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Executive Summary 
 
In compliance with the federal transportation conformity rule (40 CFR Parts 51 and 93), this 
report presents the air quality conformity assessment for the 2031 Long Range Transportation 
Plan (LRTP) and Fiscal Year (FY) 2009-2012 Transportation Improvement Program (TIP) 
developed by the Richmond and Tri-Cities Metropolitan Planning Organizations (MPO).  
 
The conformity demonstration applies to the Richmond, Virginia area, which was recently re-
designated to attainment for the eight-hour national ambient air quality standard (NAAQS) for 
ozone (72 FR 30485, effective June 18, 2007). The re-designated area was made subject to a 
concurrently-approved air quality maintenance plan, however, so federal conformity 
requirements still apply. The maintenance area includes the Counties of Hanover, Henrico, 
Charles City, Prince George and Chesterfield, as well as the Cities of Colonial Heights, 
Hopewell, Petersburg, and Richmond.  
 
As indicated in Table ES-1, the LRTP and TIP meet all applicable requirements of the federal 
transportation conformity rule. A recommendation for a finding of conformity for the LRTP and 
TIP is therefore made, but is conditional upon any further and separate review as may be 
required by the US DOT for the fiscal constraint criterion consistent with Section 93.108 of the 
federal conformity rule and the requirements of federal planning regulations specified at 23 CFR 
Part 450.  
 

Table ES-1:  Conformity Criteria Summary* 
 

Demonstrated for the: Section Criteria 
LRTP TIP 

93.108  Fiscal constraint Yes** Yes** 

93.110  Latest planning assumptions Yes Yes 

93.111 Latest emissions model Yes Yes 

93.112 Consultation Yes Yes 

93.113(b) & (c) TCMs na*** na*** 

93.118 Emissions Budget Yes Yes 
 

*  As specified in the federal conformity rule at 40 CFR 93.109, “Table 1 – Conformity Criteria”, with the addition 
of fiscal constraint as required in Section 93.108.  

**  As indicated by MPO approval of the project list and amendments for the LRTP (and TIP amendments) and 
documented with those reports, and subject to federal review consistent with 23 CFR Part 450 as referenced in 
Section 93.108.  

*** The applicable implementation (maintenance) plan for Richmond does not include transportation control 
measures (TCMs), and therefore they are not required for the conformity analysis or determination. See 72 FR 
30485, effective June 18, 2007. 

 
 
The criteria listed in Table ES-1 are reviewed in turn below. Key sections of the main report are 
referenced where supporting documentation for the demonstration may be found.  
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• Section 93.108: This section states: “Transportation plans and TIPs must be fiscally 
constrained consistent with [US Dept. of Transportation] DOT’s planning regulations at 
23 CFR Part 450 in order to be found in conformity.” The MPO documents fiscal 
constraint with the development of the LRTP and TIP, and includes specific sections or 
chapters addressing cost estimates and financial constraint. For the purposes of this 
conformity demonstration, therefore, fiscal constraint is indicated by MPO approval of 
the project lists for the LRTP and TIP and the documentation provided with those 
reports.  

 
A recommendation for a finding of conformity is therefore made, but is conditional upon 
any further and separate review as may be required by the US DOT for the fiscal 
constraint criterion consistent with Section 93.108 of the federal conformity rule as well 
as requirements of federal planning regulations specified at 23 CFR Part 450. 

 
• Sections 93.110 and 93.111: The latest planning assumptions and emission model were 

applied as required by the rule for this conformity analysis.  
 

Central to the planning assumptions are the socioeconomic forecasts. For this analysis, 
the latest population and employment forecasts through 2031 available at the Traffic 
Analysis Zone (TAZ) level were applied for the development of traffic volume and 
vehicle-miles-traveled (VMT) forecasts. The traffic forecasts were generated using a 
regional travel demand network model (Cube/Voyager) with the socioeconomic forecasts 
and regional roadway and transit networks coded based upon LRTP and TIP project lists 
that were subjected to interagency review and approval as described in the section 
below addressing consultation.  
 
The latest emission (factor) model, MOBILE6.2, as approved by EPA, was applied in this 
analysis. Key inputs to the emission factor model were made consistent with the 
modeling conducted for the recently approved maintenance plan revision to the State 
Implementation Plan (SIP) (72 FR 30485, effective June 18, 2007). Updated VMT 
distributions by vehicle type and roadway functional class and ozone season weekday 
volume adjustment factors were also applied, based upon an analysis of 2005 Highway 
Performance Monitoring System (HPMS) data by the Virginia Department of 
Transportation (VDOT, 2007). 
 
Chapter 2 of this report documents the transportation and emission modeling 
methodology and key assumptions as applied in this analysis. Chapter 4 summarizes 
the conformity demonstration and conclusion, including compliance with more general 
requirements specified in Section 93.122 (“Procedures for determining regional 
transportation-related emissions”), which link to and support the demonstrations required 
in Sections 93.110 and 93.111.  

 
• Section 93.112: Consultation for this conformity analyses was conducted following 

procedures established for the Richmond area as documented in the report entitled 
"Consultation Procedures for the Richmond Ozone Nonattainment Area: In Support of 
the Transportation Conformity Regulations", which was approved on October 13, 2005 
by the Richmond and Tri-Cities MPOs. These procedures were developed pursuant to 
federal conformity rule requirements (93.105 as referenced by 93.112) and include the 
formation of an Interagency Consultation Group (ICG).   
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The ICG is comprised of representatives of federal, state and local air and transportation 
agencies, including the US Environmental Protection Agency (EPA), Federal Highway 
Administration (FHWA), Federal Transit Administration (FTA), Virginia Department of 
Rail and Public Transportation (VDRPT), Virginia Department of Environmental Quality 
(VDEQ), VDOT, and members of the Richmond and Tri-Cities MPO.  
 
For this conformity analysis, the ICG met on March 14, 2008 to review and approve the 
conformity analysis schedule, modeling methodology and key assumptions to be applied 
in the conformity analysis, and projects lists for the LRTP and TIP. Public input was 
sought as part of the conformity consultation process, both at the ICG meeting and in the 
public review period for the draft analysis.  
 
The consultation was also conducted in a manner consistent with requirements specified 
in the “Virginia Regulation for Transportation Conformity” (9 VAC 5-151), which was 
passed into state law in 2007 in response to the requirements of Section 51.390 of the 
federal conformity rule. The regulation is also referred to as the “conformity SIP”. It will 
only become effective, however, when approved by EPA in the Federal Register, and 
this has not occurred as of yet. The conformity SIP requires consultation to also involve 
the Lead Planning Organization (LPO) established pursuant to Section 174 of the federal 
Clean Air Act as amended (CAA).  The Metropolitan Richmond Air Quality Committee is 
the designated LPO for the region.   
 
Chapter 3 of this report provides an overview of the applicable consultation requirements 
as well as a chronological consultation record of meetings and events related to the 
analysis. Copies of consultation materials including meeting agenda, minutes, conformity 
analysis schedule, presentation and handouts are provided in Appendix D. Project lists 
as finalized following the March 14, 2008 ICG meeting are provided in Appendix E. 
 

• Sections 93.113: The applicable implementation plan for the Richmond region does not 
include transportation control measures (TCMs). They are therefore not required for the 
conformity analysis or determination. See 72 FR 30485, effective June 18, 2007. 

 
• Section 93.118: The emission budget tests required in Section 93.118 of the federal 

conformity rule were satisfied for the conformity analysis for all years modeled. Emission 
budgets specified in the maintenance plan (72 FR 30485, effective June 18, 2007) for 
the years 2011 and 2018 were applied for this analysis.  

 
The years selected for analysis are consistent with the requirements of this section of 
the conformity rule. The maintenance plan specifies budgets for 2011 and 2018, and 
years for which budgets are established are required to be analyzed. Additionally, the 
conformity rule requires modeling for the last year of the transportation plan (2031), and 
that years modeled be no more than ten years apart. To meet the latter requirement, the 
year 2021 was selected. 

 
Table ES-2 summarizes the emissions test results for the Richmond maintenance area for the 
eight-hour ozone standard for each year modeled. For this area, the projected emissions for 
nitrogen oxides (NOx) and volatile organic compounds (VOC), both precursors to ozone 
formation, are less than budgets established in the maintenance plan for all years tested. The 
emission tests therefore are passed as required in the federal conformity rule. 

 
Note, for transparency and to demonstrate consistency with the methodology applied in the 
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maintenance plan, Table ES-2 presents separate emission totals for network and off-network 
emissions within the Richmond maintenance area. Network emissions include all regionally 
significant roadway and transit projects planned and/or programmed for opening within the 
timeframe of the plan that were included in the travel demand modeling for the conformity 
assessment for each year modeled. Off-network emissions are similar but account for travel on 
local and collector streets not included in the network model and therefore estimated separately. 
The regional total emissions presented for each year modeled include the contributions from 
each of these categories. 

 
Finally, for reference, Chapter 1 provides a review of applicable federal, state and local 
regulatory requirements, including those relating to the air quality SIP.  
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Table ES-2: Conformity (Emission Budget) Tests 

 

    

(Numbers may not add exactly due to rounding.) 
 

Year  Regional Emissions 
(tons per ozone season weekday) 

NOx VOC 

2011 Budget 

35.963
30.558
5.405

43.661
PASSED

LRTP/TIP Forecast:
 

Network
Off-Network

Budget: 
Conformity Test: 

2018 Budget 

2021 Interim (within ten years of other years modeled)

2031 LRTP Horizon Year 

26.058 
 

19.843 
6.215 

 

32.343 
PASSED 

LRTP/TIP Forecast:
 

Network
Off-Network

Budget: 
Conformity Test: 

19.666
16.321

3.345
26.827

PASSED

18.040 
 

13.682 
4.358 

 

23.845 
PASSED 

LRTP/TIP Forecast:
 

Network
Off-Network

Budget: 
Conformity Test: 

LRTP/TIP Forecast:
 

Network
Off-Network

Budget: 
Conformity Test: 

17.149
14.104

3.045
26.827

PASSED

14.963
12.053

2.910
26.827

PASSED

16.192 
 

12.206 
3.986 

 

23.845 
PASSED 

16.034 
 

11.919 
4.115 

 

23.845 
PASSED 
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--- 

 
This assessment complies with applicable federal requirements for transportation conformity, 
which include the final rule for transportation conformity published in the November 24, 1993 
Federal Register as well as subsequent amendments introduced by EPA and the U.S. DOT. 
Several sections of the amended rule have also been modified and/or remanded due to court 
rulings.  

 
Amendments to the conformity rule include those made on August 7 and November 14, 1995, 
August 15, 1997 as well more recent amendments including the July 1, 2004 final conformity 
rule (69 FR 40004) that addresses conformity for the new ozone and PM2.5 air quality standards 
and the March 1999 court decision, the May 6, 2005 final conformity rule (70 FR 31354) that 
addresses PM2.5 precursors, the March 10, 2006 final conformity rule (71 FR 12468) that 
addresses PM2.5 and PM10 hot-spot analyses, and the January 24, 2008 final conformity rule (73 
FR 4420) that addresses the provisions contained in SAFETEA-LU. 

 
The assessment also complies with additional federal guidance published jointly by the EPA 
and the U.S. DOT dated February 2006, by EPA on May 14, 1999, and by FHWA and FTA on 
June 14, 1999.  
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Chapter 1: Introduction and Overview 

This report documents the procedures and results of the transportation conformity 
analysis in the Richmond, Virginia 8-hour ozone maintenance area for the Richmond 
Metropolitan Planning Organization (MPO) and the Tri-Cities MPO 2031 Constrained 
Long Range Transportation Plan (LRTP) and Fiscal Year (FY) 2009-2012 
Transportation Improvement Program (TIP).   

The Richmond and Tri-Cities Metropolitan Planning Organizations serve as the 
forum for cooperative transportation decision-making for the area and, in this 
capacity, lead the development of the LRTP and TIP, in consultation and 
coordination with the Virginia Department of Transportation (VDOT) and other public 
and private stakeholders, as appropriate. The Richmond Regional Planning District 
Commission (RRPDC) and Crater Planning District Commission (CPDC) serve as 
staff for the Richmond and Tri-Cities MPO, respectively. VDOT, working with the 
MPO’s and in consultation and coordination with other agencies and public and 
private stakeholders, as appropriate, leads the development of the requisite 
conformity analyses. 

The report is organized as follows:  

Chapter 1 (this chapter) provides an overview of applicable federal, state and 
local regulatory requirements and guidance, focusing on transportation 
conformity but also including a brief review of local air quality designations and 
related air quality plan development.  

Chapter 2 provides a detailed review of the modeling methodology and 
assumptions as applied in the conformity analysis.  

Chapter 3 summarizes the consultation process and results, which begins before 
the conformity (technical) analysis is initiated with inter-agency review of the 
methods, assumptions, schedule and project lists to be analyzed and concludes 
with MPO approval of the draft conformity analysis and subsequent review and 
approval by the US DOT in consultation with the US EPA.  

Chapter 4 documents the results of the conformity analysis, supporting a 
recommendation for a finding of conformity for the LRTP and TIP.  

Transportation Conformity  
Federal, state and local requirements addressing transportation conformity apply for 
specified air quality nonattainment and maintenance areas in the Commonwealth of 
Virginia. These requirements originate from Section 176(c) of the Clean Air Act 
(CAA) as amended, which requires that federal agencies and MPOs not approve any 
transportation project, program, or plan that does not conform with an approved 
State Implementation Plan (SIP) for air quality.   

On November 24, 1993, in keeping with CAA requirements, the U.S. Environmental 
Protection Agency (EPA) promulgated a rule (40 CFR Part 51, Subpart T) 
establishing "criteria and procedures for determining conformity to state and federal 
implementation plans of transportation plans, programs, and projects funded or 
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approved under Title 23 U.S.C. or the Federal Transit Act."  The final rule for 
transportation conformity became effective on December 27, 1993.  

EPA and the U.S. DOT have subsequently finalized a number of amendments to the 
federal conformity rule. Several sections of the amended rule have also been 
modified and/or remanded due to court rulings. This conformity analysis meets the 
requirements of the conformity rule as amended to date by such actions.  

 
This includes amendments made on August 7 and November 14, 1995, August 15, 
1997 as well as more recent amendments including the July 1, 2004 final conformity 
rule (69 FR 40004) that addresses conformity for the new ozone and PM2.5 air quality 
standards and the March 1999 court decision, the May 6, 2005 final conformity rule 
(70 FR 31354) that addresses PM2.5 precursors, the March 10, 2006 final conformity 
rule (71 FR 12468) that addresses PM2.5 and PM10 hot-spot analyses, and the 
January 24, 2008 final conformity rule (73 FR 4420) that addresses the provisions 
contained in SAFETEA-LU. 
 
The assessment also complies with additional federal guidance published jointly by 
the EPA and the US Department of Transportation (USDOT) dated February 2006, 
by EPA on May 14, 1999, and by FHWA and FTA on June 14, 1999.  

 
The federal transportation conformity rule ensures conformity to a SIP's purpose of: 
(1) eliminating or reducing the number and severity of violations of national ambient 
air quality standards (NAAQS) and (2) attaining these standards. It also ensures that 
neither a transportation system as a whole nor an individual project will cause or 
contribute to new air quality violations or will increase the frequency or severity of 
existing violations.  
 
Under the federal conformity rule, MPOs, state departments of transportation and the 
FHWA along with the FTA are responsible for conformity determinations for: (1) 
LRTPs, (2) TIPs, (3) transportation projects that receive federal funding or require 
FHWA or FTA approval, and (4) regionally significant non-federal projects, if these 
actions occur in areas that have been designated by EPA as nonattainment or 
maintenance areas for any of the criteria pollutants. 
 
The assessment also complies with the corresponding state conformity regulations 
specified at 9 VAC 5-151, which are currently under review by EPA. Approval has 
not to date been issued by EPA via Federal Register notice. 

Transportation Conformity Rule Criteria 

Section 93.109 of the federal transportation conformity rule lists specific criteria 
required for conformity demonstrations for transportation plans, programs and 
projects. An excerpt showing the criteria specific to plans and programs is provided 
below. The criteria and how each are met in this conformity analysis are reviewed in 
Chapter 4. A brief summary of each of the criteria is provided below:   

• §93.110 requires that conformity determinations be based upon the latest 
planning assumptions in force at the time of the determination.  

• §93.111 requires that the latest emissions model available be used for the 
conformity analysis.  
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Table 1-1: Excerpt from 40 CFR 93.109 (“Table 1 - Conformity Criteria”) 

 of the Federal Transportation Conformity Rule 
 

   

 
All Actions at all times:  

§93.110  Latest planning assumptions  
§93.111  Latest emissions model  
§93.112  Consultation  

Transportation Plan:  

§93.113(b)  TCMs  
§93.118 and/or §93.119  Emissions budget and/or 

Interim emissions  
TIP:  

§93.113(c)  TCMs  
§93.118 and/or §93.119  Emissions budget and/or 

Interim emissions  
  

 

• §93.112 requires that the conformity determination be made in accordance with 
the specified consultation procedures. These procedures include: (1) providing 
reasonable opportunity for consultation with state air agencies, local air quality 
and transportation agencies, DOT, and EPA (§93.105(a)(2)), and (2) establishing 
a proactive public involvement process that provides an opportunity for public 
review and comment prior to taking formal action on a conformity determination (
§93.105(e)). Consultation requirements are reviewed in more detail in Chapter 3. 

• §93.113 details the steps necessary to demonstrate that the LRTP provides for 
the timely implementation of transportation control measures (TCMs) and is not 
interfering with their implementation.   

• §93.118 requires the LRTP and TIP be consistent with the motor vehicle 
emission budget in the applicable SIP. Since emission budgets have been 
established for the Richmond area, as reviewed later in this chapter, the 
emission budget tests are applicable (and the Section 93.119 interim tests are 
not required.)  

For reference, section 93.118(b)(1)(ii) indicates that “Emissions in years for 
which no motor vehicle emission budget(s) are specifically established must be 
less than or equal to the motor vehicle emissions budget(s) established for the 
most recent prior year. …” 

Additional requirements include or provide: 

• §93.122 addresses “procedures for determining regional transportation-related 
emissions”. It requires that all regionally significant projects included in the LRTP 
or TIP be included in the regional emissions analysis, and includes specific 
requirements for the conduct of both transportation and emission modeling. The 
applicable modeling requirements of this section are summarized with the 
conformity demonstration in Chapter 4. 
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• §93.126 & §93.127 allow certain types of projects (such as safety projects) that 
do not have adverse emissions impacts to be exempt from being included in the 
regional emissions analysis. 

For reference, related requirements apply for project-level determinations: 

• §93.114 requires a currently conforming plan and TIP at the time of project 
approval. 

• §93.115 requires projects to be from a conforming transportation plan and 
program. 

Requirements for consultation are detailed in §93.105 of the federal 
transportation conformity rule and the Virginia Regulation for Transportation 
Conformity (9 VAC 5-151), which was submitted to EPA in 2007 but has not yet 
been approved. Consultation requirements and processes are reviewed in detail 
in Chapter 3. 

Air Quality Designation Status for Richmond 
 
The Richmond area is currently in attainment for all of the NAAQS, which are 
summarized in Table 1-2. However, as the area has previously been designated as 
nonattainment for ozone and since been redesignated to attainment, it is subject to a 
maintenance plan and as such is subject to transportation conformity requirements. 
Note emission budgets, presented later in this chapter, are established for the 
primary precursors to ozone, namely nitrogen oxides (NOx) and volatile organic 
compounds (VOC). 
 
On November 6, 1991, the Richmond, Virginia region was classified by EPA as a 
moderate ozone non-attainment area for the one-hour ozone standard (56 FR 
56694). The designated non-attainment area included the town of Ashland, Charles 
City County (partial), Chesterfield County, City of Colonial Heights, Hanover County, 
Henrico County, City of Hopewell, and the City of Richmond. 
 
On November 17, 1997, EPA approved Virginia’s request for redesignation of the 
Richmond moderate 1-hour ozone nonattainment area from nonattainment to 
attainment and approved the area’s maintenance plan. This redesignation was 
based upon three years of quality-assured ambient air monitoring data for the area, 
which demonstrated that the NAAQS for ozone had been attained.  
 
On July 18, 1997, EPA promulgated a revised (eight-hour) ozone NAAQS of 0.08 
parts per million (ppm). Designation of areas across the nation as attainment or 
nonattainment for the new standard was to be conducted at a later point by EPA.  
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Table 1-2:   National Ambient Air Quality Standards* 
 

Pollutant Primary Stds. Averaging Times Secondary Stds. 
9 ppm  
(10 mg/m3)  8-hour(1)  None  

Carbon Monoxide 
35 ppm  
(40 mg/m3) 1-hour(1) None 

Lead 1.5 µg/m3 Quarterly Average Same as Primary 

Nitrogen Dioxide 0.053 ppm  
(100 µg/m3) Annual (Arithmetic Mean) Same as Primary 

Revoked(2) Annual(2) (Arith. Mean)  Particulate Matter (PM10) 
150 µg/m3 24-hour(3)  
15.0 µg/m3 
 

Annual(4) (Arith. Mean) 
 Same as Primary Particulate Matter (PM2.5) 

35 µg/m3 24-hour(5)  
0.08 ppm  8-hour(6)  Same as Primary  

Ozone** 
0.12 ppm 1-hour(7) 

(Applies only in limited areas) Same as Primary 

0.03 ppm  Annual (Arith. Mean)  -------  
0.14 ppm 24-hour(1) -------  Sulfur Oxides 

-------  3-hour(1) 

0.5 ppm  
(1300 µg/m3) 

 
 

(1) Not to be exceeded more than once per year. 
(2) Due to a lack of evidence linking health problems to long-term exposure to coarse particle pollution, the agency revoked the annual PM10 

standard in 2006 (effective December 17, 2006). 
(3) Not to be exceeded more than once per year on average over 3 years. 
(4) To attain this standard, the 3-year average of the weighted annual mean PM2.5 concentrations from single or multiple community-oriented 

monitors must not exceed 15.0 µg/m3. 
(5) To attain this standard, the 3-year average of the 98th percentile of 24-hour concentrations at each population-oriented monitor within an 

area must not exceed 35 µg/m3 (effective December 17, 2006). 
(6) To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone concentrations measured at each 

monitor within an area over each year must not exceed 0.08 ppm.  
(7)  (a) The standard is attained when the expected number of days per calendar year with maximum hourly average concentrations above 

0.12 ppm is < 1, as determined by appendix H.  
(b) As of June 15, 2005 EPA revoked the 1-hour ozone standard in all areas except the fourteen 8-hour ozone nonattainment Early 

Action Compact (EAC) Areas. 
 

* Source: Table including footnotes listed above are as excerpted from US Environmental Protection Agency (US EPA) web site 
(http://www.epa.gov/air/criteria.html, accessed April 20, 2007). 

** Note: The table does not reflect the new ozone standard (0.075 ppm) that becomes effective May 27, 2008. 
 

Additional Notes: 
(i) EPA introductory text for the table presented above: “The Clean Air Act, which was last amended in 1990, requires EPA to set National 

Ambient Air Quality Standards (40 CFR part 50) for pollutants considered harmful to public health and the environment. The Clean Air 
Act established two types of national air quality standards. Primary standards set limits to protect public health, including the health of 
"sensitive" populations such as asthmatics, children, and the elderly. Secondary standards set limits to protect public welfare, including 
protection against decreased visibility, damage to animals, crops, vegetation, and buildings. The EPA Office of Air Quality Planning and 
Standards (OAQPS) has set National Ambient Air Quality Standards for six principal pollutants, which are called "criteria" pollutants. 
They are listed below. Units of measure for the standards are parts per million (ppm) by volume, milligrams per cubic meter of air 
(mg/m3), and micrograms per cubic meter of air (µg/m3).”   

 (ii) PM2.5 standards are as specified in the Final Rule published in the Federal Register on October 17, 2006 (FR Volume 71, No. 200, 
pp.61144—61233) and made effective December 18, 2006. The previous (1997) 24-hour standard of 65 µg/m3 applies for conformity 
analyses and determinations for areas previously designated as in nonattainment for that standard, as indicated in the EPA guidance 
memorandum issued April 16, 2007 for “Transportation Conformity and the Revised 24-Hour PM2.5 Standard”. The EPA guidance 
memo also indicates that “[t]ransportation conformity for the 2006 24-hour PM2.5 standard does not apply until one year after the 
effective date of nonattainment designations that consider that standard…”. As of the date of preparation of this report, no areas in 
Virginia have been designated in nonattainment for the new standard. 

http://www.epa.gov/oar/oaqps/greenbk/oindex.html
http://www.epa.gov/air/eac/
http://www.epa.gov/air/eac/
http://www.epa.gov/air/criteria.html
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On April 30, 2004, the EPA published a final rule designating Richmond as a 
moderate nonattainment area for ozone, effective June 15, 2004. This 
reclassification occurred as a result of the EPA promulgating the new 8-hour ozone 
standard (62 FR 38856).  In addition to the jurisdictions included under the 1-hour 
ozone maintenance SIP (the town of Ashland, Charles City County (partial), 
Chesterfield County, City of Colonial Heights, Hanover County, Henrico County, City 
of Hopewell and City of Richmond), the newly designated 8-hour ozone 
nonattainment area included three more jurisdictions: Charles City County (in 
entirety), the City of Petersburg and Prince George County.  
 
On November 22, 2004, following a petition from the Commonwealth of Virginia, the 
EPA reclassified the Richmond area as a marginal nonattainment area for the eight-
hour ozone standard (69 FR 23951).  
 
In October 2006, VDEQ submitted a redesignation request to EPA that included a 
maintenance plan and new motor vehicle emission budgets. EPA approved the 
redesignation request, and the Richmond area was redesignated into attainment with 
the 8-hour ozone standard, effective June 18, 2007. 
 
EPA also approved the associated maintenance plan, including the motor vehicle 
emission budgets and base year inventory (72 FR 30485)1. Table 1-3 below 
presents the motor vehicle emission budgets, excerpted from the final rule (72 FR 

0485). 

logy and inputs for this conformity analysis are 
resented in the next chapter. 

 
Table 1-3: Budget Table Excerpt from the Final Rule Approving the 

Redesignation Request and Maintenance Plan (72 FR 30485) 
 

3
 
Note, while the table lists units of tons per day, the methodology presented in the 
Technical Support Document for the maintenance plan indicates the “day” selected 
to represent an average ozone season weekday. Also, for compliance with the 
federal conformity rule (Section 93.122, procedures for determining regional 
emissions), modeling for conformity analyses to meet the budgets specified in the 
maintenance plan would need to be consistent with certain key inputs, such as 
temperature profiles, as applied in the emission factor modeling for the maintenance 
plan. The modeling methodo
p

 
                                   

ADEQUATE AND APPROVED MOTOR 

(MVEBs) IN TONS PER DAY (TPD) 
VEHICLE EMISSIONS BUDGETS 

 

 
 Budget year  NOx  VOC 

018 ..................     26.827  23.845  

 
 011 ..................     43.661  32.343 2

2 
 

 
Source:  Excerpted from 72 FR 30485, effective June 18, 2007. 

                                                           
1 Federal Register, Volume 72, Number 105, Friday, June 1, 2007, 40 CFR Parts 52 and 81, Final Rule, pp. 
30485-30490, “Approval and Promulgation of Air Quality Implementation Plans; Virginia; Redesignation of the 
Richmond 8-Hour Ozone Nonattainment Area to Attainment and Approval of the Area’s Maintenance Plan and 
2002 Base-Year Inventory”. 
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For reference, the Richmond maintenance area for the eight-hour ozone standard as 
specified in the maintenance plan is presented in Figure 1-1. The area includes the 
Counties of Charles City, Chesterfield, Hanover, Henrico, Prince George as well as 

e Cities of Colonial Heights, Hopewell, Petersburg and Richmond. 

vious budgets established for the Richmond area for the one-hour 
zone standard. 

ish new (more stringent) motor 
vehicle emission budgets for conformity purposes. 

                                                          

th
 
On June 8, 2007, the DC Circuit Court of Appeals denied the petitions relating to the 
December 22, 2006 ruling. The Court however granted the joint request of EPA and 
(other) environmental petitioners and clarified the December 22, 2006 ruling 
regarding conformity determinations2 and the scope of the vacatur of the 2004 Final 
Rule3. With the clarifications provided by the Court, and effective June 1, 2007, the 
budgets as presented in Table 1-3 above from the Final Rule (72 FR 30485) 
supersede the pre
o
 
On March 12, 2008 the EPA lowered the eight-hour ozone standard from 0.08 to 
0.075 ppm, which has an effective date of May 27, 2008 (see 73 FR 16436).  States 
must make recommendations to EPA no later than March 2009 for areas to be 
designated attainment, nonattainment or unclassifiable. States must submit State 
Implementation Plans (SIP) outlining how they will reduce pollution to meet the 
standards by a date that EPA will establish in a separate rule. That date will be no 
later than three years after EPA’s final designations. If EPA issues designations in 
2010, then these SIPs would be due no later than 2013. States are required to meet 
the standards by deadlines that may vary based on the severity of the problem in the 
area. The SIP revisions could potentially establ

 
2 On conformity, the ruling stated: “We grant the joint request by EPA and the Environmental Petitioners to make 
explicit that the court’s reference to conformity determinations speaks only to the use of one-hour motor vehicle 
emissions budgets as part of eight-hour conformity determinations until eight-hour motor vehicle emissions 
budgets are available.” (Section III, paragraph 1, page 7). 
3 On vacatur of the 2004 Final Rule, the ruling stated: “We also grant their request that the 2004 Rule be vacated 
only to the extent that the court has sustained challenges to it. …EPA is urged to act promptly in promulgating a 
revised rule that effectuates the statutory mandate by implementing the eight-hour standard…”, (Section III, 
paragraph 2, pp.7-8). 
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Figure 1-1:  Maintenance Area for the Eight-Hour Ozone Standard 
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Chapter 2: Modeling Methodology and Assumptions 
 

This chapter presents an overview of the modeling approach including key input data 
and assumptions as applied for the regional conformity analysis for the LRTP and 
TIP for the Richmond eight-hour ozone maintenance area.  

General Emission Calculation Methodology 
 

Emission forecasts for the Richmond maintenance area were developed using a 
traditional four-step transportation planning model, the latest EPA approved emission 
factor model (MOBILE6.2), and a post-processor developed by VDOT to combine 
the modeled and non-modeled VMT and emission factors to generate emission 
forecasts.  

 
Figure 2-1 below summarizes the key steps in the development of regional emission 
forecasts for the conformity analysis. The process begins with development of 
forecasts for traffic volumes on the regional transportation network, for which key 
inputs include the latest available socioeconomic forecasts (including population and 
employment) and LRTP and TIP project lists. Traffic forecast volumes for the horizon 
year (2031) of the LRTP were developed with a standard four-step model developed 
and maintained by VDOT. Subsequent to the last conformity analysis, the model was 
moved into the Cube/Voyager scripting language.  Changes to the model are 
discussed later in this document.   
 
The travel model networks include all functionally classified roadways: interstates, 
freeways, expressways, principal arterials, minor arterials, and collector streets. In 
addition a small number of local streets necessary to maintain roadway network 
connectivity are also coded.  For each conformity analysis year (2011, 2018, 2021 
and 2031), estimates of socio-economic growth were prepared, significant highway 
and transit projects were coded, and model runs were performed.  The networks are 
developed for conformity analysis years selected to meet the requirements of the 
transportation conformity rule, and must include years for which regional emission 
budgets are specified in the applicable maintenance plan, as well as the last year of 
the LRTP.  

 
Concurrently, forecasts for emission factors are developed using the latest EPA-
approved emission factor model (currently MOBILE6.2) for each forecast year. For 
each year, emission factors are generated (in units of grams of pollutant emitted per 
mile) for each pollutant to be modeled, roadway class or facility type, and jurisdiction 
for speeds ranging from 2.5 to 65 miles per hour.  
 
The output from the travel demand model and the emission factor model serve as 
inputs to a post-processor that is then applied to calculate regional total emissions. 
The forecast VMT for each year (by link including jurisdiction, vehicle class, facility 
type and speed) is combined in the post-processor with the forecast emission factors 
for each pollutant (by facility type and speed) to generate forecast emissions for 
each pollutant for each network link in each jurisdiction for each analysis year.  
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Emissions for traffic operating on “off-network” facilities (collectors and local streets) 
are too small to be included in the regional transportation model networks and are 
estimated separately. The post-processor is applied to develop estimates of VMT for 
these facilities by extrapolating current traffic counts based on socioeconomic 
forecasts. Emission factors are applied to the projections for local and collector VMT 
to generate forecasts for off-network emissions by jurisdiction for each analysis year.  
 
The network and off-network emissions are then totaled to arrive at forecasts for 
regional total emissions for the maintenance area for each analysis year. Emission 
tests as described in the previous chapter are then applied to demonstrate regional 
transportation conformity. 

Figure 2-1: Conformity Analysis Process 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The selection of analysis years and associated emission tests is presented first. The 
models and processors used in the analysis are reviewed, with a discussion of 
methodology as well as key inputs and assumptions for the modeling. The modeling 
discussion addresses transportation demand forecasts first, then the development of 
forecasts for emission factors.  

The modeling results for this conformity analysis are presented in Chapter 4.  
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Analysis Years and Budgets 
 

Table 2-1 presents the motor vehicle emission budgets as specified in the 
maintenance plan (reviewed in the previous chapter) as well as the years selected 
for modeling for this conformity analysis. Previously applicable budgets established 
for the one-hour standard are superseded by these budgets.  
 

Table 2-1:  Analysis Years and Budgets 
 

Year Regional Emission Budgets  
(tons per ozone season weekday) 

 

 NOx VOC 

2011 * 43.661 32.343 

2018 * 26.827 23.845 

2021 26.827 23.845 

2031 26.827 23.845 
 

  * Budgets specified in 72 FR 30485, effective June 18, 2007. 
 

The years selected for analysis are consistent with the requirements of Section 
93.118 of the conformity rule. The maintenance plan specifies budgets for 2011 and 
2018, and years for which budgets are established are required in the conformity rule 
to be analyzed. Additionally, the conformity rule requires modeling for the last year of 
the transportation plan (2031), and that years modeled be no more than ten years 
apart. To meet the latter requirement, the year 2021 was selected.  

 
Note section 93.118 the conformity rule requires budgets established “for the most 
recent prior year” to apply for years for which budgets have not been “specifically 
established”.  For this analysis, the 2018 budgets as listed above are applicable for 
the years 2021 and 2031 as well. 
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Transportation Demand Forecasting - Cube/Voyager Model 
 
The Cube/Voyager modeling platform consists of a library of scriptable programs that 
facilitate construction of travel demand forecasting models.  Using that modeling 
platform, technical staff at VDOT have developed and maintain a regional travel 
demand model for the Richmond and Tri-Cities MPO study areas.  The model is a 
four-step travel demand model that includes trip generation, trip distribution, mode 
split and traffic assignment. The model includes feedback between highway 
assignment and trip distribution.  The coverage area of the model as shown in Figure 
1-1 includes the Richmond 8-hour ozone maintenance area as well as parts of 
Goochland, Powhatan, Dinwiddie and New Kent counties. The Cube/Voyager model 
was recently validated against 2000 traffic volumes, land use, demographics, and 
other socio-economic factors. The validated model was then used to develop future 
year traffic models and volume estimates. 
 
Highway and transit system data are coded by the model developers to create a 
representation of the regional transportation network. Attributes coded into the 
network include highway features such as road segment length, capacity, number of 
lanes, and free-flow speed, and transit operating characteristics such as fares, bus 
stops, and hours and frequency of service. The networks include all available 
motorized modes of travel, including single-occupant automobiles, multiple-occupant 
(“high occupancy”) automobiles, park-and-ride express bus service, and standard 
bus service. Based on the coded network, travel time and cost data are tabulated for 
use in subsequent model steps. 
 
Trip making activity is estimated during the trip generation and trip distribution steps.  
Trip generation uses summary information from each traffic analysis zone (TAZ) to 
compute the number of trips produced in and attracted to each TAZ. The summary 
information includes number of households, total population, group-quarters 
population, retail and non-retail employment, and number of automobiles available to 
households. These socio-economic data are prepared by each of the MPO’s and 
compiled for use in the model.  Trips are generated by purpose (home to work, home 
to non-work locations, and non-home trips). Commercial vehicle activity is accounted 
for through the non-home trip purpose.  Trips that start or end outside the Richmond 
region, as well as trips that simply pass through the region, are treated as separate 
trip purposes. These external trips were estimated from traffic counts observed at 
major exit stations in the year 2000 and then expanded for future years using growth 
trend estimates of traffic at the external stations. 
 
The trip distribution step joins the production and attraction end of each trip using 
factors designed to reproduce observed traffic volumes and trip times in the base 
year. The trip distribution step uses a standard gravity model, with different factors 
for each trip purpose. Both the previous TP+ model and the new Cube/Voyager 
model were designed to use feedback from the highway assignment into trip 
distribution to better approximate observed traffic conditions (and, in the future years, 
to better estimate the differential effects of additional trips and transportation 
facilities). The feedback takes into account the effect of congestion on route choice, 
since the most commonly chosen route to a destination will depend on whether or 
not a particular route is congested or free-flowing, and the level of congestion in turn 
depends on what route travelers are most inclined to choose. 
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An application error in the previous TP+ model inadvertently disabled the feedback 
step between trip distribution and assignment in the future years, leading to a 
skewed output that assigned trips to more circuitous routes than would reasonably 
be expected.  The result was that VMT estimates in the new validated Cube/Voyager 
model (and also in the old TP+ model where the application error was corrected) are 
now considerably lower than previously reported. The current future-year estimates 
are consistent with the base year data, and also with traffic forecasts prepared by 
VDOT planning staff based on trend analyses of traffic counts and anticipated 
socioeconomic development. 
 
Trip tables from trip distribution, along with network-based travel time and cost data, 
are input to the mode split step to estimate trip tables by trip purpose, travel period 
(peak or off-peak) and mode. The Mode split step uses a nested logit model to 
allocate trips between automobile, regular bus and express bus, based on 
differences in time and cost among the modes.  Auto-occupancy rates that vary by 
trip purpose are applied to automobile trips, and the trip tables are assembled for 
assignment to the highway and transit networks. 
 
During the highway assignment step, trips between each zone pair are loaded onto 
the highway network and balanced with congestion effects.  Highway assignment 
uses a capacity restraint formula that limits how many trips can be assigned to each 
roadway link based on its practical capacity. During assignment, routes are 
assembled between each zone pair based on the shortest routes under congested 
conditions.  A feedback loop prior to the final assignment adjusts the trip distribution 
to account for the effect of congestion on travelers’ likely choice of destination, so the 
number of trips between zones may be altered due to congestion in addition to the 
actual routes taken. 
 
In transit assignment, trips are assigned to the most efficient transit route available, 
taking into account waiting time, travel time, transfers required, and fare. Transit 
assignment is based on the best route, and does not have a capacity restraint or 
congestion balancing component. 
 
The output of the highway assignment process is a network file that includes forecast 
traffic volumes on each roadway segment, as well as an estimate of congested travel 
speed. That file is referred to as a “loaded network”. 
 
This overall modeling process is applied for each analysis year.  

 
Key inputs to the network model are reviewed below. 

Socioeconomic Forecasts 
 

The RRPDC and CPDC provided the socioeconomic data to be used in the 
transportation model.  The RRPDC, CPDC, and the member governments in the 
counties of Charles City, Chesterfield, Hanover, Henrico and Prince George as well 
as the cities of Colonial Heights, Richmond, Hopewell and Petersburg developed a 
distribution of the regional population and employment projections to TAZs used in 
the transportation model.  The counties of Goochland, Powhatan, New Kent and 
Dinwiddie are not part of the 8-hour ozone maintenance area, but provided 
socioeconomic data, as they are part of the modeled region. 

Draft Report, April 2008   2-5



Regional Conformity Analysis - Richmond & Tri-Cities FY 09-12 TIP and 2031 LRTP 
 

To estimate population and employment numbers, documentation from the 2000 US 
Census as well as the Virginia Employment Commission (VEC) was collected.  
Projections for 2031 were estimated starting with the compilation of 2000 figures in 
the Richmond and Tri-Cities MPO areas, and then a regionally collaborated estimate 
of figures for 2031 was developed. The forecasted numbers were prepared under 
the guidance of the member governments and approved by the respective MPOs.  

The average household size and the number of autos for the year 2031 were 
estimated from the 2000 Census using growth rates derived from historical trends in 
the region. 

 
Table 2-2 presents the socioeconomic forecast totals for the jurisdictions that lie 
within the eight-hour ozone maintenance area.  This data was used to develop the 
travel demand modeling forecasts for this conformity analysis.  

Table 2-2:  Socioeconomic Forecasts* 

Richmond LRTP Study Area Year 

Population Households Automobiles Employment 

2011 1,056,703 428,434 763,310 743,822 

2018 1,155,450 469,000 852,359 803,475 

2021 1,197,762 486,377 890,546 829,037 

2031 1,338,851 544,362 1,017,813 914,278 

*This summary developed by VDOT is based on the data approved by the Tri-Cities and Richmond MPO. 
 

 
 

Project Lists & Regional Network Development  
 

A project list was generated to develop the transportation networks by analysis year, 
and to identify projects that are regionally significant (or otherwise subject to 
transportation conformity analysis).  Projects subject to conformity that could not be 
modeled in the Travel Demand Forecast Model were analyzed “off-model”.  All 
projects occurring on roadway segments bearing a Federal Functional Classification 
were coded, provided that the nature of the project was amenable to network coding.  
In general, changes were coded for new facilities, road widenings that increase the 
number of through travel lanes, interchanges on limited access facilities, and 
alterations to the road’s operating characteristics (such as speed limit and presence 
of traffic signals).  Turn lanes and at-grade intersection improvements were not 
included in the modeled network, as such improvements are not amenable to 
modeling at a regional scale. 
 
This conformity analysis is based on the region’s 2031 LRTP and FY 09-12 TIP.  
Consistent with the requirements of the Rule, regional emission analyses were 
performed for 2011, 2018, 2021 and 2031 for the TIP and LRTP. The LRTP 
Cube/Voyager transportation networks for each of the four analysis years include all 
regionally significant modeled projects included in the LRTP, and coded into the 
appropriate year based on anticipated construction completion dates. Where 
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possible, completion dates reflect estimates included in the LRTP/TIP project 
descriptions or in VDOT’s six-year plan.  For future projects, completion dates were 
determined by adding three years to the anticipated project start date. 
 
The modeled network for each analysis year reflects the travel conditions expected 
to be in place during that analysis year. For example, the 2011 network includes 
existing roadways as well as improvements listed in the 2031 CLRP that are 
anticipated to be complete by 2011. Subsequent networks include existing networks 
plus completed projects from earlier analysis years. Thus, the 2018 network includes 
all the 2011 projects plus additional projects completed by 2018. 

 
Appendix E presents the final project lists used to develop the LRTP and TIP 
networks for each analysis year. 

Travel Demand Forecast Model Output  
 
The Cube/Voyager travel demand model generates estimates of VMT for all major 
roadway classes (minor arterial and above).  Collector and local roadway VMT are 
estimated through off-model procedures.  The final assigned volumes from the 
Cube/Voyager transportation model are extracted from the loaded network that is 
computed during the highway assignment step.  Vehicle miles traveled are computed 
within the model by multiplying the volume estimated for each network link by the 
length of the link.  The post processor uses the loaded network volumes and 
capacities, along with other relevant travel information such as number of lanes, free 
flow speed, and link length to calculate congested speeds for each of the highway 
functional classes.  The VMT and congested speed results are then used as input to 
MOBILE6.2 to calculate emission factors.  Appendix B contains VMT estimates by 
jurisdiction, roadway class, and time of day for each analysis year. 
 
The roadway capacity per lane, which is used for capacity restraint in the travel 
demand model, is extracted from the model network, and is used along with traffic 
volumes and number of lanes to compute congested roadway speeds in the post-
processor. 
 
Other Off-line Analyses 

 
Some transportation projects that have a potentially significant impact on regional air 
quality cannot be coded into the transportation modeling network. These are 
categorized as “off-line projects” and are analyzed using a variety of methodologies 
that include elasticity/pivot-point analysis and the use of traffic engineering principles 
to estimate their traffic and emission impacts.  

 
Off-line analyses for Richmond can also include transit bus replacements, 
Congestion Mitigation and Air Quality (CMAQ) funded projects, van pools, and park-
and-ride lots.  

 
Since these adjustments were not needed to demonstrate conformity for this update 
of the LRTP and TIP, they were not applied. 
 
Emission Factor Forecasting (US EPA MOBILE6.2 Model) 
MOBILE6.2 is the current version of the MOBILE emission factor modeling software 
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application developed and required by EPA for use in conformity determinations and 
the development of SIPs and associated revisions. The model was designed to be 
used to develop estimates of historic, current and future emission factors for area-
wide (e.g., regional) on-road motor vehicle fleets. MOBILE6.2 can calculate in-use 
fleet average emission factors for: 

• Criteria pollutants: hydrocarbons, carbon monoxide, nitrogen oxides, exhaust 
particulate, hazardous air pollutants (HAP), and carbon dioxide. 

• Gas, diesel, and natural gas-fueled cars, trucks, buses and motorcycles. 
• Calendar years between 1952 and 2050. 

 
Emission factors are generated by the model in units of grams of pollutant per 
vehicle mile of travel. As noted previously, emission factors are combined with VMT 
projections obtained from the regional travel demand model to generate estimates of 
regional emissions. Modeled emission factors vary with vehicle class, age 
(registration distribution by vehicle class), humidity, ambient temperatures, fuel 
specifications, and operation (speed, by roadway functional class).  

 
For this analysis, both national default data and region-specific inputs were used with 
MOBILE6.2 to determine emission factors for this analysis. Input data applied for this 
analysis that are specific to Richmond include: reformulated gasoline (with the 
exception of the county of Prince George and City of Petersburg, which use 
conventional gasoline), registration distributions, VMT fraction by vehicle and 
roadway class, average speed for each roadway link, hourly temperatures, hourly 
relative humidity values, and average barometric pressure.  

 
Key MOBILE6.2 input data for the Richmond eight-hour ozone maintenance area are 
summarized below and in Appendix C. 
 
Emission Control Programs 

 
Table 2-4 lists emission control programs in effect for the Richmond area as input to 
the MOBILE6.2 model. The locality-specific MOBILE input parameters are consistent 
with the approved maintenance SIP and are based on the latest planning 
assumptions.  

 
The programs include: 

 
• Reformulated gasoline (RFG), and gasoline Reid Vapor Pressure (RVP): 

RFG was modeled for all jurisdictions within the maintenance area, with the 
exception of the County of Prince George and the City of Petersburg which 
both use conventional gasoline. RFG benefits were modeled for all analysis 
years after 1996, consistent with Virginia regulations requiring RFG.  

 
RFG Phase 2, which is currently in effect, has a Reid vapor pressure (RVP) 
of approximately 6.8 pounds per square inch (PSI). For the County of Prince 
George and the City of Petersburg, the RVP of conventional gasoline was 
taken as 8.4 PSI.  
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Table 2-4: Emission Control Programs 

Programs 2011 2018 2021 2031 

Reformulated Gasoline* Yes Yes Yes Yes 

RVP (PSI): 

• All jurisdictions except Prince 
George and Petersburg 

 

6.8 

 

6.8 

 

6.8 

 

6.8 

• Petersburg and Prince George 8.4 8.4 8.4 8.4 

2004 & 2007 HDDV Programs Yes Yes Yes Yes 

NLEV Yes Yes Yes Yes 

Tier 2 Standards Yes Yes Yes Yes 
 

*Except for the county of Prince George, and the City of Petersburg which use conventional gasoline 
 

  
• 2007 Heavy Duty Diesel Vehicle (HDDV): The 2007 Heavy Duty Diesel 

Vehicle (HDDV) program including the implementation of ultra low sulfur 
diesel was specified for the emission factor modeling for the conformity 
analysis. From the regulatory announcement4: 
 
New Standards for Heavy-Duty Highway Engines and Vehicles 
[EPA is] finalizing a PM emissions standard for new heavy-duty engines of 0.01 
grams per brake-horsepower-hour (g/bhp-hr), to take full effect for diesels in the 
2007 model year. [EPA is] also finalizing standards for NOx and non-methane 
hydrocarbons (NMHC) of 0.20 g/bhp-hr and 0.14 g/bhp-hr, respectively. These NOx 
and NMHC standards will be phased in together between 2007 and 2010, for diesel 
engines. The phase-in will be on a percent of-sales basis: 50 percent from 2007 to 
2009 and 100 percent in 2010. Gasoline engines will be subject to these standards 
based on a phase in requiring 50 percent compliance in the 2008 model year and 
100 percent compliance in the 2009 model year. 
 
The program includes flexibility provisions to facilitate the transition to the new 
standards and to encourage the early introduction of clean technologies, and 
adjustments to various testing and compliance requirements to address differences 
between the new technologies and existing engine based technologies. 
 
New Standards for Diesel Fuel 
Refiners will be required to start producing diesel fuel for use in highway vehicles 
with a sulfur content of no more than 15 parts per million (ppm), beginning June 1, 
2006. At the terminal level, highway diesel fuel sold as low sulfur fuel will be required 
to meet the 15 ppm sulfur standard as of July 15, 2006. For retail stations and fleets, 
highway diesel fuel sold as low sulfur fuel must meet the 15 ppm sulfur standard by 
September 1, 2006.  
 
This program includes a combination of flexibilities available to refiners to ensure a 
smooth transition to low sulfur highway diesel fuel. 

 
• National Low Emission Vehicle (NLEV) program: The NLEV program was 

specified in the emission factor modeling for the conformity analysis. The 
NLEV program, finalized by EPA in March 1998, implemented cleaner light-

                                                           
4 EPA Office of Transportation and Air Quality, December 2000, “Heavy-Duty Engine and Vehicle Standards and 
Highway Diesel Fuel Sulfur Control Requirements”, EPA420-F-00-057. 
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duty gasoline vehicles beginning in model year 1999.   
 

• Tier 2 Vehicle Emission Standards: EPA Tier 2 vehicle emission standards 
implementation beginning with the 2004 model year was specified for the 
modeling for the conformity analysis. Gasoline sulfur levels as required for 
the Tier 2 standards were incorporated into the modeling. From the 
supplementary information included with the final Tier 2 rule5: 
Highlights of the Tier2/Gasoline Sulfur Program 

For cars, and light trucks, and larger passenger vehicles, the program will— 
o Starting in 2004, through a phase in, apply for the first time the same set of 

emission standards covering passenger cars, light trucks, and large SUVs and 
passenger vehicles. … 

o Introduce a new category of vehicles, ‘‘medium-duty passenger vehicles,’’ thus 
bringing larger passenger vans and SUVs into the Tier 2 program. 

o During the phase-in, apply interim fleet emission average standards that match or 
are more stringent than current federal and California ‘‘LEV I’’ (Low-Emission 
Vehicle, Phase I) standards. 

o Apply the same standards to vehicles operated on any fuel. 
o Allow auto manufacturers to comply with the very stringent new standards in a 

flexible way while ensuring that the needed environmental benefits occur. 
o Build on the recent technology improvements resulting from the successful 

National Low-Emission Vehicles (NLEV) program and improve the performance of 
these vehicles through lower sulfur gasoline. 

o Set more stringent particulate matter standards. 
o Set more stringent evaporative emission standards. 
 
For commercial gasoline, the program will— 
o Significantly reduce average gasoline sulfur levels nationwide as early as 2000, 

fully phased in in 2006. Refiners will generally add refining equipment to remove 
sulfur in their refining processes. Importers of gasoline will be required to import 
and market only gasoline meeting the sulfur limits. 

             … 
o Enable the new Tier 2 vehicles to meet the emission standards by greatly reducing 

the degradation of vehicle emission control performance from sulfur in gasoline. 
Lower sulfur gasoline also appears to be necessary for the introduction of 
advanced technologies that promise higher fuel economy but are very susceptible 
to sulfur poisoning (for example, gasoline direct injection engines). 

o Reduce emissions from NLEV vehicles and other vehicles already on the road. 
 

Vehicle age distributions for 2005 were incorporated into the MOBILE6.2 input files 
for this conformity analysis.  

 
A sample of a MOBILE6.2 input file is provided in Appendix C. 
 
Consistent with modeling presented in the Technical Support Document for the 
maintenance plan, inspection and maintenance or anti-tampering programs were not 
included in the modeling for this analysis. 

Ambient Conditions 

Table 2-5 presents average ambient temperatures, relative humidity and barometric 
pressure data as excerpted from the Technical Support Document for the 
                                                           
5 65 FR 6698-6822, February 10, 2000, “40 CFR Parts 80, 85, and 86, Control of Air Pollution From New Motor 
Vehicles: Tier 2 Motor Vehicle Emissions Standards and Gasoline Sulfur Control Requirements; Final Rule”. 
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maintenance plan and applied in the modeling with MOBILE6.2.  

The hourly data for ambient temperature and relative humidity as presented in the 
table were applied for this analysis, as well as the average daily value for barometric 
pressure as presented in the table was applied for this analysis. 

Table 2-5: Ambient Conditions - Ozone Season 
Average Hourly Meteorological Data   

Time (EDT) 
Temperature 

(F) 

Dew 
Point 

(F) 

Relative 
Humidity 

(%) 
Pressure 

(In) 
6:00 AM 71.97 69.00 90.3 30.042 
7:00 AM 75.32 69.98 83.8 30.052 
8:00 AM 79.73 70.41 73.8 30.056 
9:00 AM 83.61 70.02 63.9 30.059 

10:00 AM 86.70 69.67 57.0 30.060 
11:00 AM 88.72 69.80 53.6 30.052 
12:00 PM 90.40 68.37 48.6 30.040 
1:00 PM 91.59 68.20 46.7 30.027 
2:00 PM 92.50 67.46 44.2 30.010 
3:00 PM 92.89 68.18 44.8 29.997 
4:00 PM 92.28 68.20 45.8 29.984 
5:00 PM 91.61 68.80 47.5 29.977 
6:00 PM 90.01 69.93 52.0 29.972 
7:00 PM 85.98 71.43 62.5 29.976 
8:00 PM 83.30 71.69 68.2 29.981 
9:00 PM 80.10 72.31 77.2 29.998 

10:00 PM 78.63 72.50 81.4 30.005 
11:00 PM 77.93 72.30 82.6 30.004 
12:00 AM 74.51 70.51 87.5 30.030 
1:00 AM 74.10 70.01 87.4 30.027 
2:00 AM 73.41 69.42 87.7 30.022 
3:00 AM 72.37 68.82 88.7 30.018 
4:00 AM 72.21 68.91 89.6 30.019 
5:00 AM 71.50 68.91 91.6 30.030 

 Avg Min T 70.97   
 Avg Max T 93.00   
 Avg Pressure 30.018   

 
 

Source: Commonwealth of Virginia, Department of Environmental Quality, “Technical Support 
Document for the Redesignation Request and Maintenance Plan for Richmond 8-Hour 
Ozone Nonattainment Area, Final”, as approved June 18, 2007, 72 FR 30485. See Table 
4.1-2 on age 88. Reproduced with permission. 

Volume and VMT Distributions 
 

Tables 2-6 and 2-7 present federal roadway functional classes and updated volume 
distributions by federal roadway functional class based on data recently published by 
VDOT6. The volume distributions were applied in this analysis as a reasonable 
approximation for the corresponding VMT distributions. The reported distributions 
were allocated to the vehicle classes used in the MOBILE6.2 model. 

                                                           
6 VDOT, 2007, “Traffic Trends and Characteristics for the 2005 Highway Emissions Inventory, Hampton Roads 
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Table 2-6: FHWA Roadway Functional Classes 
 

FHWA Roadway Functional Classes 
1 Rural Interstate 
2 Rural Principal Arterial 
6 Rural Minor Arterial 
7 Rural Major Collector 
8 Rural Minor Collector 
9 Rural Local 
11 Urban Interstate 
12 Urban Freeway/Expressway 
14 Urban Principal Arterial 
16 Urban Minor Arterial 
17 Urban Collector 
19 Urban Local 

 

Table 2-7: Volume Distribution by Roadway Functional Class 
 

 
Source: VDOT, 2007, “Traffic Trends and Characteristics for the 2005 Highway Emissions Inventory, 

Hampton Roads and Richmond"  

                                                                                                                                                                      
and Richmond" 

LDG LDGT1 LDGT2 HDG LDDV LDDT HDDV MC
1 Rural Interstate 38.95% 31.72% 10.91% 0.77% 0.06% 0.18% 17.08% 0.33%
2 Rural Principal Arterial 41.72% 33.98% 11.69% 0.99% 0.06% 0.19% 10.92% 0.44%
6 Rural Minor Arterial 43.35% 35.30% 12.15% 1.22% 0.06% 0.20% 7.09% 0.62%
7 Rural Major Collector 43.58% 35.49% 12.21% 1.87% 0.06% 0.20% 5.89% 0.70%
8 Rural Minor Collector 45.31% 36.90% 12.70% 1.35% 0.07% 0.21% 2.79% 0.68%
9 Rural Local 45.21% 36.82% 12.67% 2.12% 0.07% 0.21% 2.44% 0.46%

11 Urban Interstate 42.43% 34.55% 11.89% 0.94% 0.06% 0.20% 9.72% 0.21%
12 Freeway/Expressway 46.12% 37.55% 12.92% 0.62% 0.07% 0.21% 2.36% 0.15%
14 Urban Principal Arterial 46.17% 37.60% 12.94% 0.87% 0.07% 0.21% 1.93% 0.22%
16 Urban Minor Arterial 46.21% 37.63% 12.95% 0.88% 0.07% 0.21% 1.79% 0.26%
17 Urban Collector 46.10% 37.54% 12.92% 0.99% 0.07% 0.21% 1.87% 0.30%
19 Urban Local 45.68% 37.20% 12.80% 1.05% 0.07% 0.21% 2.58% 0.42%

45.24% 36.84% 12.68% 0.92 0.07 0.21 3.78 0.26

HPMS Functional Class 

All Functional Classes 

Richmond Ozone Maintenance Area Volume Distribution 
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Post-Processing  
An overview of the general approach applied in the analysis for calculating regional 
total emissions from on-road motor vehicles emission was provided at the beginning 
of this chapter. This section summarizes specific adjustments made in the post-
processor to the travel demand forecasts to improve the emission forecasts.  

The post-processor first adjusts travel demand forecasts and related parameters as 
needed for the emission calculations, and then generates the emission estimates 
using the forecast VMT by roadway type and jurisdiction with the emission factors 
that were generated using MOBILE6.2. The specific adjustments to the traffic 
forecasts are reviewed in turn below.  

The post-processor was developed using accepted transportation engineering 
methods based on the 2000 Highway Capacity Manual (HCM) and National 
Cooperative Highway Research Program (NCHRP) Report 387.  

Congested Speed Calculation 
 

The post-processor estimates congested speeds using standard Bureau of Public 
Roads (BPR) formulae that are based upon free flow speeds, volumes and capacity. 
Free flow speed is the speed at which a vehicle on the roadway segment would 
travel given no conflict with other traffic, i.e., no congestion. As traffic volumes 
increase and the carrying capacity of the roadway is reached (i.e. congestion 
increases), average speeds decrease. The free flow speeds used are consistent with 
those used in the Cube/Voyager model.    

 
The formulae originally developed by the BPR to describe the relationship between 
congested speeds and roadway free flow speeds, volumes and capacities are now 
applied in transportation models as standard practice. The post-processor uses two 
forms of the BPR equation. The first is for non-signalized roadway segments: 

 

( )  /2.01
      10capacityvolume
speedflowfreecorridorfacilitiesedunsignalizforspeed

+
=  

 
The second is for signalized roadway segments, defined as signalized facilities on 
which traffic signals are spaced two miles or less apart: 

 

( )  /05.01
      10capacityvolume
speedflowfreecorridorfacilitiessignalizedforspeed

+
=  

 
 

Emission factors calculated using MOBILE6.2 are imported into the post-processor 
and applied with the VMT and speed data for both network and off-network facilities 
to generate estimates of emissions by jurisdiction and facility type for the 
maintenance area. 
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Traffic Adjustment Factors 
 

The vehicle activity estimates were forecast through the Cube/Voyager model, and 
are reported as Vehicle Miles Traveled (VMT).  As noted above, the roadway 
network representing the transportation conditions for each analysis year forms the 
basis for the estimation of highway volumes.  The model produces VMT estimates 
that correspond to Average Annualized Daily Traffic (AADT). An ozone season 
adjustment factor is applied to the modeled VMT on each roadway to estimate 
average daily summer traffic, and then a weekday adjustment factor is applied to 
estimate average weekday summer traffic. These adjustments are applied to remain 
consistent with the method used in the 8-hour ozone maintenance plan.   
 
Table 2-8 presents average ozone season and weekday adjustment factors for the 
Richmond area. These are based upon HPMS data for 2005 as presented in "Traffic 
Trends and Characteristics for the 2005 Highway Emissions Inventory, Hampton 
Roads and Richmond" (VDOT, 2007). The tabulated factors were obtained as the 
average for the values reported for June, July and August (the peak ozone season) 
for the Richmond area. The factors are presented by FHWA roadway functional 
class. 

Table 2-8: Traffic Adjustment Factors 
 

FHWA Roadway Functional Class Ozone Season  Week Day 

1 Rural Interstate 1.1373 1.072 

2 Rural Principal Arterial 1.0492 1.069 

6 Rural Minor Arterial 1.0343 1.084 

7 Rural Major Collector 1.0359 1.083 

8 Rural Minor Collector 1.0370 1.078 

9 Rural Local 1.0001 1.000 

11 Urban Interstate 1.0689 1.093 

12 Urban Freeway/Expressway 1.0269 1.124 

14 Urban Principal Arterial 1.0227 1.105 

16 Urban Minor Arterial 1.0254 1.117 

17 Urban Collector 1.0263 1.113 

19 Urban Local 1.0012 1.005 
 

Source:  VDOT, 2007, "Traffic Trends and Characteristics for the 2005 Highway 
Emissions Inventory, Hampton Roads and Richmond" 

Hourly Traffic Volumes 
 

Table 2-9 presents the hourly traffic volumes applied for this analysis. The data were 
obtained from "Traffic Trends and Characteristics for the 2005 Highway Emissions 
Inventory, Richmond and Richmond" (VDOT, 2007). The hourly data are presented 
by federal roadway functional class.  
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Table 2-9: Hourly Traffic Distribution by Roadway Functional Class 
 

Time 
Period Hour 

Rural 
Inter-
state 

Rural 
Prin. 

Arterial 

Rural 
Minor 

Arterial 

Rural 
Major 

Collector 

Rural 
Minor 

Collector 
Rural 
Local 

Urban 
Inter- 
state 

Free-
way 

Urban 
Prin. 

Arterial 

Urban 
Minor 

Arterial 
Urban 

Collector 
Urban 
local 

All 
Roads 

FC   1 2 6 7 8 9 11 12 14 16 17 19   
Night 0 1.71% 0.85% 0.52% 0.60% 0.47% 0.68% 1.17% 0.88% 0.86% 0.70% 0.59% 0.76% 0.81% 

Night 1 1.42% 0.58% 0.33% 0.31% 0.28% 0.55% 0.85% 0.53% 0.52% 0.39% 0.34% 0.44% 0.51% 
Night 2 1.29% 0.47% 0.30% 0.28% 0.20% 0.25% 0.73% 0.42% 0.41% 0.29% 0.27% 0.35% 0.90% 
Night 3 1.27% 0.54% 0.33% 0.32% 0.28% 0.53% 0.71% 0.35% 0.36% 0.25% 0.26% 0.29% 0.38% 
Night 4 1.46% 0.96% 0.65% 0.51% 0.54% 0.58% 0.87% 0.50% 0.50% 0.37% 0.36% 0.38% 0.51% 
Night 5 2.06% 2.18% 2.23% 1.70% 1.82% 1.59% 1.65% 1.35% 1.22% 1.03% 1.03% 1.01% 1.24% 
Night 6 3.36% 3.90% 6.06% 5.08% 5.52% 3.97% 4.30% 4.54% 3.62% 3.46% 3.49% 3.28% 3.79% 

AM Peak 7 4.41% 4.98% 8.26% 7.83% 8.82% 7.15% 6.96% 8.04% 6.27% 6.95% 7.38% 6.21% 6.95% 
AM Peak 8 4.78% 5.39% 6.22% 6.51% 6.36% 6.45% 6.32% 7.53% 6.10% 6.65% 6.66% 5.73% 6.47% 
AM Peak 9 5.37% 5.57% 4.88% 5.02% 4.48% 4.85% 5.10% 5.16% 5.06% 4.94% 4.85% 4.80% 4.96% 
Midday 10 5.82% 5.98% 4.74% 4.93% 4.08% 4.96% 5.02% 4.62% 5.11% 4.78% 4.59% 4.50% 4.82% 
Midday 11 6.13% 6.20% 4.95% 5.32% 4.38% 4.94% 5.35% 4.84% 5.66% 5.45% 5.30% 4.88% 5.36% 
Midday 12 6.12% 6.57% 5.28% 5.77% 4.80% 5.25% 5.61% 5.26% 6.32% 6.20% 6.14% 5.77% 5.97% 
Midday 13 6.27% 6.74% 5.44% 5.77% 4.80% 5.32% 5.74% 5.30% 6.21% 6.03% 5.86% 5.65% 5.88% 
Midday 14 6.44% 6.93% 5.83% 5.96% 5.06% 5.89% 6.06% 5.77% 6.42% 6.16% 6.09% 5.93% 6.10% 
Midday 15 6.62% 7.40% 6.97% 6.93% 6.40% 6.90% 6.81% 6.85% 7.13% 6.92% 6.88% 6.61% 6.88% 

PM Peak 16 6.63% 7.92% 8.08% 8.32% 8.05% 7.46% 7.59% 8.28% 7.94% 7.97% 8.08% 7.69% 7.88% 
PM Peak 17 6.36% 7.50% 8.84% 9.15% 9.88% 8.58% 7.95% 9.33% 8.44% 9.10% 9.43% 9.11% 8.76% 
PM Peak 18 5.43% 5.87% 6.60% 6.62% 7.86% 6.72% 5.95% 6.37% 6.43% 6.77% 7.19% 7.89% 6.56% 

Night 19 4.52% 4.23% 4.41% 4.47% 5.57% 5.41% 4.41% 4.24% 4.77% 4.97% 5.11% 5.76% 4.78% 
Night 20 3.94% 3.31% 3.55% 3.54% 4.33% 5.03% 3.57% 3.32% 3.86% 4.01% 4.03% 5.04% 3.84% 
Night 21 3.49% 2.71% 2.69% 2.58% 3.17% 3.68% 3.12% 2.89% 3.11% 3.20% 3.06% 3.91% 3.10% 
Night 22 2.87% 1.89% 1.79% 1.54% 1.84% 1.89% 2.43% 2.18% 2.16% 2.08% 1.86% 2.48% 2.12% 

Night 23 2.22% 1.31% 1.06% 0.92% 1.02% 1.38% 1.75% 1.47% 1.50% 1.34% 1.14% 1.52% 1.41% 

 
Source: Data presented in VDOT, February 2007, "Traffic Trends and Characteristics for the 2005 Highway Emissions Inventory, Hampton Roads and Richmond" 
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VMT Growth Rates for Local and Collector Roads 
 

Forecasts are required for VMT for local and collector roads that are not captured by 
the regional network model.  The required forecasts are obtained by apply expected 
average annual growth rates for traffic on these facilities to specific base year data 
for the area.  

 
For this analysis, the base year VMT data for local and collector roads were obtained 
from the VDOT 2006 Highway Performance Monitoring System (HPMS) database. 
The growth rates were obtained as the annual average growth rates for auto 
ownership in the Richmond maintenance area, using the forecasts for auto 
ownership as reported in Table 2-2. 

 
Table 2-10 presents forecasts annual average growth rates for local and collector 
road VMT for the Richmond area. Forecast VMT generated based on these rates are 
included with Appendix B. 

 

Table 2-10: Annual Growth Rates for Local and Collector Road VMT* 
 

Jurisdiction Annual Growth Rate 

Ashland 1.028373 
Charles City 1.013044 
Chesterfield 1.015869 
Colonial Heights 1.019630 
Hanover 1.024400 
Henrico 1.013712 
Hopewell 1.014259 
Petersburg 1.002307 
Prince George 1.022138 
Richmond 1.000668 

 

* Based on forecasted growth in auto ownership between 2011 and 2031 
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Chapter 3: Consultation 

In addition to detailed requirements specified in the federal conformity rule for 
consultation on conformity analyses, related state and local requirements apply. 
Consultation conducted for conformity purposes is generally in addition to that 
conducted in the development of the LRTP and TIP (and their respective 
amendments or updates). This section documents applicable regulatory 
requirements for consultation related to conformity analyses and that conducted for 
this analysis to meet those requirements. 

Consultation Requirements and Processes 

Federal conformity rule requirements address both interagency and public 
consultation. Section 93.112 (Criteria and procedures: Consultation) requires that: 
“Conformity must be determined according to the consultation procedures in this 
subpart and in the applicable implementation plan, and according to the public 
involvement procedures established in compliance with 23 CFR part 450. Until the 
implementation plan revision required by §51.390 of this chapter is fully approved by 
EPA, the conformity determination must be made according to §93.105 (a)(2) and (e) 
and the requirements of23 CFR part 450.” 

In response to the requirements of Section 51.390, the “Virginia Regulation for 
Transportation Conformity” (9 VAC 5-151)7 was passed into state law in 2007. It will 
only become effective, however, when it is approved by EPA and published in the 
Federal Register, and this has not occurred as of yet.  As the implementation plan 
revision required under Section 51.390 has not yet been approved, Sections 
93.105(a)(2) and (e) of the conformity rule and the requirements of 23 CFR 450 
therefore apply for this conformity analysis. 

Section 93.105(a)(2) requires that: “Before EPA approves the conformity 
implementation plan revision required by §51.390 of this chapter, MPOs and State 
departments of transportation must provide reasonable opportunity for consultation 
with State air agencies, local air quality and transportation agencies, DOT and EPA, 
including consultation on the issues described in paragraph (c)(1) of this section, 
before making conformity determinations.” 

The referenced Section 93.105(c)[(1)] requires that: “Interagency consultation 
procedures shall also include the following specific process: (1) A process involving 
the MPO, State and local air quality planning agencies, State and local transportation 
agencies, EPA and DOT for the following:  

(i) Evaluating and choosing a model (or models) and associated methods and 
assumptions to be used in hot-spot analyses and regional emissions analyses; 

(ii) Determining which minor arterials and other transportation projects should be 
considered “regionally significant” for the purposes of regional emissions analysis 
(in addition to those functionally classified as principal arterial or higher or fixed 
guideway systems or extensions that offer an alternative to regional highway 
travel), and which projects should be considered to have a significant change in 

                                                           
7  See http://leg1.state.va.us/000/reg/TOC09005.HTM#C0151. 

http://leg1.state.va.us/000/reg/TOC09005.HTM#C0151
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design concept and scope from the transportation plan or TIP; 

(iii) Evaluating whether projects otherwise exempted from meeting the 
requirements of this subpart (see §§93.126 and93.127) should be treated as 
non-exempt in cases where potential adverse emissions impacts may exist for 
any reason; 

(iv) Making a determination, as required by §93.113(c)(1), whether past 
obstacles to implementation of TCMs which are behind the schedule established 
in the applicable implementation plan have been identified and are being 
overcome, and whether State and local agencies with influence over approvals or 
funding for TCMs are giving maximum priority to approval or funding for TCMs. 
This process shall also consider whether delays in TCM implementation 
necessitate revisions to the applicable implementation plan to remove TCMs or 
substitute TCMs or other emission reduction measures; 

(v) Notification of transportation plan or TIP revisions or amendments which 
merely add or delete exempt projects listed in§93.126 or §93.127; and 

(vi) Choosing conformity tests and methodologies for isolated rural nonattainment 
and maintenance areas, as required by §93.109(1)(2)(iii).” 

Section 93.105(e) requires that: “Public consultation procedures. Affected agencies 
making conformity determinations on transportation plans, programs, and projects 
shall establish a proactive public involvement process which provides opportunity for 
public review and comment by, at a minimum, providing reasonable public access to 
technical and policy information considered by the agency at the beginning of the 
public comment period and prior to taking formal action on a conformity 
determination for all transportation plans and TIPs, consistent with these 
requirements and those of 23 CFR450.316(b). Any charges imposed for public 
inspection and copying should be consistent with the fee schedule contained in 49 
CFR 7.43. In addition, these agencies must specifically address in writing all public 
comments that known plans for a regionally significant project which is not receiving 
FHWA or FTA funding or approval have not been properly reflected in the emissions 
analysis supporting a proposed conformity finding for a transportation plan or TIP. 
These agencies shall also provide opportunity for public involvement in conformity 
determinations for projects where otherwise required by law.” 

In response to the requirements of 93.105(c)(1) and (e) as stated above, on 
September 30, 2001 and October 29, 2001, respectively, the Richmond and Tri-
Cities MPO’s approved the Interagency Consultation Procedures for the Richmond 
1-hour ozone maintenance area. On October 13, 2005, the Richmond and Tri-Cities 
MPO’s approved revised Interagency Consultation Procedures to address the 
expanded 8-hour ozone maintenance area. These procedures were developed to 
meet the federal requirements for consultation as cited above, and included the 
formation of an Interagency Consultation Group (ICG) comprised of representatives 
of federal, state and local air and transportation agencies. Table 3-1 presents the 
current membership of the ICG. 

Overall, MPOs are the lead agencies when developing planning work programs, 
LRTPs, TIPs and any revisions to the preceding documents, and associated 
conformity determinations. The RRPDC and CPDC, as the staff to the MPO’s, in 
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conjunction with VDOT as appropriate, conducts consultation in compliance with 
federal planning requirements: 

• Provide adequate public notice of public participation activities and time for public 
review and comment at key decision points, including but not limited to a 
reasonable opportunity to comment on the proposed LRTP and TIP.  

• Provide timely notice and reasonable access to information about transportation 
issues and processes. 

• Employ visualization techniques to describe the LRTP and TIP. 
• Make public information (technical information and meeting notices) available in 

electronically accessible formats and means, such as the World Wide Web. 
• Hold any public meetings at convenient and accessible locations and times. 
• Demonstrate explicit consideration and response to public input received during 

the development of the LRTP and TIP. 
• Seek out and consider the needs of those traditionally underserved by the 

existing transportation systems, such as low-income and minority households, 
who may face challenges accessing employment and other services. 

• Provide an additional opportunity for public comment if the final LRTP or TIP 
differs significantly from the version that was made available for public comment 
by the MPO and raises new material issues which interested parties could not 
reasonably have foreseen from the public involvement efforts. 

• Coordinate with the statewide transportation planning public involvement and 
consultation processes. 

• Periodically review the effectiveness of the procedures and strategies contained 
in the participation plan to ensure a full and open participation process. 
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Table 3-1: Richmond Interagency Consultation Group 
 

 
 

Agency Designated Staff 

MPO Members  
Charles City County Mr. William Britton 
Chesterfield County Ms. Barb Smith 
City of Colonial Heights Mr. George Schanzenbacher 
City of Hopewell Mr. March Altman 
City of Petersburg Mr. Ron Reekes 
City of Richmond Ms. Victoria Badger 
Hanover County Mr. Joe Vidunas 
Henrico County Mr. Todd Eure 
Prince George County Mr. Leon Hughes 
Town of Ashland Mr. Neil Holthouser 
Regional  
Crater Planning District Commission Mr. Joseph Vinsh 
Greater Richmond Transit Company Mr. Larry Hagin 
Ridefinders Mr. Jamison Auten 
Richmond Regional Planning District Mr. Dan Lysy 
State  
Dept. of Environmental Quality Ms. Sonya Lewis-Cheatham 
Dept. of Transportation – Environmental Mr. Jim Ponticello 
Dept. of Rail & Public Transportation Mr. Daniel Rudge 
Federal  
Environmental Protection Agency Mr. Martin Kotsch 
Federal Highway Administration Mr. Ed Sundra 
Federal Transit Administration Mr. Tony Cho 

                

Interagency consultation occurs through several mechanisms including: 

• Regularly scheduled MPO and technical advisory committee (TAC) meetings; 
• Interagency Consultation Group meetings held specifically for the purpose of 

discussing conformity-related issues; and 
• Meetings convened by VDOT and/or VDEQ at which Richmond and Tri-Cities 

issues relating to conformity may be one of several topics discussed. 
 

Topics discussed at ICG meetings include: 

• Approval of conformity analysis methodology, including latest planning 
assumptions and transportation and emission models to be used in the 
conformity analysis; 

• Approval of the emission test(s) to use for the maintenance area 
• Approval of the conformity analysis schedule and process; 
• Approval of the LRTP and TIP project lists for conformity analysis; 
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• ICG Membership updates. 
 
The VDOT, VDRPT, VDEQ and FHWA are represented at MPO and ICG meetings. 
The ICG also includes representatives of the FTA and EPA. 

Consultation Record 

Interagency and public consultation opportunities for the conformity analysis for the 
2031 LRTP and Amended FY 09-12 TIP were (or will be) provided at the following 
meetings and events: 

• Feb 1, 2008; Tri-Cities Technical Advisory Committee approved FY 09-12 TIP 
conformity project list. 

• Feb 14, 2008; Tri-Cities MPO approved the 2031 LRTP and FY 09-12 TIP project 
list for conformity. 

• March 6, 2008; Richmond Technical Advisory Committee approved the FY 09-12 
TIP project list for conformity. 

• March 13, 2008; Richmond MPO approved the 2031 LRTP project list for 
conformity. 

• March 14, 2008; Interagency Consultation Group (ICG) meeting, at which the 
conformity methodology and assumptions, conformity schedule, project lists for 
the conformity analysis were approved by the ICG. An opportunity for public input 
was provided at this meeting but no comments were received. 

• May 9 - June 9, 2008; Tri-Cities public review period for the conformity 
determination. 

•  May 14 - May 28; Richmond public review period for the conformity 
determination. 

• June 12, 2008; Richmond and Tri-Cities MPO approval of the Conformity 
Analysis for 2031 LRTP and FY 09-12 TIP.  

 
Copies of materials distributed for and at the ICG Meeting held March 14, 2008 are 
provided in Appendix D. This meeting marks the beginning of the conformity analysis 
process and provides an opportunity for detailed review and comment on all aspects 
of the process, including methods, assumptions, schedule, and project lists. 
Finalized versions of the project lists are provided separately, in Appendix E. 
 
The attached meeting materials include the agenda, conformity analysis schedule, 
and presentation (PowerPoint slides). The presentation addressed updates to the 
ICG membership list; methodology and assumptions for the conformity analysis 
(including models to be applied); ICG procedures; conformity schedule and process 
(reflected in the list of meetings presented above); and projects lists to be used for 
the conformity analysis for the 2031 LRTP and FY 09-12 TIP.  
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Meeting notices were distributed by email, and the distribution list included the 
members of the Richmond and Tri-Cities TACs in addition to the members of the ICG 
listed in Table 3-1. Draft meeting minutes and an updated conformity project list were 
distributed for comment to all meeting participants and invitees on March 27, 2008. 
No comments were received prior to the distribution of the final minutes. 
 
For reference, the project lists for the 2031 LRTP and FY 09-12 TIP as modeled for 
the conformity analysis were presented to, and approved by, the ICG. Final versions 
of the lists are provided in Appendix E.  
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Chapter 4:  Conformity Demonstration & Conclusion 
 

The results of the conformity analysis for the 2031 LRTP and FY 09-12 TIP are 
presented in this chapter. The analysis was conducted to meet all applicable federal, 
state, and local requirements, applying the methodology and key input data and 
assumptions as presented in the previous chapters. With conformity so demonstrated 
based on the criteria specified in the federal conformity rule, including emission tests for 
the LRTP and TIP as well as other criteria, a finding of conformity for the LRTP and TIP 
is supported. 

 

Conformity Demonstration 

Emission Tests for the LRTP and TIP 
 
Table 4-1 presents the results of the emission (budget) tests required by Section 93.118 
of the federal conformity rule. Emission budgets specified in the maintenance plan (72 
FR 30485, effective June 18, 2007) for the years 2011 and 2018 were applied for this 
analysis. For all years tested, the forecasts (build) emissions for NOx and VOC are less 
than the applicable budgets. The conformity budget tests are therefore satisfied for the 
LRTP and TIP. 

Other Conformity Requirements 

Section 93.109 of the federal conformity rule, and in particular “Table 1 - Conformity 
Criteria” as presented in that section, list criteria for demonstrating conformity. 
Compliance with these criteria as well as a fiscal constraint requirement also specified in 
the federal conformity rule is documented below for the LRTP and TIP, with applicable 
sections of the rule excerpted for reference: 

• §93.108 Fiscal Constraints for transportation plans and TIPs. “Transportation Plans 
and TIPs must fiscally consistent with DOT’s metropolitan planning regulations at 23 
CFR Part 450 in order to be found in conformity”. 

o The MPO documents fiscal constraint with the development of the LRTP and 
TIP, and includes specific sections or chapters addressing cost estimates and 
financial constraint. For the purposes of this conformity demonstration, therefore, 
fiscal constraint is indicated by MPO approval of the project lists for the LRTP 
and TIP and the documentation provided with those reports.  

 
Additionally, a recommendation for a finding of conformity is conditional upon any 
further and separate review as may be required by the US DOT for the fiscal 
constraint criterion consistent with Section 93.108 of the federal conformity rule 
as well as requirements of federal planning regulations specified at 23 CFR Part 
450. 
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Table 4-1: Conformity (Emission Budget) Tests 

 

 
 
 (Numbers may not add exactly due to rounding.) 

 

 

 

 

Yea Regional Emissions 
(tons per ozone season weekday) 

N x VO

201 Budget 

35.963
30.558
5.405

43.661
PASSED

LRTP/TIP Forecast:
 

Network
Off-Network

Budget: 
Conformity Test: 

201 Budget 

202 Interim (within ten years of other years modeled)

203 LRTP Horizon Year 

26.058 
 

19.843 
6.215 

 

32.343 
PASSED 

LRTP/TIP Forecast:
 

Network
Off-Network

Budget: 
Conformity Test: 

19.666
16.321

3.345
26.827

PASSED

18.040 
 

13.682 
4.358 

 

23.845 
PASSED 

LRTP/TIP Forecast:
 

Network
Off-Network

Budget: 
Conformity Test: 

LRTP/TIP Forecast:
 

Network
Off-Network

Budget: 
Conformity Test: 

17.149
14.104

3.045
26.827

PASSED

14.963
12.053

2.910
26.827

PASSED

16.192 
 

12.206 
3.986 

 

23.845 
PASSED 

16.034 
 

11.919 
4.115 

 

23.845 
PASSED 
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• §93.110 Criteria and procedures: Latest planning assumptions: 

o The conformity determination was based upon the latest planning assumptions 
including the use of new traffic forecasts, updated vehicle age distribution data 
(2005), and the most recent socio-economic data.  

• §93.111 Criteria and procedures: Latest emissions model: 

o The most recent version of the EPA emission (factor) model, MOBILE6.2, was 
applied for this conformity analysis. 

• §93.112 Criteria and procedures: Consultation. “…Until the implementation plan 
revision required by §51.390 … is fully approved by EPA, the conformity 
determination must be made according to §93.105(a)(2) and (e) and the 
requirements of 23 CFR part 450”. 

o The implementation plan review required by §51.390 has not as yet been 
approved by EPA. The consultation procedures employed therefore follow          
§93.105(a)(2) and (e) and the requirements of 23 CFR part 450, as required. The 
consultation conducted for this conformity analysis is documented in detail in 
Chapter 3 with meeting and related materials including minutes copied in 
Appendix D. That consultation is summarized below: 

 As noted in Chapter 3, documentation of the consultation conducted including 
the ICG membership list, meeting agenda and presentation materials, 
schedule, handouts, and minutes is provided in Appendix D. An opportunity 
for public input was provided at the ICG meeting held at the beginning of the 
conformity analysis process at which the conformity methodology, schedule 
and project lists were presented. Project lists as finalized following 
consultation are presented in Appendix D. 

 Further, the consultation conducted for this conformity analysis followed the 
Richmond and Tri-Cities MPO approved Interagency Consultation Group 
Procedures.   

 §93.113 Criteria and procedures: Timely implementation of TCMs. “The 
transportation plan, TIP… must provide for the timely implementation of TCMs from 
the applicable implementation plan”… Paragraph (b) identifies specific requirements 
for plans, and paragraph (c) for TIPs. 

o TCMs were not included in the applicable implementation plan or revision for the 
Richmond maintenance area for the eight-hour ozone standard. The criteria may 
therefore be considered as not applicable or as satisfied without further action for 
this area. 

• §93.118 - Criteria and procedures: Motor vehicle emissions budget.  
(a) “The transportation plan, TIP… must be consistent with the motor vehicle 

emissions budget(s) specified in the applicable implementation plan… This 
criterion is satisfied if it is demonstrated that emissions of the pollutants … are 
less than or equal to the motor vehicle emissions budget(s)…”:  

(b) “Consistency with the motor vehicle emissions budget(s) must be demonstrated 
for each year for which the applicable … implementation plan specifically 
establishes motor vehicle emissions budget(s), for the attainment year (if it is 
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within the timeframe of the transportation plan), for the last year of the 
transportation plan’s forecast period, and for any intermediate years as 
necessary so that the years for which consistency is demonstrated are no more 
than ten years apart… “ 

(c) “Consistency with the motor vehicle emissions budget(s) must be demonstrated 
for each pollutant… for which the area is in nonattainment or maintenance…and 
for which the applicable implementation plan … establishes a motor vehicle 
emissions budget.”   

(d) “Consistency with the motor vehicle emission budget(s) must be demonstrated by 
including emissions from the entire transportation system… ” 

 
o The applicable implementation plan is the maintenance plan for the eight-hour 

ozone standard approved and made effective by EPA as of June 18, 2007, which 
established motor vehicle emission budgets for VOC and NOx for the years 2011 
and 2018.  

 
As documented above, total VOC and NOx emissions associated with the 
regional transportation system as planned and programmed in the LRTP and 
TIP, respectively, for all analysis years have been modeled and demonstrated to 
be consistent with (i.e., less than) the motor vehicle emission budgets 
established in the maintenance plan for those pollutants for all years modeled.  
 
The years selected for analysis are consistent with the requirements of this 
section of the conformity rule. The maintenance plan specifies budgets for 2011 
and 2018, and years for which budgets are established are required to be 
analyzed. Additionally, the conformity rule requires modeling for the last year of 
the transportation plan (2031), and that years modeled be no more than ten 
years apart. To meet the latter requirement, the year 2021 was selected. The 
motor vehicle emissions budget criterion is therefore met.  
 
Applicable budgets and the selection of years for modeling are reviewed in 
Chapters 1 and 2. 

Other related requirements that were not specifically included as criteria in “Table 1 - 
Conformity Criteria” (Section 93.109) are reviewed below: 

• §93.122 – Procedures for determining regional transportation-related emissions.  

o All applicable requirements of this section were met, as documented in Chapter 
2, including:  

(a) (1) all regionally significant projects included in the LRTP and TIP were 
included in the regional emissions analysis…; (6) ambient temperatures used 
in the conformity analysis are consistent with those used to establish the 
emission budget in the applicable implementation plan (and, similarly, relative 
humidity data and average barometric pressure as applied are consistent); 
and (7) reasonable methods were applied to estimate VMT on off-network 
roadways,  

(b) (1) A regional network model was applied. The model was last validated in 
2000. Land use, population, employment and other assumptions were 
documented and based on the best available information. Assumed land use 
development is consistent with the future transportation system. A capacity 
sensitive assignment methodology was applied, and (via the post-processor) 



Regional Conformity Analysis - Richmond & Tri-Cities FY 09-12 TIP and 2031 LRTP 
 

Draft Report, April 2008   
 

4-5

emission estimates are based on speeds derived from final assigned 
volumes. Zonal travel impedances are in reasonable agreement with the final 
assigned volumes. The model is reasonably sensitive to changes in times, 
costs and other factors affecting travel choices; (2) reasonable methods were 
applied to estimate traffic speeds sensitive to estimated volumes on each 
roadway segment; (3) The network model was reconciled to HPMS data for 
the base year. 

• §93.126 & §93.127 - Certain types of projects (such as safety projects, transit 
projects, and intersection improvements) that do not have adverse emission impacts 
are exempt from being included in the regional emissions analysis and will not be 
stopped in the absence of conforming LRTP or TIP: 

o All projects that are exempt under the federal conformity rule and would not 
typically be included in the regional network model were not included in the 
regional emissions analysis.   
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Conclusion and Conformity Finding 
 

Table 4-2 presents the results of the conformity analysis for the LRTP and TIP. As 
indicated in the table, the LRTP and TIP meet all applicable requirements of the federal 
transportation conformity rule. A recommendation for a finding of conformity for the 
LRTP and TIP is therefore made, but is conditional upon any further and separate 
review as may be required by the US DOT for the fiscal constraint criterion consistent 
with Section 93.108 of the federal conformity rule and the requirements of federal 
planning regulations specified at 23 CFR Part 450.  

 
 

Table 4-2:  Conformity Criteria Summary* 
 

Demonstrated for the: Section Criteria 
LRTP TIP 

93.108  Fiscal constraint Yes** Yes** 
93.110  Latest planning 

assumptions 
Yes Yes 

93.111 Latest emissions model Yes Yes 
93.112 Consultation Yes Yes 
93.113(b) & (c) TCMs na*** na*** 
93.118 Emissions Budget Yes Yes 

 

*  As specified in the federal conformity rule at 40 CFR 93.109, “Table 1 – Conformity Criteria”, with the 
addition of fiscal constraint as required in Section 93.108.  

**  As indicated by MPO approval of the project list and amendments for the LRTP (and TIP 
amendments) and documented with those reports, and subject to federal review consistent with 23 
CFR Part 450 as referenced in Section 93.108.  

*** The applicable implementation (maintenance) plan for Richmond does not include transportation 
control measures (TCMs), and therefore they are not required for the conformity analysis or 
determination. See 72 FR 30485, effective June 18, 2007. 
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Appendix A:  Socioeconomic Forecast by Jurisdiction 
 

2011 Population Auto Households Employment 
Ashland 7,801 6,493 2,827 8,695 
Charles City 6,678 5,678 2,638 1,934 
Chesterfield 316,446 241,437 121,665 177,298 
Colonial Heights 18,426 11,025 7,772 9,520 
Hanover 105,058 98,772 37,944 47,617 
Henrico 316,620 236,867 132,270 260,985 
Hopewell 25,328 13,916 10,413 8,529 
Petersburg 37,031 20,011 15,384 15,130 
Prince George 29,813 20,095 10,685 9,278 
Richmond 193,502 109,016 86,836 204,836 
Total 1,056,703 763,310 428,434 743,822 
      
2018 Population Auto Households Employment 
Ashland 9,283 8,197 3,163 9,476 
Charles City 7,313 6,266 2,917 2,339 
Chesterfield 352,305 272,709 138,179 210,078 
Colonial Heights 19,756 12,855 8,330 10,232 
Hanover 120,675 120,189 43,324 53,539 
Henrico 351,692 262,815 146,808 279,014 
Hopewell 26,520 15,511 10,902 8,657 
Petersburg 36,352 20,338 15,112 16,082 
Prince George 33,986 23,958 12,209 11,987 
Richmond 197,568 109,521 88,056 202,071 
Total 1,155,450 852,359 469,000 803,475 
      
2021 Population Auto Households Employment 
Ashland 9,919 8,928 3,307 9,811 
Charles City 7,583 6,516 3,038 2,514 
Chesterfield 367,665 286,113 145,258 224,130 
Colonial Heights 20,331 13,648 8,570 10,536 
Hanover 127,371 129,366 45,624 56,077 
Henrico 366,717 273,943 153,039 286,746 
Hopewell 27,028 16,192 11,112 8,710 
Petersburg 36,065 20,485 14,993 16,484 
Prince George 35,775 25,615 12,860 13,147 
Richmond 199,308 109,740 88,576 200,882 
Total 1,197,762 890,546 486,377 829,037 
      
2031 Population Auto Households Employment 
Ashland 12,035 11,362 3,787 10,927 
Charles City 8,491 7,358 3,437 3,090 
Chesterfield 418,896 330,793 168,854 270,975 
Colonial Heights 22,235 16,264 9,368 11,547 
Hanover 149,690 159,965 53,319 64,540 
Henrico 416,819 311,027 173,809 312,524 
Hopewell 28,726 18,471 11,814 8,896 
Petersburg 35,099 20,955 14,601 17,844 
Prince George 41,739 31,137 15,041 17,017 
Richmond 205,121 110,481 90,332 196,918 
Total 1,338,851 1,017,813 544,362 914,278 
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Appendix B: Traffic Forecast by Jurisdiction 
 
 

 2011 Summertime VMT and Average Speeds 
 JURISDICTION AM Period PM Period Midday Period Night Period 24-Hour Total 
 Functional Class FC# VMT Speed VMT Speed VMT Speed VMT Speed VMT Speed 

 Ashland 
 Urban Minor Arterial 16 29,687 36 38,195 36 56,940 36 35,391 36 160,213 36 
 Urban Collector 17 1,526 23 1,994 23 2,814 23 1,739 23 10,606 23 
 Urban Local 19 3,276 13 4,830 13 6,522 13 4,933 13 22,647 13 
 TOTAL 34,490 45,018 66,275 42,063 193,466 

 Charles City 
 Rural Minor Arterial 6 31,796 45 38,648 45 54,570 45 39,305 45 164,318 45 
 Rural Major Collector 7 6,277 37 7,810 37 11,238 37 7,080 37 38,769 37 
 Rural Minor Collector 8 3,495 35 4,587 35 5,250 35 4,453 35 21,222 35 
 Rural Local 9 6,400 25 7,900 25 11,544 25 8,864 25 37,043 25 
 TOTAL 47,967 58,943 82,602 59,703 261,352 

 Chesterfield 
 Rural Interstate 1 43,889 65 55,487 65 112,660 65 89,194 65 301,230 65 
 Rural Principal Arterial 2 51,679 42 69,014 42 129,020 42 74,295 42 324,007 42 
 Rural Minor Arterial 6 20,616 40 25,059 40 35,384 40 25,486 40 106,545 40 
 Rural Major Collector 7 19,888 34 24,744 34 35,607 34 22,434 34 124,559 34 
 Rural Local 9 12,859 25 15,871 25 23,193 25 17,810 25 75,467 25 
 Urban Interstate 11 294,290 58 344,112 58 554,136 58 409,474 58 1,602,013 58 
 Freeway/Expressway 12 725,760 56 839,598 56 1,143,283 56 794,063 56 3,502,705 56 
 Urban Principal Arterial 14 405,946 32 531,175 32 857,747 32 532,804 32 2,327,673 32 
 Urban Minor Arterial 16 210,131 34 270,346 34 403,025 34 250,501 34 1,134,004 34 
 Urban Collector 17 95,224 22 124,446 22 175,635 22 108,525 22 622,724 22 
 Urban Local 19 128,415 13 189,288 13 255,604 13 193,351 13 834,930 13 
 TOTAL 2,008,698 2,489,141 3,725,294 2,517,938 10,955,856 

 Colonial Heights 
 Urban Interstate 11 67,854 50 79,342 50 127,767 50 94,412 50 369,375 50 
 Urban Principal Arterial 14 19,773 32 25,872 32 41,779 32 25,952 32 113,376 32  
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Urban Minor Arterial 16 9,214 34 11,855 34 17,673 34 10,985 34 49,727 34 
 Urban Collector 17 10,983 24 14,353 24 20,257 24 12,517 24 73,163 24 
 Urban Local 19 7,541 13 11,115 13 15,009 13 11,354 13 49,941 13 
 TOTAL 115,365 142,537 222,485 155,219 655,582 

 Hanover 
 Rural Interstate 1 194,631 65 246,061 65 499,602 65 395,540 65 1,335,834 65 
 Rural Principal Arterial 2 28,884 53 38,573 53 72,111 53 41,525 53 181,093 53 
 Rural Minor Arterial 6 67,520 44 82,071 44 115,883 44 83,467 44 348,941 44 
 Rural Major Collector 7 46,048 34 57,292 34 82,443 34 51,943 34 300,716 34 
 Rural Minor Collector 8 20,286 35 26,625 35 30,476 35 25,851 35 130,254 35 
 Rural Local 9 37,081 25 45,769 25 66,883 25 51,359 25 226,920 25 
 Urban Interstate 11 250,636 61 293,068 61 471,937 61 348,734 61 1,364,374 61 
 Freeway/Expressway 12 9,356 38 10,824 38 14,739 38 10,237 38 45,157 38 
 Urban Principal Arterial 14 41,737 35 54,612 35 88,188 35 54,780 35 239,316 35 
 Urban Minor Arterial 16 45,620 37 58,693 37 87,498 37 54,385 37 246,197 37 
 Urban Collector 17 81,708 23 106,783 23 150,707 23 93,122 23 557,155 23 
 Urban Local 19 16,667 13 24,567 13 33,174 13 25,095 13 112,991 13 
 TOTAL 840,175 1,044,938 1,713,643 1,236,037 5,088,948 

 Henrico 
 Rural Interstate 1 29,781 61 37,650 61 76,444 61 60,522 61 204,396 61 
 Rural Minor Arterial 6 7,186 42 8,735 42 12,334 42 8,884 42 37,139 42 
 Rural Major Collector 7 4,122 18 5,128 18 7,380 18 4,650 18 25,543 18 
 Rural Local 9 1,200 25 1,481 25 2,164 25 1,662 25 6,968 25 
 Urban Interstate 11 769,822 60 900,151 60 1,449,545 60 1,071,130 60 4,190,648 60 
 Freeway/Expressway 12 9,661 39 11,177 39 15,219 39 10,571 39 46,628 39 
 Urban Principal Arterial 14 265,180 32 346,984 32 560,314 32 348,049 32 1,520,527 32 
 Urban Minor Arterial 16 376,225 34 484,038 34 721,590 34 448,506 34 2,030,359 34 
 Urban Collector 17 103,744 22 135,581 22 191,350 22 118,235 22 671,271 22 
 Urban Local 19 186,467 13 274,858 13 371,153 13 280,758 13 1,199,555 13 

 TOTAL 1,753,389 2,205,783 3,407,494 2,352,965 9,933,034 

 Hopewell 
 Urban Interstate 11 57,870 59 67,668 59 108,967 59 80,521 59 315,026 59 
 Urban Principal Arterial 14 27,845 32 36,434 32 58,835 32 36,546 32 159,660 32 
 Urban Minor Arterial 16 14,867 33 19,127 33 28,514 33 17,723 33 80,231 33 
 Urban Collector 17 3,153 19 4,121 19 5,816 19 3,594 19 20,458 19 
 Urban Local 19 8,049 13 11,865 13 16,021 13 12,119 13 51,920 13 
 TOTAL 111,784 139,214 218,153 150,503 627,294 
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Petersburg 
 Urban Interstate 11 88,242 52 103,181 52 166,155 52 122,779 52 480,357 52 
 Urban Principal Arterial 14 43,656 35 57,124 35 92,244 35 57,299 35 250,324 35 
 Urban Minor Arterial 16 20,093 34 25,851 34 38,538 34 23,953 34 108,435 34 
 Urban Collector 17 10,179 23 13,302 23 18,774 23 11,601 23 62,239 23 
 Urban Local 19 17,921 13 26,416 13 35,671 13 26,983 13 108,946 13 
 TOTAL 180,091 225,874 351,382 242,615 1,010,300 

 Prince George 
 Rural Interstate 1 40,304 63 50,954 63 103,457 63 81,908 63 276,622 63 
 Rural Principal Arterial 2 34,031 53 45,446 53 84,961 53 48,924 53 213,362 53 
 Rural Minor Arterial 6 25,290 42 30,740 42 43,405 42 31,263 42 130,698 42 
 Rural Major Collector 7 11,654 37 14,500 37 20,866 37 13,146 37 75,273 37 
 Rural Minor Collector 8 2,799 38 3,673 38 4,204 38 3,566 38 17,771 38 
 Rural Local 9 8,021 25 9,901 25 14,468 25 11,110 25 48,547 25 
 Urban Interstate 11 63,598 58 74,366 58 119,754 58 88,491 58 346,208 58 
 Urban Principal Arterial 14 27,322 38 35,750 38 57,730 38 35,860 38 156,661 38 
 Urban Minor Arterial 16 17,617 38 22,666 38 33,789 38 21,002 38 95,074 38 
 Urban Collector 17 19,398 25 25,351 25 35,779 25 22,108 25 130,817 25 
 Urban Local 19 4,864 13 7,169 13 9,681 13 7,323 13 32,611 13 

 TOTAL 254,899 320,515 528,093 364,700 1,523,645 

 Richmond 
 Urban Interstate 11 305,096 59 356,748 59 574,484 59 424,510 59 1,660,838 59 
 Freeway/Expressway 12 146,133 57 169,055 57 230,202 57 159,886 57 705,277 57 
 Urban Principal Arterial 14 240,740 29 315,005 29 508,674 29 315,971 29 1,380,390 29 
 Urban Minor Arterial 16 213,197 30 274,291 30 408,906 30 254,157 30 1,150,551 30 
 Urban Collector 17 64,075 21 83,738 21 118,182 21 73,025 21 388,595 21 
 Urban Local 19 125,524 13 185,026 13 249,849 13 188,998 13 756,869 13 
 TOTAL 1,094,765 1,383,863 2,090,297 1,416,547 6,042,519 

 Richmond Total 6,441,622 8,055,827 12,405,718 8,538,291 36,291,996 
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 2018 Summertime VMT and Average Speeds 
 JURISDICTION AM Period PM Period Midday Period Night Period 24-Hour Total 
 Functional Class FC# VMT Speed VMT Speed VMT Speed VMT Speed VMT Speed 

 Ashland 
 Urban Minor Arterial 16 39,700 36 51,076 36 76,143 36 47,327 36 214,246 36 
 Urban Collector 17 1,526 23 1,994 23 2,814 23 1,739 23 12,901 23 
 Urban Local 19 3,276 13 4,830 13 6,522 13 4,933 13 27,546 13 
 TOTAL 44,502 57,900 85,479 53,999 254,693 

 Charles City 
 Rural Minor Arterial 6 33,225 45 40,385 45 57,023 45 41,072 45 171,705 45 
 Rural Major Collector 7 6,277 37 7,810 37 11,238 37 7,080 37 42,450 37 
 Rural Minor Collector 8 3,495 35 4,587 35 5,250 35 4,453 35 23,238 35 
 Rural Local 9 6,400 25 7,900 25 11,544 25 8,864 25 40,560 25 
 TOTAL 49,397 60,681 85,055 61,470 277,953 

 Chesterfield 
 Rural Interstate 1 46,425 65 58,692 65 119,169 65 94,347 65 318,634 65 
 Rural Principal Arterial 2 60,421 43 80,688 43 150,844 43 86,862 43 378,815 43 
 Rural Minor Arterial 6 21,975 40 26,710 40 37,715 40 27,165 40 113,565 40 
 Rural Major Collector 7 19,888 34 24,744 34 35,607 34 22,434 34 139,072 34 
 Rural Local 9 12,859 25 15,871 25 23,193 25 17,810 25 84,260 25 
 Urban Interstate 11 303,852 58 355,294 58 572,143 58 422,780 58 1,654,069 58 
 Freeway/Expressway 12 788,827 56 912,557 56 1,242,630 56 863,065 56 3,807,078 56 
 Urban Principal Arterial 14 460,454 32 602,498 32 972,921 32 604,346 32 2,640,220 32 
 Urban Minor Arterial 16 252,759 34 325,190 34 484,784 34 301,319 34 1,364,051 34 
 Urban Collector 17 95,224 22 124,446 22 175,635 22 108,525 22 695,279 22 
 Urban Local 19 128,415 13 189,288 13 255,604 13 193,351 13 932,209 13 
 TOTAL 2,191,099 2,715,979 4,070,246 2,742,005 12,127,252 

 Colonial Heights 
 Urban Interstate 11 70,037 50 81,894 50 131,876 50 97,449 50 381,255 50 
 Urban Principal Arterial 14 21,010 32 27,491 32 44,392 32 27,575 32 120,468 32
 Urban Minor Arterial 16 9,735 33 12,524 33 18,671 33 11,605 33 52,534 33 
 Urban Collector 17 10,983 24 14,353 24 20,257 24 12,517 24 83,828 24 
 Urban Local 19 7,541 13 11,115 13 15,009 13 11,354 13 57,221 13 
 TOTAL 119,304 147,377 230,206 160,499 695,306 

 Hanover 
 Rural Interstate 1 211,067 65 266,840 65 541,793 65 428,943 65 1,448,644 65 
 Rural Principal Arterial 2 34,099 53 45,536 53 85,129 53 49,021 53 213,784 53 
 Rural Minor Arterial 6 88,703 47 107,819 47 152,240 47 109,653 47 458,415 47 
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MPO Jurisdiction UPC Description/Facility/Location From To Improvement Type Ex
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Richmond Chesterfield 54810

RTE 656 - INSTALL 
RUBBERIZED CROSSING 
SURFACE

AT CSX RAILROAD - 
DOT # 623-575T

(0.39 MILE EAST 
ROUTE 1) Install crossing x x No

Richmond Chesterfield 54812

RTE 617 - INSTALL 
RUBBERIZED CROSSING 
SURFACE

AT CSX RAILROAD - 
DOT # 623-585Y

(0.40 MILE NORTH 
ROUTE 618) Install crossing x x No

Richmond Chesterfield 57207
RTE 671 - INSTALL FLASHING 
LIGHTS & GATES

AT NORFOLK 
SOUTHERN 
RAILROAD - DOT # 
715-238H

(0.01 MILE SOUTH 
ROUTE 684)

Safety/Traffic 
Opers/TSM x x No

Richmond Chesterfield 57212
RTE 606 - INSTALL FLASHING 
LIGHTS & GATES

AT NORFOLK 
SOUTHERN 
RAILROAD - DOT # 
NS 715-236U

(0.11 MILE NORTH 
ROUTE 671 SOUTH)

Safety/Traffic 
Opers/TSM x x No

Richmond Chesterfield 57220
RTE 613 - INSTALL RUBBER 
CROSSING SURFACE

AT CSX RAILROAD - 
DOT # CSX 623-577G

(0.01 MILE WEST 
ROUTE 614)

Safety/Traffic 
Opers/TSM x x No

Richmond Chesterfield 65141
RTE 617 - INSTALL RUBBER 
CROSSING SURFACE

AT CSX RAILROAD - 
DOT # 623-589B

(0.31 MILE EAST 
ROUTE 620)

Safety/Traffic 
Opers/TSM x x No

Richmond Chesterfield 65142
RTE 617 - INSTALL RUBBER 
CROSSING SURFACE

AT CSX RAILROAD - 
DOT # 623-587M

(0.39 MILE EAST 
ROUTE 618)

Safety/Traffic 
Opers/TSM x x No

Richmond Chesterfield 86548
RT 714 - Install Lay-In Concrete 
Crossing Surface .07 MI N of RT 1002

Safety/Traffic 
Opers/TSM x x No

Richmond Chesterfield 86552
RT 718 - Install Lay-In Concrete 
Crossing Surface .10 MI W of RT 1709

Safety/Traffic 
Opers/TSM x x No

Richmond Chesterfield 86553
RT 620 - Install Lay-In Concrete 
Crossing Surface .34 MI E of RT 1

Safety/Traffic 
Opers/TSM x x No

Richmond Chesterfield 86557
RT 1144 - Install Lay-In 
Concrete Crossing Surface .40 MI E of RT 1

Safety/Traffic 
Opers/TSM x No

Richmond Chesterfield 1326

RTE 683 - (FOREST HILL AVE) 
- PROV SIDEWALKS & IMP 
DRAIN

0.210 MILE WEST 
ROUTE 678 
(BUFORD ROAD)

0.178 MILE EAST 
ROUTE 678 (BUFORD 
ROAD)

Const Sidewalk, imprv 
drainage x No

Richmond Chesterfield 1489 RTE 642 - RECONSTRUCTION

0.145 KILOMETER 
NORTH ROUTE 611 
(KINGSLAND RD)

ROUTE 641 (BEULAH 
ROAD) Reconstruction x No

Richmond Chesterfield 1652
RTE 604-RECONSTRUCTION 
& WIDEND TO 4 LANES

0.030 KILOMETER 
SOUTH ROUTE 651 
(BELMONT ROAD)

1.124 KILOMETER 
EAST ROUTE 360 
(HULL STREET)

Recon/Widen to 4 
lanes 4 Complete x Yes

Richmond Chesterfield 8503 BRANDERS BRIDGE RD.

0.25 MILES S OF 
INTERSECTION RTE 
631

0.07 MILES N OF 
INTERSECTION RTE 
631

Recon/Intersection 
relocation x x No
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