour)Increasing temporal level of detail (hour by hour)
PeakPeak--spreading: choose different departure time to spreading: choose different departure time to 
avoid congestionavoid congestion
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Limits of FourLimits of Four--Step ModelsStep Models
The four steps are not independentThe four steps are not independent
Households make joint travel decisionsHouseholds make joint travel decisions

Most HighMost High--Occupancy vehicles are occupied by family members Occupancy vehicles are occupied by family members 
traveling togethertraveling together

Road Congestion changes more than the route chosenRoad Congestion changes more than the route chosen
Might encourage transit usage or other modesMight encourage transit usage or other modes
Might change my destinationMight change my destination
Might alter when (or even IF) I choose to travelMight alter when (or even IF) I choose to travel

Trip characteristics are not unrelatedTrip characteristics are not unrelated
Taking the car to work changes the probability of taking the busTaking the car to work changes the probability of taking the bus
home from workhome from work
Dropping children at school alters the trip to workDropping children at school alters the trip to work
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Solutions to 4Solutions to 4--Step LimitationsStep Limitations
Create Create ““feedbackfeedback”” between model stepsbetween model steps

Road congestion feeds back toRoad congestion feeds back to
Choice of destinationChoice of destination
Choice of modeChoice of mode

Combine choice stepsCombine choice steps
Destination choice and Mode choice may be made at Destination choice and Mode choice may be made at 
the same timethe same time

Further subdivide trip purposesFurther subdivide trip purposes
University Student Home to UniversityUniversity Student Home to University
HomeHome--BasedBased--TripTrip--ToTo--WorkWork--ViaVia--ElementaryElementary--SchoolSchool

Implement a Implement a ““Bleeding EdgeBleeding Edge”” solutionsolution
3/8/20063/8/2006 2424

The Bleeding Edge 1 (Optional)The Bleeding Edge 1 (Optional)
TourTour--Based ModelsBased Models

Model related trips (Model related trips (““tourstours””) as a unit) as a unit
Different patterns possible based on household demographicsDifferent patterns possible based on household demographics
Often simulate individual households and then add up resultsOften simulate individual households and then add up results

Full Full MicrosimulationMicrosimulation Models (e.g. Models (e.g. TranSIMSTranSIMS))
Model individuals and households in full detailModel individuals and households in full detail
Could go right down to available turn lanes and parking spacesCould go right down to available turn lanes and parking spaces

ActivityActivity--Based ModelsBased Models
Model daily patterns of activity (including inModel daily patterns of activity (including in--home activities)home activities)
Differs from tourDiffers from tour--based:based:

ActivityActivity--based constructs tours from its activity elementsbased constructs tours from its activity elements
TourTour--based selects type of tour from statistically prebased selects type of tour from statistically pre--determined setdetermined set
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The Bleeding Edge 2 (Optional)The Bleeding Edge 2 (Optional)
Limits of the Bleeding EdgeLimits of the Bleeding Edge

Few examples of advanced models in practiceFew examples of advanced models in practice
More are coming on lineMore are coming on line

Require a large investment in detailed dataRequire a large investment in detailed data
Few comparisons of whether the cost is matched by Few comparisons of whether the cost is matched by 
perceptibly better forecastsperceptibly better forecasts

The TRM relative to the Bleeding EdgeThe TRM relative to the Bleeding Edge
No current plans in the region to adopt any of these No current plans in the region to adopt any of these 
approachesapproaches
2006 Travel Survey is gathering enough information 2006 Travel Survey is gathering enough information 
to set up tourto set up tour--based modeling in the futurebased modeling in the future
TRM will remain an TRM will remain an ““enhanced 4enhanced 4--stepstep”” modelmodel
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Triangle Regional Model History 1Triangle Regional Model History 1
Original model in 1997Original model in 1997

Based on 1995 travel survey and updated 1990 Census demographicsBased on 1995 travel survey and updated 1990 Census demographics
44--step model with feedbackstep model with feedback
TranplanTranplan Software:Software:

CumbersomeCumbersome
Did not permit nuanced model networksDid not permit nuanced model networks
Transit modeling was hard to maintainTransit modeling was hard to maintain

Updated in 2000 (2025 LRTP)Updated in 2000 (2025 LRTP)
Added structures to deal with HOV lanesAdded structures to deal with HOV lanes
New highway and transit networksNew highway and transit networks

Updated in 2004 (2030 LRTP and AQ Conformity)Updated in 2004 (2030 LRTP and AQ Conformity)
Used 1995 Survey for travel behavior patternsUsed 1995 Survey for travel behavior patterns
Incorporated Census 2000 demographicsIncorporated Census 2000 demographics
Validated against 2001/2002 traffic countsValidated against 2001/2002 traffic counts
New highway and transit networksNew highway and transit networks
New land use planning assumptionsNew land use planning assumptions
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Triangle Regional Model History 2Triangle Regional Model History 2

Major model update plan developed in 2001:Major model update plan developed in 2001:
Recommended Service Bureau structure Recommended Service Bureau structure 

Stabilize staff commitmentStabilize staff commitment
Ensure that core development is useful to all stakeholdersEnsure that core development is useful to all stakeholders
Get model development away from the Get model development away from the ““crisis of the momentcrisis of the moment””

Identified improved model structuresIdentified improved model structures
Fully enhanced 4Fully enhanced 4--step modelstep model
New data requirementsNew data requirements

Anticipated delivery in 2005Anticipated delivery in 2005
However:However:

Funding at a lower level than the plan proposedFunding at a lower level than the plan proposed
Slow to conclude agreements for Service Bureau and hire staffSlow to conclude agreements for Service Bureau and hire staff
Unanticipated challenges to existing model (TTA New Starts)Unanticipated challenges to existing model (TTA New Starts)
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Triangle Regional Model History 3Triangle Regional Model History 3

TTA New Starts Application (2004)TTA New Starts Application (2004)
FTA found problems with the modelFTA found problems with the model

TTA contracted to improve model (2005)TTA contracted to improve model (2005)
TranplanTranplan software with Fortran extensionssoftware with Fortran extensions
Using same 1995+2002 data (like 2030 LRTP)Using same 1995+2002 data (like 2030 LRTP)
Considerably enhanced 4Considerably enhanced 4--step modelstep model

Includes some of the major update enhancements (not all)Includes some of the major update enhancements (not all)
Could not fully implement due to data shortcomingsCould not fully implement due to data shortcomings

Used only to prepare New Starts applicationUsed only to prepare New Starts application
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Triangle Regional Model TodayTriangle Regional Model Today
New Starts Model incorporated in TRMNew Starts Model incorporated in TRM

Initial version due July 2006Initial version due July 2006
TransCAD Platform with Fortran ExtensionsTransCAD Platform with Fortran Extensions
Updated Traffic Zones and NetworksUpdated Traffic Zones and Networks
Calibrated with 1995+2002 dataCalibrated with 1995+2002 data

Updated and extended calibration targets (e.g. transit)Updated and extended calibration targets (e.g. transit)
Fully checked against observed 2005 data (Fall 2006)Fully checked against observed 2005 data (Fall 2006)
Will be used for 2035 LRTP and AQ ConformityWill be used for 2035 LRTP and AQ Conformity

Will be extended by DCHC MPOWill be extended by DCHC MPO
Small area analysis (e.g. Horace Williams Tract)Small area analysis (e.g. Horace Williams Tract)
Greater sensitivity of nonGreater sensitivity of non--motorized component to motorized component to 
detailed land use characteristicsdetailed land use characteristics
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Triangle Regional Model TomorrowTriangle Regional Model Tomorrow

Major Model Update (2009Major Model Update (2009--2010)2010)
Will be calibrated from new survey dataWill be calibrated from new survey data

Household Survey (Spring 2006)Household Survey (Spring 2006)
Transit OnTransit On--Board Survey (Fall 2006)Board Survey (Fall 2006)
External Station Survey (possibly Fall 2006)External Station Survey (possibly Fall 2006)
Speed Study (2006)Speed Study (2006)

Will incorporate significant improvementsWill incorporate significant improvements
Improved Peak Hour ModelImproved Peak Hour Model
Improved Bus Speed ModelImproved Bus Speed Model
Full Destination ChoiceFull Destination Choice

Work has started, but will only become a priority Work has started, but will only become a priority 
when the 2035 LRTP Model (Fall 2006) is readywhen the 2035 LRTP Model (Fall 2006) is ready
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The TRM and DCHC MPO 1The TRM and DCHC MPO 1

The TRM reflects the The TRM reflects the ““Greatest Common Greatest Common 
DenominatorDenominator”” of its Stakeholders needsof its Stakeholders needs
DCHC MPO has been committed to DCHC MPO has been committed to 
enhancing the model to serve policy goals enhancing the model to serve policy goals 
unique to this bodyunique to this body
Various initiatives (detailed separately) Various initiatives (detailed separately) 
have been undertaken to ensure that the have been undertaken to ensure that the 
MPOMPO’’ss needs are metneeds are met
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The TRM and DCHC MPO 2The TRM and DCHC MPO 2
Small area analysisSmall area analysis

More detailed zone and network structuresMore detailed zone and network structures
Analysis of development hot spotsAnalysis of development hot spots

NonNon--Motorized model componentMotorized model component
Sensitive to small scale variations in land use and demographicsSensitive to small scale variations in land use and demographics

Land Use ForecastingLand Use Forecasting
Model feedback from transportation to land use developmentModel feedback from transportation to land use development
Dynamic land use and demographic forecastsDynamic land use and demographic forecasts

Data AutomationData Automation
Comprehensive regional database of transportation and land use Comprehensive regional database of transportation and land use 
datadata
Institutionalize regular data updatesInstitutionalize regular data updates

So the model can rely on the best contemporary dataSo the model can rely on the best contemporary data
Minimize cost in dollars and staff time of those updatesMinimize cost in dollars and staff time of those updates
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North Carolina Department of Environment and Natural Resources 

Division of Air Quality 
Michael F. Easley, Governor William G. Ross, Jr., Secretary 
  B. Keith Overcash, P.E., Director 

 

Planning Section 
1641 Mail Service Center, Raleigh, North Carolina  27699-1641 
2728 Capital Blvd., Raleigh, North Carolina  27604 
Phone:  919-715-7670 / FAX 919-715-7476 / Internet:  www.ncair.org 
 
An Equal Opportunity/Affirmative Action Employer – 50% Recycled/10% Post Consumer Paper 
 

March 29, 2006 
 
Subject: Development of Motor Vehicle Emission Budgets 
 
Dear Triangle Transportation Partner: 
 
The North Carolina Division of Air Quality (NCDAQ) sent out a letter September 16, 2005 
requesting comments on how the motor vehicle emission budgets (MVEBs) should be established 
in the 8-hour ozone attainment demonstration.  Several of the Triangle partners responded to that 
letter, with some partners requesting the NCDAQ establish county level MVEBs and others 
requesting multi-county MVEBs. 
 
At a recent Statewide Interagency Consultation Meeting (SICM), the NCDAQ announced that the 
Triangle area was attaining the 8-hour ozone standard based on the 2003-2005 data.  Immediately 
following the SICM meeting, an interagency consultation meeting was held with the Triangle 
transportation partners to discuss the schedule and data needs for the redesignation demonstration 
and maintenance plan. 
 
During the Triangle interagency consultation meeting, one of the issues discussed was the setting 
of MVEBs.  The original request for comments on how the MVEBs would be established was for 
an attainment demonstration.  In an attainment demonstration, the MVEBs are set for only one 
year, the year the area is required to meet the 8-hour ozone standard.  The required attainment year 
for the Triangle area is 2008.  The MVEBs set in attainment demonstration would be in place until 
the area attained the standard and a redesignation demonstration and maintenance plan was 
approved by the U. S. Environmental Protection Agency, in which new MVEBs would be 
established. 
 
In a maintenance plan, MVEBs can be set for a number of years with the latest year having to be at 
least ten years from when the plan is expected to be approved.  For the Triangle area, this required 
MVEB year is 2017.  Additionally, a portion of the safety margin can be added to the MVEBs in a 
maintenance plan to address uncertainty in the data that is used to calculate the highway mobile 
source emissions.   
 
Due to these differences in how MVEBs are set in an attainment demonstration versus a 
maintenance plan, the NCDAQ is providing the Triangle transportation partners an opportunity to 
revisit the issue.  Since the NCDAQ has not yet made any decisions on the responses to the 
September 16, 2005 letter, the agency has decided to hold off on reviewing these responses and 
wait until the area has an opportunity to re-address the issue if they desire.   
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Triangle Transportation Partners 
March 29, 2006 
Page 2 
 
 
The NCDAQ requests that any additional correspondence regarding this issue be submitted no 
later than May 31, 2006.  The process for recommending approaches other than county level 
MVEBs is outlined in the September 16, 2005 letter.  Partners that responded to the original letter 
and are comfortable with their current position may respond as such and no further action will be 
required.  The NCDAQ will take into consideration the recommended approaches from the 
transportation partners when developing the MVEBs. 
 
The NCDAQ is committed to working with all of our partners during this process to determine the 
best course of action in achieving and maintaining air quality goals.  If you should have any 
questions, please contact Mike Abraczinskas of my staff at (919) 715-3743 or 
michael.abraczinskas@ncmail.net or myself at (919) 733-1488 or laura.boothe@ncmail.net. 
 
Sincerely, 
 
 
Laura A. Boothe 
Attainment Planning Branch Chief 
 
cc: Keith Overcash, NCDAQ 
 Sheila Holman, NCDAQ 
 Mike Abraczinskas, NCDAQ 
 Lynorae Benjamin, USEPA 
 Amanette Wood, USEPA 
 Eddie Dancausse, FWHA 
 Loretta Barren, FHWA 
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Triangle Ozone Redesignation Interagency Consultation Meeting Minutes 
3/23/06 
 
Attendees:   
Laura Boothe (NCDAQ), Mike Abraczinskas (NCDAQ), Heather Hildebrandt 
(NCDAQ), Melanie Taylor (NCDAQ), Patrick Butler (NCDAQ), Pat Bello (NCDAQ), 
Charles Davis (NCDAQ), Eddie Dancausse (FHWA), Behshad Norowzi (NCDOT), 
Derry Schmidt (NCDOT), Felix Nwoko (DCHC), Pat Strong (TJCOG), John Hodges-
Copple (TJCOG), Kenneth Withrow (CAMPO), Lynorae Benjamin (USEPA), Amanetta 
Wood (USEPA), Jane Spann (USEPA), Nacosta Ward (USEPA) 
 
Summary: 
NCDAQ has completed final Quality Assurance on the 2005 ambient ozone data for the 
Triangle.  The draft final numbers show the Triangle in attainment of the 8-hr ozone 
standard.  The data will become “official” when USEPA approves it.  NCDAQ hopes to 
get this approval from USEPA in mid-to-late April. 
 
NCDAQ will begin work on a redesignation/maintenance SIP for the Triangle.  NCDAQ 
hopes to have a draft document completed in early May and go to public hearing in early 
June.  USEPA then has up to 18 months to approve. 
 
NCDAQ will generate emission estimates for the following years in the 
redesignation/maintenance SIP:  2005, 2008, 2011, 2014, 2017.  2005 is required because 
that’s the year the Triangle attained… We must analyze every 3 years out at least 10 
years from when redesignation is expected to occur.   
 
NCDAQ requested VMT and speeds for each of the analysis years listed above.  Triangle 
transportation partners indicated they’re “in between models” and a new model will be 
delivered in June/July and will not be fully validated until November 2006.  Concern was 
expressed in setting Motor Vehicle Emission Budgets (MVEBs) with the existing model, 
then doing transportation conformity in the future with data from the new model (which 
‘could’ be significantly different).  NCDAQ noted they are willing to negotiate safety 
margins and would be willing to evaluate the differences when the new model is 
completed (Nov 2006?) to see if a SIP revision is warranted using new VMT and speeds 
from the new model. 
 
A compromise was reached to use the existing model to generate VMT and speeds by 
April 26, 2006 for the years needed.  The Triangle Transportation partners will initiate a 
parallel effort to see if any adjustments need to be made to the model output (VMT 
and/or speeds).   This adjustment would help address any changes in the socio-economic 
data in high growth areas.  This adjustment could be included in the initial submittal (by 
April 26th) or later during the public comment period.  If the adjustments are provided 
during the public comment period, and the resulting VMT and speeds are deemed 
“significantly different”, then NCDAQ would have to revise the emissions and MVEBs 
and put the document back out for comment for 30 days.   If the transportation partners 
make any adjustments to the VMT and speeds, USEPA requested that 
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documentation/justification be provided.  NCDOT will make every effort to provide the 
VMT and speeds for the rural areas by April 26th.  VMT and speeds (AM, PM and Off 
Peak) will be provided to NCDAQ in a format identical to what was used in the last 
transportation conformity exercise (per facility type).   
 
The Triangle Transportation partners requested a detailed schedule be provided in time 
for the Capital Area Metropolitan Planning Organization (CAMPO) TCC meeting on 
April 6th.   NCDAQ will provide by March 29th. 
 
Agreement was reached on the following MOBILE6.2 modeling parameters: 

• Speeds AM, PM and off-peak will be provided for modeled areas…Daily speeds 
for the rural areas 

• Evaluation month = 7 
• Temperatures – 24hr avg profile from July 2005 from RDU 
• Relative Humidity – 24 hr avg profile from July 2005 from RDU (NCDOT 

preferred using defaults, but agreement was reached to proceed with the local 
data) 

• VMT mix (or vehicle mix) – based on 99-01 data from NCDOT and using 
methods outlined in Aug 2004 USEPA guidance.  If newer data is available by 
April 26, 2006, NCDOT will provide. 

• Vehicle age distribution – Based on 2004 data provided by NCDOT/DMV.  If 
newer data is available by April 26, 2006, NCDOT will provide.  Triangle 
specific age distribution is used for Wake, Durham, Orange and Granville.  
Statewide age distribution is used for Chatham, Johnston, Franklin, and Person. 

• I/M:  Idle program for 2005 analysis year for Durham, Orange and Wake.      
OBD II program for 2005, 2008, 2011, 2014 and 2017 for all counties except 
Person. 

• RVP:  7.8 psi for Durham, Wake and Granville.  9.0 psi for all other counties. 
• I/M fractions:  based on surrogate – 2001 accident data.  If newer data is available 

by April 26, 2006, NCDOT will provide. 
 

I/M Fractions 
 2005 2008, 2011, 2014, 2017 
Wake 0.93 0.95 
Johnston 0.83 0.88 
Franklin 0.84 0.88 
Granville 0.78 0.79 
Durham 0.90 0.91 
Orange 0.87 0.89 
Chatham 0.95 0.96 
Person No I/M program No I/M program 

 
 
MVEB (Years):  2017 is required as a MVEB year.  The group chose an interim year 
MVEB for 2008.  This choice is pending NCDOT and FHWA agreement. 
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MVEB (Geographic extent):  John Hodges-Copple requested a letter be sent to the 
Triangle TACs explaining the current situation… He noted that the elected officials were 
told they would get another chance to revisit this subject when the area attained the ozone 
standard.  The next DCHC TAC meeting is May 10.  Questions were asked to better 
understand how the responses would be different than what was received by NCDAQ 
about 1 month ago.  It was noted the MVEBs set in a redesignation/maintenance SIP are 
longer lasting (10 years max) than the attainment demonstration SIP MVEBs (couple of 
years, max).  However, Felix Nwoko noted that DCHC TCC members generally viewed 
the “options” on the merits of the approaches, not the timing.  NCDAQ will consider the 
possibility of sending another letter as John suggested and assess the timing of such 
actions.   
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Triangle Redesignation Schedule 
 
 
Week of March 27, 2006 Send letter to the Triangle transportation partners about MVEB 
 
May 5, 2006 Receive data from transportation partners 
 
May 31, 2006 Deadline for MPO’s to make comments on MVEB 
 
June 30, 2006 Pre-hearing draft completed and made available to public, 

comment period begins. 
 
Week of July 31, 2006 Public hearing.  
 
August 4, 2006 Public comment period ends. 
 
August 31, 2006 Submit Redesignation Demonstration and Maintenance Plan to 

EPA. 
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DCHC 
DURHAM . CHAPEL HILL . CARRBORO  METROPOLITAN PLANNING ORGANIZATION

 

Member Governments 
Town of Carrboro 

Town of Chapel Hill 
County of Chatham 

City of Durham 
County of Durham 

Town of Hillsborough 
NC Department of 

Transportation 
County of Orange 

 

 
 

April 12, 2006 
 
 
Ms. Miriam Perry, Director 
Public Transportation Division 
N.C. Department of Transportation 
1550 Mail Service Center  
Raleigh, NC 27699-1550 
 
Dear Ms. Perry: 
 
The Durham-Chapel Hill-Carrboro MPO requests the transfer of CMAQ funds 
for FFY 2006 from the Federal Highway Administration to the Federal Transit 
Administration for the CMAQ projects listed below.  The funding is as follows: 
 
C-4927 Durham, purchase five hybrid electric 40’ 

buses to operate two new DATA routes 
 

     FFY 06 $587,337 
 

C-4930 Chapel Hill, purchase three hybrid electric 
transit buses to provide service to a new 
park and ride facility 

     FFY 06 $469,869 

 
This request was approved by the Durham-Chapel Hill-Carrboro Transportation 
Advisory Committee at its meeting on April 12, 2006 (see attached minutes). 
 
Your assistance with this project is greatly appreciated. 
 
Sincerely, 
 
 
 
Mayor William V. “Bill” Bell  
Chair, DCHC Metropolitan Planning Organization 
 
cc: Ms. Tamra Shaw, NCDOT - Public Transportation Division 
 Ms. Carmen Cole, Town of Chapel Hill 
 Mr. Dale McKeel, Town of Carrboro 
 Mr. Mark Ahrendsen, City of Durham 
 Mr. Felix Nwoko, DCHC MPO 
 

   

City of Durham . Transportation Department . 101 City Hall Plaza . Durham, North Carolina  27701.  (919) 560-4366 . Facsimile (919) 560-4561 
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SAFETEA-LU 
Elderly & Persons with Disabilities (5310) 

Job Access Reverse Commute (5316)

New Freedom (5317)

SAFETEA-LU 
OVERVIEW

• Program Intent: 5310, JARC, New Freedom

• Requirements for Using FY 06 Funds 

• Cross Cutting Issues

• New Freedom and JARC Implementation

SAFETEA-LU
Elderly and Persons with 

Disabilities

• Targets Older Adults and People with Disabilities
• State Administered for all size areas
• Funding (primarily) to support vehicle acquisition 

for  non-profit organizations
• Capital only Program 

Funding from FY05-FY09=$584M

SAFETEA-LU
Job Access Reverse Commute

(JARC)

• Targeted for individuals with Lower incomes
• Access to Employment / 

Related Activities
• Reverse Commute Services
• Change from National Discretionary to Formula

Funding from FY05-FY09=$727M

SAFETEA-LU
New Freedom

• New Formula Program
• Enhances Transportation for People with 

Disabilities
• “New” Public Transportation services 
• Alternatives to Public Transportation 

“beyond the ADA”

Funding from FY06-FY09=$339M

SAFETEA-LU
Cross Cutting Issues

5310-JARC-New Freedom
• Designated Recipient 

• The Coordinated Public Transit-Human Services 
Transportation Plan

• Competitive Selection Process

• Strategies for Evaluation and Oversight

• Management and Administration 
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SAFETEA-LU
FY 06 Implementation

• Competitive Selection Process
– REQUIRED in FY 06

• Coordinated Planning Process
– JARC: Plan required in FY 06 
– 5310 and New Freedom: Consultation in FY 06

• Designated Recipient
– JARC and New Freedom: State and Local 

Designation Required
– 5310: Only needed if A NEW AGENCY is identified

SAFETEA-LU
FY 06 Implementation

• Can apply for 10% Admin funds up front
• Project and Subrecipient Eligibility per 

SAFETEA-LU
• Certs and Assurances 
• FTA will Hold 06 grants Harmless when 

final guidance are issued

SAFETEA-LU
Cross Cutting Issues
Designated Recipient

• Designated by Governor in Coordination 
with Local Officials

• There can be ONE recipient for JARC, NFI 
and 5310- encouraged but not required

• Designated Recipient will be responsible 
for implementing a competitive selection 
process.

SAFETEA-LU
Cross Cutting Issues

The Coordinated Public Transit-Human 
Services Transportation Plan

The Process of Building a Plan

*Leadership 
*Collaborative Development

*Public Involvement 
*Assessment of Needs and Resources 

*Developing an Action Plan

SAFETEA-LU
Cross Cutting Issues

The Coordinated Public Transit-Human 
Services Transportation Plan

The Plan 

Objectives OutcomesPotential
Resources

Activities

SAFETEA-LU
Cross Cutting Issues

The Coordinated Public Transit-Human 
Services Transportation Plan

Elements of a Plan
Customer Focused 

Strategies (travel training, 
mobility management, 
etc) 

- Mobility Strategies (e.g., 
fixed route, paratransit, 
accessible taxi, volunteer, 
etc)

– Technology Related 
Solutions

– Policy and Funding 
Strategies
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SAFETEA-LU
Cross Cutting Issues

The Coordinated Public Transit-
Human Services Transportation Plan

SAFETEA-LU
Cross Cutting Issues

Coordinated Public Transit-Human 
Services Transportation Plan

Relationship to the 
Metropolitan and State Transportation 

Planning Processes

SAFETEA-LU
Cross Cutting Issues

Competitive Selection Process
• Implemented by Designated Recipient 

(with MPO in Large UZAs)
• Develop Process for Competition

– Criteria for Selection 
– Publish Availability of Funding 
– Open Competition

• Certification of Fair and Equitable 
Distribution

SAFETEA-LU
Cross Cutting Issues

Strategies for Evaluation
Evaluation and Performance Measures

• COORDINATION MEASURES
• Increase number of riders for target populations
• Increase the number of communities with easier 

access to transportation services for target 
populations

• Increase the quality of transportation services for 
target populations

SAFETEA-LU
Cross Cutting Issues

Performance Measures

Evaluation and Performance Measures
– JARC

• Increase in Access to Jobs and 
Employers

– New Freedom and 5310
• To Be Developed

SAFETEA-LU
Cross Cutting Issues

Reporting and Oversight

• Data Collection and Reporting 
– Streamlined Reporting 
– Decrease number of Data Elements
– Utilize National Transit Database

• Oversight
– Urbanized Areas: Triennial Review
– States: State Management Review

TCC 04/03/06  Attachment 9



4

SAFETEA-LU
Cross Cutting Issues

Reporting and Oversight

• ADMINSTRATION 
– 10 % of Funds for Administration 
– NO Match requirement for the 10%

• Match Requirements
– Use of Other Federal Funds (non-DOT)

SAFETEA-LU
5310-JARC-New Freedom

Program Requirements
- 5310
- JARC
- New Freedom

Eligible Activities
- JARC
- New Freedom

SAFETEA-LU
Elderly and Persons with Disabilities

• Seven State Pilot for operating assistance

• Beginning in FY 2007: local coordinated plan  

• State can use the same sliding scale
capital rate that it uses for FHWA programs 
with an 80%  Federal share

• Transfers to 5311 or 5307 are now limited to 5310 purposes

• State can use up to 10% of funding for administrative 
expenses

SAFETEA-LU
Job Access Reverse Commute

(JARC)

• Based on Population below 150% of 
poverty line

• Formula-Funds to Every State
• Direct Apportionment to UZA >200,000
• Operating Match is 50-50
• Capital/Planning Match is 80-20
• 10% for Administration

SAFETEA-LU
Job Access Reverse Commute

(JARC)
Eligible Activities

Planning
Capital 
Operating Cost

Evaluation Measure
Increase in Access to Jobs/Employers 

SAFETEA-LU
Job Access Reverse Commute

(JARC)

Eligible Services

Continuation Projects
Maximum Flexibility
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SAFETEA-LU
New Freedom

• Based on Population of PWD-identified by 
US Census

• Formula Program
• Direct Apportionment to UZA > 200,000
• Operating at 50-50/Capital at 80-20
• 10% for Administration

SAFETEA-LU
New Freedom
“NEW” SERVICE

• New Fixed Route
– New Routes or Services 
– Can include other populations, as long as intended to meet 

needs of PWD
– All New Service has to meet ADA requirements

• Environmental Modifications 
– beyond what is required in ADA
– Enhancements including signage, curb cuts, technologies to 

enhance customer access

NOTE: Not included in a plan prior to 
August 10, 2005 (SAFETEA-LU)

SAFETEA-LU
New Freedom

“Beyond the ADA”

PARATRANSIT: 
• Expanded Hours for Paratransit
• Paratransit Beyond ¾ mile
• Same Day Service
• Door THROUGH Door
• Flex Route for Commuter bus or rail 

access

SAFETEA-LU
New Freedom

“Beyond the ADA”
• Accessible Taxi
• Administration of Vouchers
• Administration of Volunteer Programs
• Travel Training
• Mobility Management

SAFETEA-LU
Technical Assistance and 

Training
• Utilize Existing TA Centers

– Project ACTION
– Job Links
– RTAP
– NTI
– ITS Peer to Peer
– Planning Peer to Peer

• UWR Ambassadors
• New TA Centers

– Senior Mobility 
– Human Service Coordination-UWR

SAFETEA-LU
Next Steps

•March 15, 2006: Federal Register Notice: Proposed 
Strategies and Request for Comment: 

http://dms.dot.gov. The Docket number: FTA 06-24037.

•April 21, 2006: Public Comment period Closes

•Summer 2006: Publish Draft Circulars for Public 
comment (JARC, New Freedom) 

•Fall 2006: Publish Final Circular
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SAFETEA LU

The VEHICLE for FULL COMMUNITY 
PARTICIPATION!
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