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TPB R5-2011
November 17, 2010

NATIONAL CAPITAL REGION TRANSPORTATION PLANNING BOARD
777 North Capitol Street, N.E.
Washington, D.C. 20002

RESOLUTION FINDING THAT THE 2010 CONSTRAINED LONG RANGE PLAN AND
THE TRANSPORTATION IMPROVEMENT PROGRAM FOR FY 2011-2016
CONFORM WITH THE REQUIREMENTS OF
THE CLEAN AIR ACT AMENDMENTS OF 1990

WHEREAS, the National Capital Region Transportation Planning Board (TPB) has been
designated by the Governors of Maryland and Vi rginia and the Mayor of the District of
Columbia as the Metropolitan Planning Organization (MPO) for the Washington
Metropolitan Area; and

WHEREAS, the U.S. EnvironmentalProtection Agency (EPA), inconjunction with the U.S.
Department of Transportation (DOT), under the Clean Air Act Amendments of 1990
(CAAA), issued on November 24, 1993 "Criteria and Procedures for Determining
Conformity to State or Federal Implementation Plans of Transportation Plans, Programs,
and Projects Funded or Approved Under Title 23 U.S.C. or the Federal Transit Act," and,
over the years, subsequently amended these regulations and provided additional guidance,
which taken together provide the specific criteria for TPB to make a determination of
conformity of its financially Constrai ned Long Range Transportation Plan (CLRP) and
Transportation Improvement Program (TIP) with the state implement ation plans for air
quality attainment within the Metropolitan Washington non-attainment area; and

WHEREAS, a work program was developed to address all procedures and requirements,
including public and interagency consultation, and the work program was released for
public comment on April 15 and approved by the TPB at its May 19, 2010 meeting; and

WHEREAS, on May 19, 2010, the TPB approved the major projects submitted for inclusion
in the air quality conformity assessment for the 2010 CLRP and FY 2011-2016 TIP; and

WHEREAS, in each year's update of the CL RP between 2000 and 2004, the TPB has
explicitly accounted for the funding uncertainties affecting the Metrorail system capacity and
levels of service beyond 2005 by constraining transit ridership to or through the core area
to 2005 levels; and

WHEREAS, as a result of the "Metro Matters" commitments for Metro's near-term funding,
the transit ridership constraint to or through the core area was applied in the 2005 through
2008 CLRP conformity analysis using 2010 ridership levels rather than 2005 levels; and



WHEREAS, in October 2008 federal legislationwas enacted to authorize $150 million per
year for 10 years in funding for WMATA's capital and preventive maintenance projects,
and, the legislatures of Mary land, Virginia, and District of Columbia have taken steps to
identify the required dedicated local matc hing revenues and this additional revenue was
assumed to be available in the financial plan for the 2010 CLRP and the transit ridership
constraint to or through the core area was applied in the 2010 CLRP conformity analysis
using 2020 ridership levels for 2030 and 2040; and

WHEREAS, on October 14, 2010, the draft Air Quality Conformity Determination of the
2010 CLRP and FY 2011-2016 TIP was releasedfor a 30-day public comment period and
inter-agency review; and

WHEREAS, the analysis reported in  Air Quality Conformity Determination of the 2010
Constrained Long Range Plan and the FY 2011-2015 Transportation Improvement
Program for the Washington Metropolitan Region, dated October 14, 2010 demonstrates
adherence to all mobile source emissions budgets for volatile organic compounds,
nitrogen oxides, carbon monoxide and fine partcle emissions (PM2.5), and demonstrates
that PM2.5 emissions meet the requirement that such emissions are not greater than 2002
levels, meets all regulatory, planning and in teragency consultation requirements, and
therefore provides the basis for a finding of conformity of the plan and program with the
requirements of the CAAA; and

WHEREAS, in the attached letter of November 10, 2010,the Metropolitan Washington Air
Quality Committee (MWAQC) states that it has reviewed the  Air Quality Conformity
Determination of the 2010 Constrained Long Range Plan and the FY 2011-2016
Transportation Improvement Program for the Washington Metropolitan Region, and that the
analysis demonstrates that all required emissions tests are being met.

NOW, THEREFORE, BE IT RESOLVED THAT THE NATIONAL CAPITAL REGION
TRANSPORTATION PLANNING BOARD determines that the 2010 Constrained Long
Range Plan and the Transportaton Improvement Program for FY 2011-2016 conform to all
requirements of the Clean Air Act Amendments of 1990.

Adopted by the Transportation Planning Board at its regular meeting on November 17, 2010.



TPB R6-2011
November 17, 2010

NATIONAL CAPITAL REGION TRANSPORTATION PLANNING BOARD
777 North Capitol Street, N.E.
Washington, D.C. 20002

RESOLUTION APPROVING
THE 2010 CONSTRAINED LONG RANGE
TRANSPORTATION PLAN FOR THE NATIONAL CAPITAL REGION

WHEREAS, the National Capital Region Transportation Planning Board (TPB), which is
the metropolitan planning or ganization (MPO) for the Washington Region, has the
responsibility under the provis ions of the Safe, Accountabl e, Flexible, and Efficient
Transportation Equity Act - A Legacy for Users (SAFETEA-LU) of 2005 for developing
and carrying out a continuing, cooperative and comprehensive transportation planning
process for the Metropolitan Area; and

WHEREAS, the Federal Planning Regu lations of the Federal T ransit Adm inistration
(FTA) and the Federal Highway Administ ration (FHWA) implementing SAFET EA-LU,
which became effective July 14, 2007, specify the development and content of the long
range transportation plan and require that it be reviewed and updated at least every four
years; and

WHEREAS, on July 15, 2009, the TPB appr oved the 2009 Constrained Long-Range
Transportation Plan (CLRP) and FY 2010-2015 TIP which were developed as specified
in the Federal Planning Regulations; and

WHEREAS, on Nov ember 18, 2009, the TPB issu ed a s olicitation doc ument for
projects and strategies to be included in the 2010 CLRP and FY 2011-2016 TIP that will
meet federal planning require ments and address the federal planning factors and goals
in the TPB Vision; and

WHEREAS, the transportation implem enting agencies in the region provided
submissions for the 2010 CLRP and input s to the FY 2011-2016 TIP, andthe T PB
Technical Committee and the T PB reviewed the s ubmissions at meetings in April and
May 2010; and

WHEREAS, on May 19, 2010, the TPB approved th e major projects submitted for
inclusion in the air quality conformity assessment for the 2010 CLRP and F Y 2011-2016
TIP; and

WHEREAS, on October 14, 2010, the draft 2010 CLRP, the FY 2011-2016 TIP, and

conformity assessment were released fo r a 30-day public comment period and inter-
agency review at the TPB Citizens Advisory Committee (CAC) meeting; and



WHEREAS, the significant changes for the 2010 CLRP are desc ribed in the attached
memorandum of November 10, 2010 and on the TPB web site, and detailed information
on all of the projects in the 2010 CLRP is provided on the TPB web site and in Appendix
B of the Air Quality Conformity report as adopted November 17, 2010; and

WHEREAS, an updated comprehensive financial plan for the 2010 CLRP demonstrates
that the forecast revenues reasonably expec  ted to be available are equ  al to the
estimated costs of expanding and adequately maintaining a nd operating th e high way
and transit system in the region through 2040; and

WHEREAS, in each year's update of the CLRP between 2000 and 2004, the TPB ha s
explicitly accounted for the funding uncertainties affecting the Metrorail system capacity
and levels of service beyond 20 05 by constraining transit ridership to or through the
core area to 2005 levels; and

WHEREAS, as a result of the "Metro Ma tters" co mmitments for Metro' s near-term
funding, the transit ridership constraint to or through the core area was applied in the
2005 through 2008 CLRP conformi ty analy sis using 2010 riders hip levels r ather than
2005 levels; and

WHEREAS, as a result of the federal legis lation enacted in October 2008 t o authorize
$150 million per year for 10 years in f unding for WMATA's capital and preventiv e
maintenance projects, and steps taken by the legislatures of Maryland, Virgin ia, and
District of Columbia to i dentify the required dedicated lo cal matching revenues, this
additional revenue was assumed to be available in the financial plan for the 2010 CLRP
and the transit ridership constraint to or through the core area was applied in the 2010
CLRP conformity analysis using 2020 ridership levels for 2030 and 2040; and

WHEREAS, on October 14, 2010, the draft Air Qu ality Conformity Determination of the
2010 CLRP and FY 2011-2016 TIP and web-based information were released for a 30-
day public comment period and inter-agency review; and

WHEREAS, during the development of the 2010 CL RP, the TPB Participation Plan wa s
followed, and numerous opportunities were provided for public comment: (1) At the April
15, 2010 TPB Citizens Advisory Committee (CAC) meeting, t he project submissions for
inclusion in the air quality confor mity analy sis of the plan andt he and the air quality
conformity work scope were released, and an opportunity for public comment on these
submissions was provided at the beginning of the May TPB meeting; (2) At the May 19
meeting, the TPB approved a set of responses to the publ ic comments on the project
submissions for inclusion in the CLRP an d TIP documents; (3) On July 8, 2010 the
2010 CLRP was presented to the TPB’s Access  for All Adv isory Committee for their
consideration and comment; (4) On October 14 in conjunction with the CAC meeting, a
public meeting was held on the draft 2010 CL RP and the 2010 financ ial analysis, the
draft FY 2011-2016 TI P, and the draft air qua lity conformity analysis, and the plan and
TIP documents were released for a 30-day  public comment period which closed on



November 13, (5) An opportunity for public comment on these documents was provided
on the TPB web page  and at the beginning of the October and Nov ember TPB
meetings; and (6) the final version of the  TIP will inc lude summaries of all comments

and responses; and

WHEREAS, on November 17, 2010, the TPB dete rmined that the 2010 CLRP conforms
with the requirements of the Clean Air Act Amendments of 1990; and

WHEREAS, the TPB Technical Committee has recommended favorable action on the
2010 CLRP by the Board,

NOW, THEREFORE, BE IT RESOLVED THAT THE NATIONAL CAPITAL REGION
TRANSPORTATION PLANNING BOARD approves the 2010 Co nstrained Long-Range
Transportation Plan for the National Capital Region, as described in the attached
memorandum and the TPB web site, and Appe  ndix B of the Air Quality Conformit vy
report.

Adopted by the Transportation Planning Board at its regular meeting on November 17, 2010.






TPB R7-2011
November 17, 2010

NATIONAL CAPITAL REGION TRANSPORTATION PLANNING BOARD
777 North Capitol Street, N.E.
Washington, D.C. 20002

RESOLUTION APPROVING
THE TRANSPORTATION IMPROVEMENT PROGRAM FOR FY 2011-2016

WHEREAS, the National Capital Region Transportation Planning Board (TPB), which is the
metropolitan planning organiz  ation (MPQO)  for the Washington Region, has the
responsibility under the provis ions of the Safe, Accountable, Flexible, and Efficient
Transportation Equity Act - A Legacy for Us ers (SAFETEA-LU) of 2005 for developing and
carrying out a continuing, cooperative and ¢ omprehensive transportation planning process
for the Metropolitan Area; and

WHEREAS, the Federal Planning Regul ations of the Federal Tr ansit Administration (FTA)
and the F ederal Highway Adm inistration (FHWA) implementing SAF ETEA-LU, which
became effective July 14, 2007, specifyt he development and content of the long range
transportation plan and require that it be revi ewed and updated at leas t every four years;
and

WHEREAS, the TIP is required by FHWA and FTA as a basis and condition for all federal
funding as sistance to state, local and regional agenc ies for transportation improvements
within the Washington planning area; and

WHEREAS, on July 15, 2009, the TPB appr oved the 2009 Constrained Long-Range
Transportation Plan (CLRP) and FY 2010-2015 TIP which were developed as specified in
the Federal Planning Regulations; and

WHEREAS, on July 15, 2009, the TPB directed TPB staff to include in the FY 2010-2015
TIP and subsequent TIPs a separate analysis and descrip tion of bicycle and pedest rian
projects with funding levels where possible; and

WHEREAS, on November 18, 2009, the TPB issued a solicitation document for projects
and strategies to be included in the 2010 CLRP and FY 2011-2016 TIP that will meet
federal planning requir ements and address the federal pl anning factors and goals in the
TPB Vision; and

WHEREAS, the transportation implementing agencie s in the region provided submiss ions
for the 2010 CLRP and inputs to the FY 201 1-2016 TIP, and the TPB Technical Committee
and the TPB reviewed the submissions at meetings in April, September and October 2010;
and

WHEREAS, on May 19, 2010, the TPB approved the m ajor projects submitted for inclusion
in the air quality conformity assessment for the 2010 CLRP and FY 2011-2016 TIP; and

XixX



WHEREAS, on October 14, 2010, the draft 2010 CLRP, the FY 2011- 2016 TIP, and
conformity assessment were released for a 30-day public comment period and inter-agency
review at the TPB Citizens Advisory Committee (CAC) meeting; and

WHEREAS, the FY 2011-2016 TIP proj  ects are consistent with the 2010 CLRP as
approved by the TPB on Nov ember 17, 2010; and are selected in accor dance with the
Federal Planning Regulations; and

WHEREAS, the FY 2011-2016 TIP has been developed to meet the financial requirements
in the Federal Planning Regulations; and

WHEREAS, on November 17, 2010, the TPB dete  rmined that the 2010 CLRPand F Y
2011-2016 TIP conform with the requirements of the Clean Air Act Amendments of 1990;
and

WHEREAS, the U.S. Department of Transportation issued regulations in 1991 on providing
transit services to persons with disabilities to conform to the Americans With Disabilities Act
(ADA) of 1990, and by January 1997, both the Washington Metropolitan Area Tr ansit
Authority and Frederick County AD A Par atransit services were operating as planned in
conformance with the regulations; and

WHEREAS, during the development of the 2010 CLRP and F Y 2011-2016 TIP, the TPB
Participation Plan was followe d, and num erous opportunities were provided for public
comment: (1) At the April 15, 2010 TPB Citizens Advisory Committee (CAC) meeting, the
project submissions for inclusion in the air quality conformity analysis of the plan and t he
and the air quality ¢ onformity work scope were released, and an oppo rtunity for public
comment on these submissions was provided at the beginning of the May TPB meeting; (2)
At the May 19 meeting, the TPB approved a set of responses to the public comments on
the project submissions for inclusion in the CLRP and T IP documents; (3) On July 8, 2010
the 2010 CLRP was presented to the TPB’s Acc ess for All Advisory Committee for their
consideration and comment; (4) On October 14 in conjuncti on with the CAC meeting, a
public meeting was held on the draft 2010 CLRP and the 2010 financial an alysis, the draft
FY 2011-2016 TIP, and the dr aft air qualit y conformity analys is, and the planand TI P
documents were released for a 30-day public comment period which closed on Novem ber
13, (5) An opportunity for public comment on these documents was provided on the T PB
web page and at the beginning of the October and November TPB meetings; and (6) the
final version of the TIP will include summaries of all comments and responses; and

WHEREAS, the TPB Technical Committee has reco mmended favorable action on the F Y
2011-2016 TIP by the Board,

NOW, THEREFORE, BE IT RESOLVED THAT t he NATIONAL CAPITAL REGION
TRANSPORTATION PLANNING BOARD approves the enclosed Transportation
Improvement Program for FY 2011-2016.

Adopted by the Transportation Planning Board at its regular meeting on November 17, 2010.

XX



TPB R8-2011
November 17, 2010

NATIONAL CAPITAL REGION TRANSPORTATION PLANNING BOARD
777 North Capitol Street, N.E.
Washington, D.C. 20002

RESOLUTION ENDORSING THE 2010 CERTIFICATION OF
THE URBAN TRANSPORTATION PLANNING PROCESS FOR
THE NATIONAL CAPITAL REGION

WHEREAS, the National Capital Region Transportation Planning Board (TPB), which is
the m etropolitan pl anning or ganization ( MPO) f or t he Washington R egion, has the
responsibility und er t he provisions o fthe Safe, A ccountable, F lexible, and Efficient
Transportation Equity Act - A Legacy for Users (SAFETEA-LU) of 2005 for developing
and carrying out a c ontinuing, cooperative and comprehensive transportation planning
process for the Washington Metropolitan Area; and

WHEREAS, in the March 27, 2 006 r eport: Transportation Planning Certification
Summary Report Washington, DC-VA-MD, Transportation Management Area, FHWA
and F TA d etermined that " the t ransportation pl anning process of the Transportation
Planning B oard of the Washington DC -VA-MD T MA meets t he requirements of the
Metropolitan Planning Rule at 23 CFR Part 450 Subpart C and 49 CFR Part 613;" and

WHEREAS, the Federal Planning Regulations implementing SAFETEA-LU, which were
issued February 14, 2007 by the Federal Transit Administration (FTA) and the Federal
Highway Administration (FHWA), require that “ the state and MPO shall certify at least
every four years that the metropolitan transportation planning process is addressing the
major issues facing the area and is being carried out in accordance with all applicable
requirements...”; and

WHEREAS, on July 15, 2009 the T PB ap proved the 2009 Constrained Lo ng-Range
Transportation Plan (CLRP) and F Y 2010-2015 TIP which meet the Federal Planning
Regulations and are fully documented on the TPB web site; and

WHEREAS, on November 19, 2009, FHWA and FTA found that the 2009 CLRP and FY
2010-2015 TIP conform to the region’s State Implementation Plans; and

WHEREAS, on November 17,2010, the TPB approved the 2010 CLRP and the FY
2011-20016 TIP; and

WHEREAS, a Statement of Certification, dated November 17, 2010 has been prepared
with signatures of officials from the District of Columbia Department of Transportation,
the Maryland Department of Transportation, the Virginia Department of Transportation,
and the TPB and is appended to this resolution.
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NOW, THEREFORE BE IT RESOLVED BY THE NATIONAL CAPITAL REGION
TRANSPORTATION PLANNING BOARD THAT:

The appended Statement of Certification, dated November 17, 2010 which finds that the
transportation planning process is addressing the major issues in the National Capital

Region and that the process is being conducted in accordance with all applicable
requirements, is hereby endorsed and the Chair of the TPB is authorized to sign it.

Adopted by the Transportation Planning Board at its regular meeting on November 17, 2010.
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TPB R19- 2011
June 15, 2011

NATIONAL CAPITAL REGION TRANSPORTATION PLANNING BOARD
777 North Capitol Street, N.E.
Washington, D.C. 20002

RESOLUTION ON AN AMENDMENT TO
THE FY 2011- 2016 TRANSPORTATION IMPROVEMENT PROGRAM (TIP) THAT IS
EXEMPT FROM THE AIR QUALITY CONFORMITY REQUIREMENT TO UPDATE
PROJECT FUNDING IN THE VIRGNIIA SECTION, AS REQUESTED BY THE VIRGINIA
DEPARTMENT OF TRANSPORTATION (VDOT)

WHEREAS, the National Capital Region Transportation Planning Board (TPB), which is the
metropolitan planning organization (MPO) for the Washington Region, has the responsibility
under the provisions of Safe, Accountable, Flexible, and Efficient Transportation Equity Act
- A Legacy for Users (SAFETEA-LU) for developing and carrying out a continuing,
cooperative and comprehensive transportation planning process for the Metropolitan Area;
and

WHEREAS, the TIP is required by the Federal Highway Administration (FHWA) and the
Federal Transit Administration (FTA) as a basis and condition for all federal funding
assistance to state, local and regional agencies for transportation improvements within the
Washington planning area; and

WHEREAS, on November 17, 2010 the TPB adopted the FY 2011-2016 TIP; and
WHEREAS, the TIP is available online at www.mwcog.org/clrp/tip/ in both a searchable

database and PDF formats and is updated as necessary to reflect amendments and
administrative modifications; and

WHEREAS, notice was provided at the TPB Citizens Advisory Committee (CAC) meeting
on May 12, 2011 that VDOT had requested an amendment to the FY 2011-2016 TIP to
update funding information and amounts in the Virginia section to match VDOT’s FY 2011-
2016 Six Year Improvement Program, as described in the attached materials; and

WHEREAS, copies of the 86-page proposed TIP update document were available at the
May 18 and June 15 TPB meetings and on the web at www.mwcog.org/clrp/tip/vdot-update/; and

WHEREAS, the proposed changes are exempt from the air quality conformity requirement,
as defined in Environmental Protection Agency (EPA) regulations “40 CFR Parts 51 and 93
Transportation Conformity Rule Amendments: Flexibility and Streamlining; Final Rule,”
issued in the May 6, 2005, Federal Register;

NOW, THEREFORE, BE IT RESOLVED THAT the National Capital Region Transportation
Planning Board amends the FY 2011-2016 TIP to update funding information and amounts
in the Virginia section to match VDOT's FY 2011-2016 Six Year Improvement Program, as
described in the attached materials.

Adopted by the Transportation Planning Board at its regular meeting on June 15, 2011.






National Capital Region Transportation Planning Board
777 North Capitol Street, N.E., Suite 300, Washington, D.C. 20002-4290 (202) 962-3310 Fax: (202) 962-3202 TDD: (202) 962-3213

MEMORANDUM

June 9, 2011

To: Transportation Planning Board
From: Ronald F. Kirby

Director, Department of Transportation Planning

Re: Approval of Proposed Amendment to Update Projects and Funding in the Virginia
Section of the FY 2011-2016 Transportation Improvement Program

On May 12, 2011 the Virginia Department of Transportation provided notice of a request for an
amendment to update projects and funding in its section of the FY 2011-2016 Transportation
Improvement Program (TIP). The proposed update reflects the latest planned funding obligation for
both Highway and Transit projects as reflected in the Commonwealth of Virginia’s currently
approved FY 2011-2016 Six Year Improvement program (SYIP) as amended by the Commonwealth
Transportation Board (CTB). The update does not reflect the proposed FY 2012-2017 SYIP that is
currently under review by the CTB. The planned funding obligation continues the CTB’s Federal
Strategy obligating funds for the various projects and its phases as merited by the project’s estimates
and schedules with the objective of maximizing the Commonwealth’s use of federal and state funds.
This update is similar to the annual TIP update performed by the TPB.

The changes in project funding included in this update include: (1) changes in funding amounts to
reflect latest project or project phase estimates; (2) changes in planned year of funding obligation to
reflect latest project or project phase’s schedule; (3) changes to the type of funds planned to be
obligated for a project or project phase to maximize the agency’s funding strategy; and (4) funding
for a new project or a new phase of an existing project that does not affect the approved air quality
conformity analyses of the 2010 CLRP.

During the 30-day public comment period, comments were submitted by the Virginia Department of
Rail and Public Transportation (DRPT) and Virginia Railway Express (VRE) to correct funding
amounts and sources shown in the transit portion of the TIP.

Three tables follow this memo that summarize the proposed update to the FY 2011-2016 TIP. Tables
A and B compare the proposed update to current funding amounts in the approved TIP by funding
source and project type, respectively. These two tables show an increase in TIP funding of $1.57
billion — an approximate increase of 22%. The currently approved TIP is based on VDOT’s FY
2009-2012 STIP which programmed funds through FY 2012. The proposed updates are based on the
proposed FY 2012-2015 STIP which extends funding through FY 2015, providing an additional three
years of funding. Table C compares the funding amounts programmed in each fiscal year against the
estimated revenue from each source, in order to demonstrate the financial constraint of the proposed
update to the TIP.

Copies of the 86-page TIP update document will be made available at the TPB meeting on June 15,
and can be seen online at www.mwcog.org/clrp/tip/vdot-update/.
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TPB R5-2012
November 16, 2011

NATIONAL CAPITAL REGION TRANSPORTATION PLANNING BOARD
777 North Capitol Street, N.E.
Washington, D.C. 20002

RESOLUTION FINDING THAT THE 2011 CONSTRAINED LONG RANGE PLAN
CONFORMS WITH THE REQUIREMENTS OF
THE CLEAN AIR ACT AMENDMENTS OF 1990

WHEREAS, the National Capital Region Transportation Planning Board (TPB) has been
designated by the Governors of Maryland and Virginia and the Mayor of the District of
Columbia as the Metropolit an Planning Organization (MPO) for the Washington
Metropolitan Area; and

WHEREAS, the U.S. Environme ntal Protection Agency (EPA), in conjunction with t he
U.S. Department of Transportation (DOT), undert he Clean Air Act Amendments of
1990 (CAAA), issued on Novem ber 24, 1993 "Criteria and Procedures for Determining
Conformity to State or Federal Implem entation Plans of Transportation Plans,
Programs, and Projects Funde d or Approved Under Title 23  U.S.C. or the Federa |
Transit Act," and, over the years, s ubsequently amended thes e regulations and
provided additional guidance, which taken together provide th e specific criteria for TPB
to make a determination of conformity of its financially Const rained Long Range
Transportation Plan (CLRP) wi th the state implementat ion plans for air quality
attainment within the Metropolitan Washington non-attainment area; and

WHEREAS, awork program was developed to address all proc edures and
requirements, including public and interagency consultation, and the work program was
released for public comment on February 10 and approved by the TPB at its March 16,
2011 meeting; and

WHEREAS, on March 16, 2011, the TPB approved th e projects submitted for inclus ion
in the air quality conformity assessment for the 2011 CLRP; and

WHEREAS, in each year's update of the CLRP between 2000 and 2011, the TPB ha s
explicitly accounted for the funding uncertainties affecting the Metrorail system capacity
and levels of service beyond 20 05 by constraining transit ridership to or through the
core area; and

WHEREAS, after accounting for the "Metro Matters" commitments for Metro's
near-term funding and the Passenger Rail In vestment and Improvement Act of 2008
(PRIIA) legislation and state matching, the transit rider ship constraint to or through the



core area was applied in the both the 2010 CLRP and 2011 CLRP conformity analyses
using 2020 ridership levels for 2030 and 2040; and

WHEREAS, on October 11, 2011, the draft result s of the Air Quality Conformity
Determination of the 2011 CLRP were released for a 30-day public comment period and
inter-agency review; and

WHEREAS, the analysis reported in Air Quality Conformity Determination of the 2011
Constrained Long Range Plan for the Washington Metropolitan Region, dated
November 16, 2011, demonstrates adherence to all mobile source emissions budgets
for volatile organic compounds, nitrogen ox ides, carbon mono xide and fine particle
emissions (PMz5), and demonstrates that PM ;5 emissions meet the requirement that
such emissions are not great er than 2002 levels, meets all regulatory, planning and
interagency consultation requirements, and therefore provides the basis for a finding of
conformity of the plan with the requirements of the CAAA; and

WHEREAS, in the attached letter of November 9, 2011, the Metropolitan Washington
Air Quality Committee (MWAQC) has provi ded favorable comments on the Air Quality
Conformity Determination of the 2011 Constrained Long Range Plan for the
Washington Metropolitan Region;

NOW, THEREFORE, BE IT RESOLVED THAT THE NATIONAL CAPITAL REGION
TRANSPORTATION PLANNING BOARD dete rmines that the 2011 Constrained Long
Range Plan conforms to all requirements of the Clean Air Act Amendments of 1990.

Adopted by the Transportation Planning Board at its regular meeting on November 16, 2011
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Commonwealth of Virginia
Office of Governor Bob McDonnell

FORIMMEDIATE RELEASE
December 6, 2011

Office of the Governor

Contact: Jeff Caldwell

Phone: (804) 225-4260

Email: Jeff.Caldwell @Governor.Virginia.Gov

Virginia Department of Transportation
Contact: Tamara Rollison

Phone: (804) 786-2715

Email: Tamara.Rollison@VDOT.Virginia.Gov

Governor McDonnell Announces|-95 HOV/HOT

Lanes Project in Northern Virginia Advances
~Construction could begin as soon as spring 2012~

RICHM OND - Governor Bob McDonnell announced today that the Virginia Department of
Transportation (VDOT) and Fluor-Transurban have come to an in-principle agreement on the
major commercial terms to build the I-95 High Occupancy V ehicle/High Occupancy Toll
(HOV/HOT) Lanes Project in Northern Virginia. Agreement on the commercial terms means
both parties have established the major tenets of a contract. This step forward enables VDOT and
Fluor-Transurban to finalize the details of a comprehensive agreement and financing package for
the $940 million project.

“Through this action, we will put to work nearly $1 billion in private sector investment to
address one of Virginia's most critical transportation needs,” said Governor McDonnell “The
project will bring congestion relief and new travel choices to Northern Virginians. It will also



provide an economic boost by supporting nearly 8,000 jobs over the construction period and
stimulating $2 billion in economic activity.”

The in-principle agreement was negotiated between Fluor-Transurban, VDOT
Commissioner Greg Whirley, and Virginia' s new Office of Transportation Public-Private
Partnerships (OTP3). The project is being financed and constructed under Virginia's Public-
Private Transportation Act with $843 million financed by Fluor-Transurban, with financial close
targeted to occur in mid 2012. The state contribution is $97 million, which will be used in part to
advance construction activities as early as spring 2012.

The project will expand the existing HOV facility on [-95 to create 29 miles of
HOV/HOT Lanes between Edsall Road in Fairfax County and Garrisonville Road in Stafford
County, with improved access to major Virginia employment centers and military sites.
Motorists will have an option to pay atoll to usethe HOT Lanes, while carpools with three
people or more and buses will have free access to the lanes.

“Virginiarecognizes it must get the most out of its existing transportation assets and find
innovative solutions to move people and freight more efficiently,” said Transportation Secretary
Sean T. Connaughton. “With HOT lanes on both the Beltway and 1-95, we will create a region-
wide network of managed lanes that will enable travelersto get to and from some of Virginia's
most important employment centers and military sites.”

To maximize the benefits of the new HOT Lanes network, the Commonwealth will invest
$200 million to expand bus service in Spotsylvania, Stafford, Prince William and Fairfax
counties, and construct more than 3,000 new park and ride spaces.

Whirley added, “VDOT expects carpools and other travelers who use the existing HOV
lanes will see faster, and more reliable commuting times when HOT lanes are introduced. The
project will help keep traffic moving with improved enforcement and incident response, and by
eliminating what is one of the worg traffic bottlenecks in the region at Dumfries.”

Key aspects of the agreement require Fluor-Transurban to:

e Provide afixed-price, fixed-date, design-build contract

e Finance, design and build the facility; manage and fund all operations and maintenance
for aperiod of 73 years following construction

e Share revenue with the Commonwealth at agreed upon ratesto fund other transportation
improvements in the corridor should the HOT Lanes be a financial success

» Provide substantial contract opportunities for Disadvantaged Business Enterprises and
Small, Women and Minority-Owned businesses

e Maintain free access for High Occupancy Vehicles (HOV) meeting state eligibility
requirements and buses

e Manage traffic levels over the long-term to facilitate quality, reliable travel for HOV and
buses

e Develop and operate a dynamic tolling system. Tolls will vary based on demand to
provide fagt, reliable travel times. All tolls will be paid with an E-ZPass and there will be



no toll booths. Electronic signswill alert travelersto current toll rates so they can make
an informed choice whether or not to use the HOT Lanes.
Return the asset to the Commonwealth in good working order at the end of the agreement

VDOT will continue to own and oversee all aspects of the facility to ensure the

HOV/HQOT lanes are constructed, operated and maintained in accordance with agreed-upon
standards.

The 1-95 HOV/HOT lanes will:

Expand the 1-95 HOV lanes from two to three lanes for 14 miles from Edsall Road to the
Prince William Parkway, improve six miles of existing HOV lanes from the Prince
William Parkway to Route 234, and extend the HOV lanes for nine miles from Dumfries
in Prince William County to Garrisonville Road in Stafford County, alleviating the worst
bottleneck in the region. Stafford County would have HOV lanes for the first time.
Provide a seamless connection to the 1-495 HOT Lanes (under construction) and Tysons
Corner

Allow freetravel for carpools with three or more persons as well as buses, vanpools,
motorcycles and emergency vehicles. Charge single-person vehicles atoll based on time
of day and travel distance.

The Department of Rail and Public Transportation recently completed a sudy to fully

maximize the benefits of the HOV/HOT lanes by identifying multi-modal solutions.
Recommendations include an additional 9,575 park and ride spaces (over 3,000 of those spaces
will be provided by VDOT); expanded transit routes and services from Spotsylvania, Stafford,
Prince William and Fairfax counties, including adding 46 buses; 750 off-site parking spaces and
shuttle services at the Franconia-Springfield Metrorail station; and vanpool, carpool and telework
program assistance. |mprovements are or will be funded in the Commonwealth’s Six-Y ear

I mprovement Program.

Go to www.VirginiaDOT .org for more information.







Appendix B

Functional Geometry Plan Set






Preliminary plan sets submitted under separate cover directly
from Fluor-Transurban






Appendix C
HCM and Synchro Analysis Files (CD)






HCS & Synchro input files recorded on the CD






Appendix D

Traffic Analysis Data
HCS Outputs and VISSIM Simulation Files (CD)






HCS Outputs and VISSIM Simulation Files recorded on the CD






Appendix E

Traffic Analysis Methods, Assumptions,
and Calibration Documentation






TECHNICAL MEMORANDUM

I-95 HOT Lanes - Interchange Access and Operation Analysis

TO: Kanti Srikanth /VDOT Bahram Jamei/ VDOT
COPIES: Brian Dearing/GEC Giri Kilim /GEC
Bill Thomas /GEC Paul Prideaux /GEC
Ed Granzow /GEC Bill Love /GEC
FROM: Rob Prunty/GEC
DATE: March 30, 2011
SUBJECT: Travel Demand Model & Post Processing Methodology &
Assumptions

This memorandum provides a broad overview of the assumptions and procedures being used
for travel demand modeling and post processing of modeling results for the I-95 HOT Lanes
Interstate Access and Operation Study; and serves as a point of departure for more detailed
discussions.

Travel Demand Modeling Methodology and Key Assumptions

The demand forecasting approach leverages a corridor/subarea highway assignment process.
This assignment process will use an estimated trip table based on travel patterns implied by the
regional TPB model, further adjusted by link-level traffic assignments provided by the FAMPO
model - effectively a merging of results from two separate travel demand models. The FAMPO
model covers the southern portion of the study area (Stafford County and south). The TPB
model covers the northern section of the study area (Prince William and Fairfax counties).

This approach provides a mechanized means of resolving volume differences between the two
travel models that would otherwise require substantial manual adjustment and judgment that
may not be as tractable or unbiased. Moreover, having one contiguous network provides a
means to communicate consistent and balanced traffic volumes on a single platform to
processes that will subsequently assess traffic operations. The figure below illustrates the travel
demand forecasting subarea coverage (black color network) that was used in TransCAD to
provide a common platform to handle the highway assignment and toll diversion processes.
The figure also shows the overlaying traffic operations subarea coverage (blue and red color
networks) used in the subsequent VISSIM microsimulation.
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1-95 HOT LANES INTERSTATE ACCESS AND OPERATION STUDY
TRAVEL DEMAND MODELING AND POST -PROCESSING ASSUMPTIONS

The flow chart below summarizes the travel demand forecasting approach. Development of
“existing” traffic volumes differs in that the subarea trip table is based only on observed link
volumes and a seed matrix (Year 2011) from the TPB model. Approach features include:

e Implementation of subarea model in TransCAD for years 2011 (base year), 2018, and
2035 encompassing network detail from MWCOG in the northern portion of study area
and network detail from FAMPO in the southern portion of study area

e Separate MWCOG and FAMPO model run outputs by time-of-day and develop subarea
seed trip table

e NCHRP 255-based adjustment of observed travel volumes by growth implied by base
year and forecast year demand from the travel models and development of a subarea

trip table
» Trip assignment will include a toll diversion model similar to the one present in the
FAMPO model
Travel Forecasting Process
Model Ver 3.0 AQ, 2035 Geo. Washington LRP Nets and Land Use Model Ver 2.2, Round 8.0 Land Use, FY 2010 CLRP Net

Networks Land Use

Land Use Networks

TPB Model

-—e mm mm mm e omm e o o)
-—e e e e e omm omm o o

I Define L
Subarea
Cordon

Time-of-Day | Network Volumes Time-of-Day | Network Volumes

& Trip Tables

Develop Trip Table
Observed

. Adj. Network Volumes
Traffic (NCHRP 255)
Volumes

Estimate Trip Table

Time-of-Day Subarea Trip Table and Networks

Trip Loaded

Assignment & Subarea
Toll Diversion Networks

The tables below list key assumptions associated with the travel forecasting process.
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1-95 HOT LANES INTERSTATE ACCESS AND OPERATION STUDY
TRAVEL DEMAND MODELING AND POST -PROCESSING ASSUMPTIONS

Model
Analysis Years: | TPB Model FAMPO Model Aligned with TPB and
2011 (Existing | 2005 (Validation year) 2006 (Validation year) | FAMPO model
Year) | 2010 2009 forecast years.
2018 (Opening | 2020 2015
Year - Phase I | 2030 2025
& II) | 2040 2035
2035 (Design
Year)
Time Periods | Three time periods representing: Hours split based on
Modeled MWCOG household
survey data (1994).
Period Hours Same time periods for
AM 6am - 9am both the TPB and
PM 4pm - 7pm FAMPO models.
Off-Peak Remaining 18
hrs
Speeds | » Consistent with current conditions in the Consistent with

HOV and GP lanes. existing conditions.
Same as speed/travel
time curves based on

MWCOG.

Link Capacity | > Lane capacities are defined consistent with

the TPB model approach.

The MWCOG facility
and area type
capacity tables are
used to determine
link capacities. Use
same speed-flow
curves consistent with
TPB model.

Peak | » Peak Period to Peak Hour factors: Peak period values
Spreading | > were derived from
Period 2011 | 2018 | 2035 | | rafiesurvey
i 035 030 |01 | | mormtion e
PM 0.36 0.35 0.34 and decline in

recognition of the
increased congestion
expected in the

region.
Value of Time | 1.0% escalation over inflation p.a. Consistent with
(VoT) Capital Beltway

project.
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1-95 HOT LANES INTERSTATE ACCESS AND OPERATION STUDY
TRAVEL DEMAND MODELING AND POST -PROCESSING ASSUMPTIONS

Land Use | MWCOG, consistent w/ TPB version v8.0 land use | Land use assumptions
; FAMPO, consistent w/ 2035 George Washington | in place for individual
Regional Commission (GWRC) land use forecasts | model forecasts
| |
Network Assumptions
General | TPB ver 2.2 with changes relating to
FY2011-2016 TIP and 2011 CLRP
publications on Air Quality Conformity
Inputs (dated 3/9/2011);
FAMPO ver. 3.3 Air Quality with changes
relating to FY2009-2012 TIP and 2035 LRTP
list of the Regional Conformity Analysis.
Project | > Reversible HOT lanes. Consistent with revised
Description I95 | » 3 Lanes between Turkeycock Run and | CLRP submission.
HOT Lanes) (approximately) Prince William
Parkway (Phase I)
» 2 Lanes from Prince William Parkway
to Dumfries Road Garrisonville Rd.
(PhaseI)
» 2 Lanes from Garrisonville Road to
Massaponax Area (Phase II)
Project Extent | > Turkeycock Run to Southern Consistent with revised
terminus between the Massaponax CLRP submission.
Area
1495 (Capital | » HOT lanes on the beltway from 2013.
Beltway)
Springfield | > Springfield Interchange Phase VIII Consistent with Capital
Interchange complete. Beltway project.
» HOT access allowed from 195 and
1395 to/from HOT lanes on Capital
Beltway via directional ramps.
HOV | > ANl HOV facilities in the network are
assumed to become HOV3+ in 2020.
Toll Assumptions
Tolling | Toll Diversion Curves (TDC). Similar in form to the
Methodology FAMPO diversion model
recalibrated for this
application
Toll Approach | Variable toll rates by roadway segment, Adopted to account for

based on maintaining managed lane speed
goal of 55 mph.

varying demand levels
along the length of the
project.

Tolls

In 2005 minimum toll rate @ $0.05/mi;
maximum toll rate @ $0.25/ mi.

The toll rate ranges have
been set to align with limits
in the FAMPO model.
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1-95 HOT LANES INTERSTATE ACCESS AND OPERATION STUDY
TRAVEL DEMAND MODELING AND POST -PROCESSING ASSUMPTIONS

| |
Mode Assumptions
Vehicle Class HOV3+: Free Consistent with project
Other Cars & Medium Trucks: definition.
Tolled
Heavy Trucks: Banned
HOV Vehicles Modeled using the TPB Model The HOV estimates

HOV module. provided are an output of
Starting in 2020, all HOV facilities the mode choice and carpool
in Northern Virginia area will be occupancy models
HOV-3+ developed by MWCOG.

Hybrid/ Violators Modeled as a single class Based on discussions with
No-Build: assume violation rate @ | VDOT (progressive
50% and 0% of Existing in 2018 & technological advancement
2035, respectively on HOV facility | and improved enforcement
Build: assume no violators on over years).
HOT facility in 2018 & 2035.

Buses Not assigned to the subarea model
network
Transit Capacity None.
Constraint

Methodology and Key Assumptions for Post Processing of Modeling Results

Post processing of travel demand model output is necessary in order to analyze traffic
operations during peak hour conditions using peak period model output. Post processing
followed NCHRP 255 guidelines for estimating balanced existing, no-build, and build peak

hour volumes.

Extensive data collection occurred in early March 2011. This included:

e 24 hour traffic counts with vehicle classifications at all ramp locations within study area
and along the mainline of 1-95, I-395, and 1-495.

e AM and PM peak period turn movement traffic counts. Counts generally occurred
between 6:00 AM and 8:30 AM for the morning peak period and between 4:30 PM and
6:30 PM for the evening peak period.

e Travel time runs along the entire corridor for the AM and PM peak periods. This
information along with INRIX travel time data for 1-95, I-395, and 1-495 will be used to
identify where ramp counts may be constrained due to mainline congestion.

The following table outlines proposed steps for estimating existing, no-build, and build, peak

hour volumes.
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1-95 HOT LANES INTERSTATE ACCESS AND OPERATION STUDY
TRAVEL DEMAND MODELING AND POST -PROCESSING ASSUMPTIONS

Existing Peak Hour Volumes
1 Collect and review raw count information (ramps, mainline, and intersections).
2 Check for suspect/bad count data.
3 Calculate system peak hours.
4 Review volume-time profile to check for congestion-constrained locations.
5 Use Demand smoothing adjustments.
6 Balance adjustments.
7 Produce final rounded and balanced 2011 peak-hour volumes.
No-Build Peak Hour Volumes
1 Apply peak period-to-peak hour factors to forecasted link demand from the travel
model (base year and “no-build” future year)
Estimate future year peak-hour turn movement demand at intersections that are
2 present in both base year model and future year “no-build” model using existing
peak-hour turn movement counts and NCHRP 255 procedures
3 Balance between intersections where possible.

4 Produce final rounded and balanced 2018 and 2035 peak-hour “no-build” volumes.

Build Peak Hour Volumes

Apply peak period-to-peak hour factors to forecasted “build” link demand from the
travel model

Compute change between future year “no-build” and future year “build” link
volumes.

Add computed change to “no-build” final rounded link volumes.

Adjust future year peak-hour turn movement demand at intersections in response to
changes

Balance between intersections where possible.

N[O &= | W N

Produce final rounded and balanced 2018 and 2035 “build” peak-hour volumes.
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1-95 HOT LANES INTERSTATE ACCESS AND OPERATION STUDY
TRAVEL DEMAND MODELING AND POST -PROCESSING ASSUMPTIONS

The following table summarizes proposed assumptions to be used in post processing.

Elements Assumption
S ek o 0
ping 4:45 - 5:45 PM

existing peak hour volumes

Peak period to peak hour 2018 No-Build and Build: 36% AM; 35% PM
factors 2035 No-Build and Build: 34% AM; 34% PM

Ramp capacity 1,600 vehicles per lane per hour

HOV/HOT lane capacity 1,800 vehicles per lane per hour

Existing classification data will be used for link specific vehicle
Vehicle classifications classifications

FINAL_I-95HOT_FORECASTING-POSTPROCESSINGASSUMPTIONSMEMO_20110330
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IJR TECHNICAL MEMORANDUM #2

I-95 HOV/HOT Lanes - Interchange Access and Operation
Study

TO: Tarsem Lal/FHWA Jim Sturrock /FHWA
Hari Sripathi/VDOT Randy Dittberner /VDOT
John Lynch/VDOT
COPIES: Ho Chang/GEC Michelle Corum /GEC
Mike Snare/GEC Pat Timbrook/GEC
Rob Kerns/Transurban
FROM: Rob Prunty /GEC & Gustavo Ceballos/GEC
DATE: June 8, 2011
SUBJECT: Traffic Analysis, Simulation and Calibration Methodology and

Assumptions used for I-95 HOV/HOT Lanes Project

This memorandum provides a broad overview of the assumptions and procedures being used
for the traffic analysis, traffic simulation, and calibration procedures for the I-95 HOT Lanes
Interstate Access and Operation Study (IAOS), and serves as a point of departure for more
detailed discussions. This memorandum also sets the framework for the transportation analysis
for the IAQCS, as it identifies the analysis years, the limits of the study, peak-hour demand
estimates, modeling methodologies, and operational parameters and methods.

L. Project Scope

The Project Scope encompasses two phases of anticipated improvements. The first phase will
include capacity expansion of the existing two-lane reversible HOV facilities in Prince William
and Fairfax Counties to a three-lane reversible section between the Prince William Parkway and
1-495. It will also include conversion of the barrier-separated reversible lane facility to HOT
Lanes (HOV 3+ and toll-paying motorists). North of the Beltway on 1-395, the proposed HOT
Lanes will convert back to HOV 3+ at the Turkeycock ramps, north of the Edsall Road
interchange. Provision of additional ramps or ramp modifications within the corridor will be a
component of this phase of the project. The first phase of the project also includes construction
of a two-lane extension of the HOT lanes south of the current barrier-separated HOV facility
terminus at Route 234, with an extension down to Garrisonville. Construction of Phase 1is
anticipated to commence in 2012, with an opening year of 2015.

The second phase of the project would extend the two-lane reversible HOT lanes from
Garrisonville down to Massaponax, and include additional slip ramps and access points,
Construction would begin within the next few years, with an opening date of 2018. The
complete system is anticipated to be fully operational by 2018 for the entire 47-mile corridor.

IL Study Area Limits

Figure 1 shows the various components of the project study area. The figure is color-coded as
follows:



1-95 HOT LANES INTERSTATE ACCESS AND OPERATION STUDY
TRAFFIC ANALYSIS, SIMULATION AND CALIBRATION ASSUMPTIONS

Extent of the IAOS Traffic Analysis

Figure 1: Study Area for the I-95 HOV/HOT Lanes Project
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TRAFFIC ANALYSIS, SIMULATION AND CALIBRATION ASSUMPTIONS

. Black - Actual footprint for the I-95 HOT Lanes Project - Phase 1(I-95 at Garrisonville
to 1-395 at the Turkeycock Run interchange ramps on the north side of Edsall Road
interchange). This is the extent of the traffic simulation analysis (VISSIM)

. Blue - NEPA Study Area for I-95 HOT Lanes Project Phases 1 and 2 - 1-95/395 from
Massaponax (US 1) to Duke Street (Route 236) - Traffic operations of the southern
section from the Garrisonville interchange to Massaponax is being conducted by
using the Highway Capacity Software (HCS) and Synchro. No traffic simulation is
being conducted in this section.

. Yellow - Interstate Access Operations Study Area for Phase 1 - 1-95/1-395 corridor:
0 I-395 (Shirley Highway) from the diverge point at I-95 to north of Duke Street

interchange (to assess operations of the Turkeycock Run ramps);

0 I-95 from south of the Garrisonville interchange to the 1-495 interchange for the
IAOS study, and south of Massaponax to 1-495 for the Environmental
Assessment Traffic Technical Report;

0 Study Area Intersections - 72 General Purpose (GP) intersections at the
interchange ramp terminals included in the study area.

0 Green - 1-495 (Capital Beltway) from north of Braddock Road interchange to east
of Van Dorn Street interchange.

a. Interstate Access Operations Study - Scope and Study Area

While the traffic analysis conducted for the NEPA process covers the entire corridor from the
Duke Street interchange to Massaponax (Phases I and II of the I-95 HOT Lanes Project), the
IAOS encompasses only the portion of the corridor related to the Phase I of the project from the
Duke Street interchange to the Garrisonville interchange. Due to schedule constraints, the
traffic analysis conducted for the NEPA process will only entail using the Highway Capacity
Manual (HCM) methodologies to determine levels of service (LOS) and other traffic data
required for the air quality and noise modeling. On the other hand, the traffic analysis
conducted as part of the IAOS will entitle a more detailed evaluation than that of the NEPA,
including traffic simulation for the entire Phase I corridor.

It is important to note that given the different detail associated with both traffic analyses (NEPA
and IAQOS), there is the potential for some inconsistency of results between the HCM analysis
and the VISSIM traffic simulation analysis. This is due to the traffic simulation is able to account
for system-wide operation including upstream and downstream conditions at any roadway
segment. These differences are particularly likely to occur when there is a congestion and
queuing. The potential for inconsistencies between both analyses has been discussed with
VDOT and key VDOT staff is aware and in agreement with the scope, schedule, and
methodologies for each analysis.

b. Roadway Facilities Included in the Analysis

Table 1 summarizes the freeway interchanges and arterial intersections included in the IOAS
traffic analysis. In all cases, the study area includes at least one intersection adjacent to the ramp
terminal intersection at each interchange.
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1-95 HOT LANES INTERSTATE ACCESS AND OPERATION STUDY

TRAFFIC ANALYSIS, SIMULATION AND CALIBRATION ASSUMPTIONS

II1. Scenario Years

The following scenarios have being identified for the traffic analysis:

. Existing Year - 2011
. Opening Year - 2018
. Design Year - 2035

IV. Future Network Improvements

Assumptions for future conditions include:

* No-Build Conditions - Opening Year and Design Horizon Year (2018 & 2035) -
Assumes improvements associated with the 1-495 Beltway HOT lanes project in Virginia.
2035 improvements assume additional improvements associated with other I-95
improvements throughout the corridor;

* Build Conditions
e Opening Year (2018) - Assumes No-Build configuration as a base condition

(Springfield Interchange Phase VIII), plus the new ramp improvements identified in
Table 2.
e Design Horizon Year (2035) - Assumes Build 2018 Build configuration, plus
modification of roadway network for other area improvements, including 1-95
HOV/HOT Lanes between Garrisonville and Massaponax.

Table 2. I-95 HOT Lanes Project Scope - ramps impacted for Phase 1:

1 I-95 VA 7100 (Fairfax County NB HOT Lanes to Fairfax County New
Parkway) Fairfax County Parkway to SB
Parkway (Alban HOT Lanes
Rd.)
2 I-95 Between VA 7100 (Fairfax | N/A SB HOV Lanes to | Deleted (to
County Pkwy) and VA 638 SB general accommodate
(Pohick Road) purpose lanes No. 1 above)
3 I-95 Between VA 642 (Lorton N/A SB GP to SB HOT | New
Road) and Rt 1 Lanes
4 I-95 Between VA 123 (Gordon | NB HOT Lanes to N/A New
Road) and VA 3000 NB general
(Prince William County purpose lanes
Parkway)
5 I-95 Between Opitz and Dale N/A SB GP to SB HOT | New
Blvd Lanes
6 I-95 Between US 234 N/A SB HOT Lanes to | Expanded
(Dumfries Road) and VA SB general
619 (Joplin Road) purpose lanes
7 I-95 Between VA 619 (Joplin NB general SB HOT Lanes to | New
Road) and VA 610 purpose lanes to SB general
(Garrisonville Road) NB HOT lanes purpose lanes

The complete list of roadway improvements associated with the opening year and the design
year for both the No-build and the Build scenarios are listed in Table 3. These are consistent
with those included in the 2010 Revised Comprehensive Long Range Plan (CLRP).
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1-95 HOT LANES INTERSTATE ACCESS AND OPERATION STUDY
TRAFFIC ANALYSIS, SIMULATION AND CALIBRATION ASSUMPTIONS

V. Methodology and Key Assumptions for Traffic Demand Estimates

Post processing of travel demand model output is necessary to develop peak-hour traffic
demand to analyze traffic operations during peak hour conditions. Post processing will follow
NCHRP 255 guidelines for estimating balanced existing, no-build, and build peak hour
volumes. A combination of sources and tools will be used to develop peak-hour volumes for
each scenario. 2011 existing conditions peak-hour volumes will be developed based on available
traffic data within the study area.

a. Traffic Data
Extensive data collection occurred in early March 2011. This included:

e 24-hour traffic counts with vehicle classifications at all ramp locations within study area
and along mainline segments of 1-95, I-395, and 1-495.

* AM and PM three-hour peak period turn movement traffic counts. Counts generally
occurred between 6:00 AM and 8:30 AM for the morning peak period and between 4:30
PM and 6:30 PM for the evening peak period.

b. Balanced Peak-hour Volumes

Both 24-hour traffic counts and peak-period turn movement counts will be used in developing
the existing conditions balanced peak-hour volumes. Table 4 outlines proposed steps for
estimating existing, no-build, and build, peak hour volumes.

Table 4 - Steps for Estimating Peak Hour Volumes

Existing Peak Hour Volumes

Collect and review raw count information (ramps, mainline, and intersections).

Check for suspect/bad count data.

Calculate system peak hours.

Review volume-time profile to check for congestion-constrained locations.

Use demand smoothing adjustments.

Balance adjustments.

N|/oO|gal_iW|IN|F

Produce final rounded and balanced 2011 peak-hour volumes.

No-Build Peak Hour Volumes

Apply peak period-to-peak hour factors to forecasted link demand from the travel model (base
year and “no-build” future year)

Estimate future year peak-hour turn movement demand at intersections that are present in
2 both base year model and future year “no-build” model using existing peak-hour turn
movement counts and NCHRP 255 procedures

3 Balance between intersections where possible.

4 Produce final rounded and balanced 2018 and 2035 peak-hour “no-build” volumes.

Build Peak Hour Volumes

Apply peak period-to-peak hour factors to forecasted “build” link demand from the travel
model

Compute change between future year “no-build” and future year “build” link volumes.

Add computed change to “no-build” final rounded link volumes.

Adjust future year peak-hour turn movement demand at intersections in response to changes

Balance between intersections where possible.

OO W[N] -

Produce final rounded and balanced 2018 and 2035 “build” peak-hour volumes.

[-95HOT_TRAFFIC ANALYSIS AND SIMULATION ASSUMPTIONSMEMO_06082011_V5
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1-95 HOT LANES INTERSTATE ACCESS AND OPERATION STUDY
TRAFFIC ANALYSIS, SIMULATION AND CALIBRATION ASSUMPTIONS

Table 5 summarizes proposed assumptions to be used in post processing. System-wide peak
hour definition was obtained based on available 24-hr traffic counts collected for mainline
segments and on and off interchange ramps. HOV/HOT lane capacity is based on the
assumption of a minimum operational speed of 55 mph.

Table 5 - Post Processing Assumptions

Elements Assumption

Sovclonng barampad 1| 7:00- 8:00 AM
o P 4:45 - 5:45 PM
existing peak hour volumes

factors 2035 No-Build and Build: 34% AM; 34% PM
Ramp capacity 1,600 vehicles per lane per hour
Gener_al purpose mainline 2,200 vehicles per lane per hour
capacity
HOV/HOT lane capacity 1,850 vehicles per lane per hour
Existing classification data will be used for link specific classification
Vehicle classifications volumes by vehicle class

c. Final Peak-hour Volumes and Origin-Destination Information

Traffic analysis using the VISSIM traffic simulation model requires routing information (origin-
destination data—O-D) for each scenario. Peak-hour turn movements and link volumes will be
converted to O-D data by using the TFlowFuzzy! methodology employed in the VISUM?
planning software. Figure 2 summarizes the complete methodology that will be used in
developing VISSIM volumes and routing data.

In essence, trip tables obtained from the regional models (see Technical Memorandum #1 for a
detailed explanation of the travel demand methodology and assumptions) are used as “seed”
matrices in VISUM. These are combined with balanced target volumes for all turn movements
in the network under each scenario and post-processed until convergence using the
TFlowFuzzy iterative technique.

The result from this process is a refined trip table (O-D matrix) for each vehicle class that, based
on a degree of tolerance previously determined, reflects the target turn movement volumes for
each particular scenario.

The final step in the process consists on converting trip-table O-D pairs into class-specific routes
in VISSIM. For this, a proprietary COM script® is used to read every single O-D pair and assign
the trip on the network. The scripts uses procedures for minimum paths available in the VISSIM
software.

1 TFlowFuzzy is a matrix correction methodology included in the PTV VISUM Planning Software. TFlowFuzzy is meant to adjust a
demand matrix, so that its assignment results for a supply actually match the real supply observed (source/target traffic)

2vISUMis a product of PTV AG and it is commercialized in the U.S by PTV America.
3 Component Object Model (COM) is a binary-interface standard used to enable interprocess communication and dynamic object
creation in a large range of programming languages.
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VL

MWCOG/ FAMPO
Regional Model —
2011
TP+

MWCOG/ FAMPO
Regional Model —
2018
TP+

1-95 NEPA
Subarea Network
Link O-D estimate

2011

Multi-Class O-D
Tables 2011
TransCAD

1-95 NEPA
Subarea Network
(2011 Counts) +
018 NBId TP+) —
(2011 NBId TP+)
Link O-D Estimate
and Multi-Class
O-D Tables
2018

Balanced Counts
(TMCs/ Volumes)
2011
Excel

TransCAD Results
(TMCs/ Volumes)
2011

No-Build Post-
Processed
Volume Targets
(2011 Counts) +
(2018 NBId TP+) —
(2011 NBId TP+)
2018
TransCAD/VISUM

Traffic Operational Analysis Methods/Parameters

a. Traffic Analysis Tools

1-95 VISSIM Study
Area O-D
Estimate 2011
VISUM/TFLOW
FUzzy

1-95 VISSIM Study
Area FMAs 2011
CcoM
Scripts/VISSIM

1-95 VISSIM Study
Area O-D
Estimate 2018
VISUM/TFLOW
FUzzy

No-Build FMAs
2018
COoM

Scripts/VISSIM

Several analysis tools are being applied to assess the existing and future traffic conditions in the
corridor. The HCM techniques are applied by using the HCS, Synchro signal optimization
software, and VISSIM traffic simulation software.

As explained in Section II, the HCS analyses are being conducted to evaluate traffic in the entire
1-95/395 corridor (Phase I and Phase II). The traffic analysis includes evaluating LOS for
mainline and ramp freeway segments for the NEPA process, and to complement the IOAS
traffic analysis. In a similar fashion, Synchro is being used to analyze traffic operations at all
arterial intersections included in the study area and to provide basic signal timing information
to the VISSIM model. It is important to note that intersection capacity and LOS will be obtained
based on HCM methodology. VISSIM (version 5.3) is being used to simulate the traffic
operations of the portion of the corridor between the Garrisonville interchange and the Duke
Street interchange. The VISSIM network includes freeway segments, ramp-freeway junctions,
and part of the arterials adjacent to freeway interchanges.

b. HCM/HCS+ Analysis Methodology
The procedures in HCM are implemented in the HCS+ software. The HCM freeway and ramp
analysis procedures calculate density based on traffic volumes, number of lanes, length of
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deceleration/acceleration lanes, and free flow speed at each freeway segment and ramp
(merge/diverge) junction.

The density calculated at each freeway segment and ramp junction is assigned a LOS ranging
from A to F. LOS F occurs when the total demand exceeds the capacity of the segment. The LOS
criteria as defined by HCM are shown in Table 6 and Table 7 for freeway segments and ramp-
freeway junctions, with density expressed in terms of passenger cars per mile per lane

(pc/mi/In).
Table 6: LOS Criteria for Basic Freeway Segments Table 7: LOS Criteria for Ramp Junctions

i) HCM Freeway Parameters

Table 8 is a summary of the assumptions for freeway parameters/inputs. It is assumed
that these parameters will be consistently used across analysis scenarios.

Table 8 - Freeway Operations Parameters for HCM / Assumptions by Scenario

Based on

Peak Hour Volumes traffic Counts

Travel Demand Forecasting

Peak Hour Factor .90 .90 .90 .90 .90
Terrain / Grades Available plans | Available plans Functional Available plans Functional

Google Earth Google Earth Plans Google Earth Plans
Percent Heavy Vehicles Claézlﬂﬁglon Travel Demand Modeling/ Class Trip Tables
Driver Population
Adjustment 1.0 1.0 1.0 1.0 1.0
Base Free-flow Speed 55 GP 55 GP 55 GP 55 GP 55 GP

P 65 HOV 65 HOV 65 HOV/HOT 65 HOV 65 HOV/HOT

_ . Same as existing .
Same as existing Same as existing Same as existing

Lane Width Available aerial | ¢\ tional plans | or functional plans or functional or functional plans

photographs - - plans for -
for improvements for improvements . for improvements
improvements
; Same as existin Same as existin Same as existing Same as existin
Right-shoulder Lateral Available aerial . 9 . 9 or functional . 9
Clearance photographs or fL_mctlonaI plans | or fL_mctlonaI plans plans for or fL_mctlonaI plans
for improvements for improvements . for improvements
improvements
. . . Same as existing -
Interchange Density Same as existing Same as existing or functional Same as existing
. Existing density | or functional plans | or functional plans or functional plans
(per mile) : : plans for :
p for improvements for improvements . for improvements
improvements
Ramp Free-flow Speeds Diamond ramp: 35 Loop ramp: 25
(mph) Directional ramp: 35
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ii) Arterial Intersection Parameters

Table 9 provides a list of the assumed arterial intersection parameters/inputs.

Table 9 - Arterial - Intersection Operations Parameters / Assumptions by Scenario

Peak Hour Volumes

Turning
movement
counts

Travel demand forecast

Conflicting Peds / Bikes
per Hour

None assumed

Percent Heavy Vehicles

Classification

Trip tables by class from travel demand forecast

Signal Phasing and
Coordination

Synchro files
from VDOT and
field verification

Counts
Same as . Same as From
. - From functional . .
dth From available eX|fst|ng or plans eX|fst|ng or funlctlonal
Lane Wi aerial rom > rom plans,
photography functional othe;\évg?e 12 functional otherwise 12
plans plans feet
Available

Same as existing

Signal Timing — Cycle
Length

Based on VDOT
Synchro files and
field verification

* Cycle lengths will we kept as existing unless changes in volumes
warrant a change. Proposed changes in cycle length will have to be
approved by VDOT

» Signal splits will be re-optimized using Synchro to reflect changes in
traffic volumes

Signal Timing — Minimum
Green

Based on VDOT
Synchro files

Same as existing

Signal Timing — Yellow +
All-red

Based on VDOT
Synchro files

Same as existing

Right Turn on Red

Based on VDOT
Synchro files and
field verification

Same as existing

Intersection LOS Criteria

Average control delay per HCM 2000

c. Measures of Effectiveness (MOE)

The following MOEs will be used for the operational analysis of the roadway network under
existing and future build and no-build scenarios:

Freeway Mainline segments:

. Average density (vehicles per mile per lane)

. Average speed (miles per hour)

. Average travel times from consecutive interchanges (minutes)

. Duration of congestion (hours at defined density, speed or flow rate)
. Congestion extent (segment miles congested)

. LOS as defined by HCM2000

[-95HOT_TRAFFIC ANALYSIS AND SIMULATION ASSUMPTIONSMEMO_06082011_V5
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Freeway Ramps
. Maximum Queue Length (feet)
. Average queue length (feet)
. Average speed (miles per hour)
. % of demand served in peak hour
. % of capacity used on signalized ramp terminals
Arterial MOEs
. Average intersection control delay (seconds per vehicle)
. Average intersection approach delay (seconds per vehicle)
. LOS as defined by HCM2000
. Average queue length by intersection approach (feet)
. Maximum queue length by intersection approach (feet)

Overall Network

. Travel Time on Network (vehicle-hours)
. Vehicles served (vehicle-miles)
. Average network speed (miles per hour)
. Average network delay (hours)

d. Traffic Modeling Methodology and Main Assumptions

Figure 3 (next page) depicts the general workflow for the traffic analysis based on the
VISSIM modeling,.

i) Calibration Methodology for Base Models

The VISSIM base models will be calibrated following the guidelines of the FHWA Traffic
Analysis Toolbox Volume III. Figure 4 shows the criteria and acceptance targets that
will be used in determining when calibration is achieved. The following measures of
effectiveness (MOEs) will be use to verify the adequacy of the calibration:

e Mainline travel times measured for the entire corridor (both directions) and
between consecutive interchanges (center of interchange to center of
interchange).

e Traffic flow rates measured at selected locations on the corridor (both mainline
and ramps) and compared with traffic counts through the GEH index (See Figure
4).

* Bottleneck locations and length of backups
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Figure 4: Calibration Criteria and Acceptance Targets

The general procedure used for calibration is schematically depicted in Figure 5.
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Usefulness of default Value Parameter Range Determination

* Multiple runs with default + Stmulation runs with different
parameters parameter combinations
* Comparison of simulation * Comparison of simulation
outputs & field data outputs & field data
Parameter Validation Parameter Calibration
* Verify calibration result with * Calibrating parameters by using
untried data set “Optimization method”

Figure 5: Calibration Process

ii) Potential Adjustments for Calibration

Balanced existing volumes and origin-destination data developed for the 2011 existing
conditions will be used as the inputs to the VISSIM models. Since the corridor operates
at constrained conditions during the AM and PM peak hours, the free flow speeds at the
roadway network termini will be reduced to replicate the conditions observed and
measured on field. These speed reductions aid in replicating the stop-and-go traffic
conditions that occur regularly beyond the edges of the roadway network used in the
VISSIM micro-simulation models. Modification of free flow speeds at the edge of the
network to help replicate downstream and upstream congestion is an acceptable
technique commonly used in calibration of micro-simulation models. The speed
reductions will be applied at the following locations:

e [-395 Northbound, north of Duke Street (AM)
e Beltway (I-495) north of Braddock Road (AM)
e 1-95 Southbound, south of Garrisonville interchange (PM)

Additional adjustments to be done on the existing models include changes in the
distances over which lane changes are made. The lane change distance adjustments will
be changed at different locations with the goal of calibrating existing queues and travel
times within the study area. In addition, in areas where significant lane-change
conditions are found, default driving behavior will be adjusted in the model to account
for more aggressive/cooperative lane-change behavior. Adjustments in the lane change
parameters will be used to avoid unrealistic gridlock conditions due to some limitations
in VISSIM to replicate realistic behavior under very congested/severe weaving
conditions. In most cases the same parameters will be used for all existing and future
scenarios. However, there may be cases where a particular congested operation will
warrant coding more aggressive behavior in one scenario and not in others. It is
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important to note that changes in behavior parameters will only be used when
congested conditions are present.

The development of the VISSIM models includes an extensive quality assurance/quality
control process. All network inputs entered by a modeler will be checked by another
modeler. All routes and signal settings will checked by a modeler different from the one
who entered the inputs into the VISSIM models. Close coordination is being maintained
throughout the modeling effort to incorporate adequate geometric improvements into
the VISSIM models. A log of modifications is maintained to communicate to all
modelers the correct set of inputs and assumptions to be used with the VISSIM models
for this project.

iii) Seeding Time, Simulation Time, and Number of Runs

Each model will be run for at least one hour after a one and a half hour initialization
period (for a total of 150 minutes of micro-simulation modeling time). During
calibration, both the initialization time and the simulation time will be verified to ensure
that calibration can be achieved and that both initial and ending time of the simulation
replicate typical peak conditions in the corridor.

Given the stochastic nature of the VISSIM models, they need to be run with several
different random seeds (to be determined base on statistical analysis) and the results
need to be post-processed and averaged to determine the current state of traffic
operations in the corridor. The total number of runs necessary for the analysis will be
determined based on the following methodology:

Where:

The procedure will be applied on travel time outputs from the VISSIM calibrated. The
confidence intervals will be defined based on the standard deviations obtained from
field travel time runs. Travel time data was collected in March 2011 during a period of 2
weeks for the entire corridor (both general purpose mainline and HOV lanes.

For this project, the CI will be defined as +1.5 times the standard deviation obtained
from the field travel time run sample.
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iv) Calibration Matching Criteria

Travel time match will be the primary criterion to determine when calibration is
achieved. The analysis will focus on matching travel times in the following segments,
both in the northbound and southbound directions and for the general purpose as well
as the HOV lanes:

. I-95 from Garrisonville Road to Dale Boulevard

. I-95 from Dale Boulevard to Fairfax County Parkway

B I-95 from Fairfax County Parkway to the Springfield Interchange
. 1-95/1-395 from Springfield Interchange to Duke Street

. 1-495 from Braddock Road to Van Dorn Street

While travel times will be measured and compared to field values at all intermediate
segments (between interchanges), given the length and the saturated conditions of this
corridor, it is not expected that a good match can be obtained on every single travel time
segment in the network. The use of the average travel times for the above listed
consolidated segments is considered adequate because the corridor has a consistently
high demand during the entire peak hour. Table 10 shows the template that will be used
to report travel time calibration results.

In addition to the travel time comparisons, VISSIM vehicle throughputs will be
compared to available traffic counts on the same segments listed above. The GEH
statistic* will be computed for all links and consolidated for the above segments. GEH
results will be segregated by mainline segments and ramps. Table 11 shows the
template that will be used to report volume calibration results.

Lastly, average speeds, bottleneck locations, and extent of congestion on the existing
conditions models will be compared to the observed I-95 and I-395 speeds as well as
observed queues throughout the study area. Figure 6 depicts an example of average
mainline speed for the corridor during the AM peak hour. Speed diagrams will be based
on INRIX data available for the same days where traffic counts and travel time runs
were conducted on the field. Diagrams similar to that shown in Figure 6 will be used
during calibration to compare with average speeds, bottleneck locations, and congestion
extent shown in the VISSIM models.

4 The GEH Statistic is a formula used in traffic engineering, traffic forecasting, and traffic modelling to compare two sets of traffic
volumes. The GEH formula gets its name from Geoffrey E. Havers, who invented it in the 1970s while working as a transport
planner in London, England.
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Table 10 — Travel Time Calibration Results - Reporting Template

Peak Dir.

Segment

Field
Travel Time

Actual
Travel Time

Percent Mainline
Difference Congestion

Overall Study Area

NB

I-95 Garrisonville to Dale Boulevard

1-95 Dale Boulevard to Fairfax Co. Parkway
1-95 Fairfax Co. Parkway to Springfield IC
1-95 Springfield to 1-395 Duke Street

Total

AM
SB

1-395 Duke Street to I-95 Springfield

1-95 Springfield to 1-95 Fairfax Co. Parkway
1-95 Fairfax Co Parkway to Dale Boulevard
I-95 Dale Boulevard to Garrisonville

Total

1-495 Entire Corridor

oL

1-495 Entire Corridor

SB

1-395/1-95 HOV Lanes Entire Corridor

Table 11 — Volumes and GEH Calibration Results - Reporting Template

Number of Locations

Locations Meeting GEH
(Demand)

Peak Dir. Segment Mainline  Ramps Overall | Mainline Ramps Overall
Overall Study Area
1-95 Garrisonville to Dale Boulevard
1-95 Dale Boulevard to Fairfax Co. Parkway
NB 1-95 Fairfax Co. Parkway to Springfield IC
1-95 Springfield to I-395 Duke Street
Total
1-395 Duke Street to I-95 Springfield
AM 1-95 Springfield to I-95 Fairfax Co. Parkway
SB 1-95 Fairfax Co Parkway to Dale Boulevard
1-95 Dale Boulevard to Garrisonville
Total
IL 1-495 Entire Corridor
oL 1-495 Entire Corridor
SB

1-395/1-95 HOV Lanes Entire Corridor
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General Purpose Lanes
Average of speed
Interchange (=] (mph)
US-17/US-1/EXIT 126
US-17/US-1/EXIT 126
VA-3/EXIT 130
VA-3/EXIT 130
FREDERICKSBURG/STAFFORD CO LINE (FREDERICKSBURG)
US-17/EXIT 133
US-17/EXIT 133
VA-630/EXIT 140
VA-630/EXIT 140
US-1/VA-610/EXIT 143
US-1/VA-610/EXIT 143
RUSSELL RD/EXIT 148
RUSSELL RD/EXIT 148
EXIT 150
EXIT 150
VA-234/EXIT 152
VA-234/EXIT 152
DALE BLVD/SMOKETOWN RD/EB EXIT 156
OPITZ BLVD
VA 3000/EXIT 158
VA 3000/EXIT 158
VA-123/EXIT 160
VA-123/EXIT 160
US-1/EXIT 161
US-1/EXIT 161
EXIT 163
EXIT 163
VA-7100/EXIT 166
VA-7100/EXIT 166
BACKLICK RD/EXIT 167
VA-7900/EXIT 169
VA-7900/EXIT 169
FRANCONIA RD/EXIT 169
FRANCONIA RD/EXIT 169
1-395
EDSALL RD/EXIT 2
EDSALL RD/EXIT 2
VA-236/DUKE ST/EXIT 3
VA-236/DUKE ST/EXIT 3
SEMINARY RD/EXIT 4
SEMINARY RD/EXIT 4

HOV Lanes
Average of speed
Interchange =] (mph)
VA-234/EXIT 152
VA-234/EXIT 152

DALE BLVD/SMOKETOWN RD
DALE BLVD/SMOKETOWN RD
OPITZ BLVD

OPITZ BLVD

VA 3000/EXIT 158 58
VA 3000/EXIT 158 52
VA-123/EXIT 160 42
VA-123/EXIT 160 45
US-1/EXIT 161 46
US-1/EXIT 161

EXIT 163

VA-7100/EXIT 166
VA-7100/EXIT 166
BACKLICK RD/EXIT 167
BACKLICK RD/EXIT 167
VA-7900/EXIT 169
VA-7900/EXIT 169
FRANCONIA RD/EXIT 169
FRANCONIA RD/EXIT 169

1-495/1-95

1-495/1-95

EDSALL RD/EXIT 2
EDSALL RD/EXIT 2
VA-236/DUKE ST/EXIT 3
VA-236/DUKE ST/EXIT 3
SEMINARY RD/EXIT 4
SEMINARY RD/EXIT 4

Figure 6 — Average Speed Diagrams — Sample Diagram for 1-95/I-395 AM Peak Northbound Direction (Data from INRIX

March 2011)

v) Initial Setup of VISSIM Parameters

Table 12 summarizes some of the most important VISSIM parameters and their initial

setup and values.
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Appendix F
Crashes by Type and Severity Data (CD)






Crash Data recorded on the CD






Appendix G
Preliminary Signing Plan
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