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I-95 Phase 1 Corridor Study

1-95 PHASE 1 CORRIDOR STUDY

EXECUTIVE SUMMARY

Within the Fredericksburg Area Metropolitan Planning Organization (FAMPO) region, the 1-95 corridor
currently experiences severe and recurring traffic congestion from Quantico to Massaponax during
weekdays and more widespread delays on weekends. Forecasted growth in population, employment,
tourism activity and freight movement will result in worsening conditions within the corridor.

As part of the continuing, cooperative and comprehensive planning process in the FAMPO area, this study
was commissioned. The timing of this study activity is particularly important in the context of the 2016
application deadline for the Commonwealth of Virginia’s Smart Scale program opportunity. It is the
expressed interest of this study to identify individual projects for submission to this program.

This technical report documents the results of the first phase of study in the -95 corridor within the
FAMPO area. This Phase | study objective is to develop a 2040 master plan for [-95 between mileposts
145 and 125 that considers existing and future weekday and weekend travel conditions. The resulting
master plan recommendation will be phased into smaller projects for consideration in Smart Scale or
other grant / funding programs. A second phase of study will follow this effort, cover a larger geographic
area and include study and recommendations related to alternative modes of travel. As part of the Phase
Il study, a revised version of the regional travel forecasting model will be available and the study team will
have the use of recently collected anonymous location data from StreetLight .

A study Advisory Committee was established to oversee and provide feedback on work products. The
Advisory Committee was made up of representatives from various stakeholder groups that typically
participate in planning and programming of local and regional transportation improvements. The
membership of this Advisory Committee can be found in Section 1.2 of this report. The Advisory
Committee met six times during the study, from February 2016 to August 2016.

In consultation with the Virginia Department of Transportation (VDOT) and other members of the
Advisory Committee, a No-Build Alternative was developed. This alternative represents the existing
conditions plus the planned and programmed projects that are reasonably foreseeable. This No-Build
Alternative constitutes the baseline condition with which all build alternatives are compared in this study.
The future No-Build Alternative includes the following planned and approved improvements:

95 Express Lanes extension project (UPC 108315)

Fourth southbound general purpose (GP) lane in Segment 2 (UPC 13558)

Exit 140 interchange reconstruction (UPC 13558)

Courthouse Rd widening (UPC 4632)

I-95 Southbound Rappahannock River Crossing (collector-distributor lane) project (UPC 101595)

ANENENENENEN

Route 3 Interchange Highway Safety Improvement Program (HSIP) project (UPC 107715)
i|Page
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The future Build Alternatives represent improvements above and beyond those identified in the No-Build

Alternative. For this Phase | study, build improvements are limited to the 1-95 facility, its interchanges

and cross roads in close proximity to the interstate.

Build alternatives were evaluated with the series of qualitative and quantitative measures shown below:

NENE NP RENEN

Forecasted increase in person movement when compared to the no-build condition
Forecasted decrease in person travel delay when compared to the no-build condition
Physical (footprint) impacts

Consistency with local, state and federal plans and policies

Planning level cost estimates

Benefit-Cost Factor (BCF)

e BCFis a comparison tool developed specifically as part of this study to relate the person
movement and delay benefits to the anticipated cost for a specific alternative

Over 20 scenarios (alternatives) were evaluated and the results were shared with the Advisory

Committee. In general, alternatives included concepts such as:

NENE PP EEN

General purpose widening in select areas

Express lanes extension to various points in the study area
New I-95 access points

Collector-distributor lanes in key areas

Improvements to existing interchanges

Combinations of the above

In close coordination with the Advisory Committee, a Preferred Alternative emerged during the six month

study process.

Figure ES-1 provides a graphical depiction (inventory) of the elements that make up the Preferred

Alternative. The Preferred Alternative assumes and includes all elements of the No-Build Alternative,

unless noted below. Beyond the no-build assumptions, the preferred alternative includes:

v

CAN NSNS

<

Extend reversible express lanes to just south of US 17 (Exit 133).

Northbound CD-lanes in segments 5 & 6, known as the Rappahannock River Crossing Project.
Add northbound general purpose auxiliary lane between Exit 133 and Exit 136.

Allow new stand-alone full access at Harrison Road.

Construct additional southbound general purpose lane between Exits 130 and 126.

Construct northbound general purpose lane between the new Harrison access point and Exit 130.

Remove the fourth SB lane from Exit 143 to Exit 140, which was shown in the No-Build
Alternative.

Widen Harrison Road to four lanes to east and possibly more than four lanes to west.
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I-95 Corridor Study
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Figure ES-2 represents the Preferred Alternative in a lane-balance schematic to illustrate available

movements and lane continuity. The rationale for selecting the Preferred Alternative includes the

following factors:

1.

When considering increase in person throughput and decrease in person delay, this alternative is
one of the highest performing among the 20+ scenarios tested

* 15%increase in year 2040 person movement compared to no-build
*  61% decrease in year 2040 person delay compared to no-build

The Benefit-Cost Factor (BCF) of this alternative is the highest of the scenarios tested during the
final screening

This Alternative has a narrower footprint when compared to other leading alternatives

Modeling of the Preferred Alternative indicates that it will provide significant relief to the
congested movements at the US 1 interchange (Exit 126), thus greatly reducing the need for
improvements associated with the Jackson Gateway.

* |-95 general purpose widening (only) in this area would have the opposite effect by
drawing more demand to the US 1 interchange due to the increased capacity on [-95

Unlike some other leading candidate Alternatives, the Preferred Alternative will not prohibit
future extension of reversible express lanes south of the Route 3 interchange

The Preferred Alternative is generally consistent with local government comprehensive plans and
other proposals, such as the Atlantic Gateway Initiative
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I-95 Corridor Study \
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Figure ES-2: 1-95 Lane Balance Diagram — Preferred Alternative
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Anticipated costs were prepared using the 2015 VDOT Planning Level Cost Estimating Spreadsheet, and
the results are shown in Table ES-1 in 2023 dollars. The planning level cost estimates are typically
presented as a range. The segment from US 17 (Exit 133) to Route 3 (Exit 130) is presented as a specific
number due to the fact that a more detailed level of cost estimate preceded this study and was available.

Table ES-1: Planning Level Cost Estimate — Preferred Alternative

Geography (approximate) S Low Estimate S High Estimate

From Garrisonville Rd (Exit 143) to US 17 (Exit 133) $305,160,000 $426,430,000
From US 17 (Exit 133) to Route 3 (Exit 130) $152,000,000 $152,000,000
From Route 3 (Exit 130) to US 1 (Exit 126) $281,318,400 $461,420,000
Total Cost Estimate $738,478,400 $1,039,850,000

On July 18, 2016 the FAMPO Policy Committee passed Resolution 17-03: “A Resolution of the
Fredericksburg Area Metropolitan Planning Organization Endorsing the Recommendations from the 1-95
Phase | Corridor Study”.

Based on factors such as project readiness and the ability to address most urgent hot spots, the following
priority was established in FAMPO Resolution 17-03:

v Priority Element 1 — Near-term planned and programmed improvements
e 95 Express Lanes extension project
e Reconstruct Courthouse Road interchange to improve operations
e  Southbound Rappahannock River Crossing CD-Lane project
e Safety improvements at Route 3 interchange
& Priority Element 2 — Northbound Rappahannock River Crossing project
e Additional northbound GP lane from US 17 to Centreport Parkway
e Northbound CD-lanes from Route 3 to US 17
e Directional flyover ramp from eastbound Route 3 to northbound 1-95
v Priority Element 3 — Express lanes extension south to US 17
e Direct connect ramp from eastbound Garrisonville Road to northbound express lanes
e Two reversible express lanes in median
v Priority Element 4 — Improvements between Route 3 (Exit 130) and US 1(Exit 126) interchanges
e New interstate access point at Harrison Road

e General purpose lane widening (4th lane) in select locations along 1-95
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In terms of project implementation, some elements of the overall preferred alternative have undergone
more project development and funding identification, while others are at an earlier stage in this process.
Section 6.2 of this report provides a current status of the ongoing effort to identify funding for elements
of the Preferred Alternative.

Significant project development is still required for most of the Preferred Alternative elements. Examples
include but are not limited to environmental documents, interchange justification studies, interchange
modification studies, engineering design and decisions on procurement method. Section 6.3 provides
information about federal approvals that are anticipated for various elements of the preferred
alternative.

As described in Section 1.1 of this report, a second phase of corridor study will begin in 2017 and is
expected to expand upon the recommendations from this Phase 1 Study.



I-95 Phase 1 Corridor Study

TABLE OF CONTENTS

[ oS LAY =IN V0 o o T o PSP PP PP PP PP PPPPPRPPPPRt i
S 14 oT [V ! 4o T o EE PSPPSR 1
1.1 SEUAY ODJECLIVE 1ottt e et e e e e e e e tb e e e e tbb e e e e etbreeeeens 1
1.2 AQVISOTY COMMITEEE 1.iiiiie ittt e et e e st e e e st e e e et e e e e sstaeeeesstaeeeestbeeeeaes 1
2. EXISEING CONAITIONS 1oiiiiiiiiiie ittt ettt e et e e e e st e e e s tb e e e s tt b e e e stbreeeetbseeesnbreeas 3
2.1 INRIX FINAINES -ttt ettt ettt et e e 4
3. FUture NO-BUIld CONAItION ...c.uiiiiiiieiiee ettt ettt 8
3.1 Corridor Travel GrOWEN TrENG .. ..ottt 9
3.2 NO-BUIIA AILEINATIVE ...ttt 11
4. FULUIE BUIlA AILEINATIVES ..ottt ettt 13
4.1 EVAIUATION CIITEITA 1.ttt ettt ettt et e e et e bt e b e ntee e 13
4.2 ALErNatives CONSIAEIEA ......iiiieiiiiie ettt ettt e e 13
4.3 AR EINATIVES SCIEENING. . .ottt 13
5. PrEferred AIEINATIVE . . it 15
5.1 PrOJECT EIEMEBNTS 1ottt ettt et 15
52 e o< o1 0 PRSPPIt 18
53 (oTors | IoYU o o1 FHUU TSRS PST 18
6. Preferred Alternative Project DeVelOPMENT.......coiiii e 19
6.1 o) =Toi o] o F= T oV TSP 19
6.2 Potential FUNDING OPPOTTUNITIES .vvviiiiiiiiiiiieie ettt 20
6.3 Required Local, State, MPO, and Federal ACLIONS .......ccc.ciiiiviiiiiiiie e 21
7. CoONCIUSION AN NEXE SEEPS 1oiiiiriii ettt e et e e e e e et e e e e eaab e e e e eatre e e e e 24
BADPENAIX .o e 25

vii|Page
GE#:RGE
WASHINGTON FANMIP==

REGIONAL COMMISSION  Aeosricksburg Area Meirapotitan Planning Orpanization



I-95 Phase 1 Corridor Study

List of Figures

Figure ES-1: 1-95 Typical Section — Preferred AIErnative .........ooovii i,
Figure ES-2: 1-95 Lane Balance Diagram — Preferred AIternative ........cccccooviiiiiiiic e
Figure 1: Existing Average Daily TraffiC......couiiiiiiii ettt 3
Figure 2: Existing Weekday Southbound PM CONEEStION ........cciiiuiiii i 5
Figure 3: Existing Thursday/Friday Southbound PM Congestion............ooviieiiiiieiiiic e 6
Figure 4: Existing Sunday Northbound CONgESTION .........ciiiiiiiiiie e 7
Figure 5: Year 2040 Average Daily Traffic — No Build AIternative .......cocvviiiiiiiiiiiie e 10
Figure 6: 1-95 Lane Configuration - Alternative 1 (NO-BUild) .......cc.oooiiiiiiiiicce e, 12
Figure 7: 1-95 Typical Section — Preferred AILErNatiVe .......cooviii i 16
Figure 8: 1-95 Lane Balance Diagram — Preferred AIternative ..........oooovii i 17
List of Tables

Table ES-1: Planning Level Cost Estimate — Preferred Alternative ..........coooviiiiiiiccecieeeeeeee e,
Table 1: 1-95 Corridor Study AdVisory COMMUITEEE .....ccviii i 2
Table 2: SCreening Of ALEINAtIVES .....oi it e e e 14
Table 3: Planning Level Cost Estimate — Preferred AIternative .........ooovviiiiiiiiiiiiicce e 18
Table 4: Project FUNING POTENTIAL ....ooviiiiii e 21
Table 5: Early Project Development REQUITEMENTS ........viiiiiii et 23
List of Appendices

Appendix — Travel Model methodology

ix | Page

GE#:RGE
WASHINGTON  FAMP:

==
REGIONAL COMMISSION Fredericstury Ares Metropoftan Phmikog Organizstion


file://///RICHFS1.bkr.mbakercorp.com/PROJECTS/FAMPO%20On-Call/Task%20Order%202%20-%20I-95%20Evaluation/Technical%20Report/I-95%20Corridor%20Study%20Report%20Lloyd%20NQ%20PA%20MD%20PP.docx%23_Toc471977271

I-95 Phase 1 Corridor Study

1. INTRODUCTION

Within the FAMPO area, the I-95 corridor currently experiences severe and recurring traffic congestion
from Quantico to Massaponax during weekdays and more widespread delays on weekends. Forecasted
growth in population, employment, tourism activity and freight movement will result in worsening
conditions within the corridor.

As part of the continuing, cooperative and comprehensive planning process in the FAMPO area, this study
was commissioned. The timing of this study activity is particularly important in the context of the 2016
application deadline for the Commonwealth of Virginia’s Smart Scale application process.

1.1  STUDY OBJECTIVE

This technical report documents the results of the first phase of study in the [-95 corridor within the
GWRC area. This Phase | study objective is to develop a 2040 master plan for 1-95 between mileposts 145
and 125 that considers existing and future weekday and weekend travel conditions. The resulting master
plan recommendation will be phased into smaller projects for consideration in Smart Scale or other
grant/funding programs

A second phase of study will follow on the heels of this effort and will cover a larger geographic area, and
will also include study and recommendations related to alternative modes of travel. As part of the Phase
Il study, a revised version of the regional travel forecasting model will be available, and the study team
will have the use of recently collected and comprehensive StreetLight origin-destination travel data.

1.2  ADVISORY COMMITTEE

A study Advisory Committee was established to oversee and provide feedback on work products. The
Advisory Committee was made up of representatives from various stakeholder groups that typically
participate in planning and programming of local and regional transportation improvements. Table 1
identifies the members of the |-95 Corridor Study Advisory Committee.

The Advisory Committee met six times during the course of the study from February 2016 to August
2016.
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Table 1: 1-95 Corridor Study Advisory Committee

Jurisdiction

City of Fredericksburg

Primary Representative

Doug Fawcett

Alternate(s)

Spotsylvania County

Ed Petrovitch

Stafford County Keith Dayton
CTAG Guy Gormley Fran Larkins, Rupert Farley
Chamber of Commerce Kasey Nabal

Caroline County

Angeline Crowder

King George County Linwood Thomas
VDOT Annette Adams Marcie Parker
PRTC
DRPT Tim Roseboom Christopher Arabia
FHWA Elliott Moore Cheng Yan

GEZ:RGE —
WASHINGTON [FAMPS

REGIONAL COMMISSION
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2. EXISTING CONDITIONS

Interstate 95 within the study area provides three general purpose lanes in each direction with
interchanges at major cross roads providing access to local land use and routes for regional travel.
Current average daily traffic ranges from 93,000 to 144,000 vehicles per day, as shown in Figure .

f(rv" M n 129, OOO l
.// \; X B[?{\ 144,000 ‘

Figure 1: 2015 Existing Average Daily Traffic
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2.1  INRIX FINDINGS

INRIX is a data set that reports average travel speeds observed over a defined period. This data is
collected by anonymously sampling the digital signatures of GPS devices being used by those traveling the
corridor. This data allows analysts to graphically depict the geographic area of congested conditions as a
function of time. As shown in Figure 2 through Figure 4, the INRIX graphics (heat maps) reflect average
travel speeds measured between the dates of September 14, 2015 and November 19, 2015. In the
vertical dimension, the information relates to the roadway schematic to the right. The horizontal axis
indicates the time of day when the speeds were sampled.
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I-95 Corridor Study
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Figure 3: Existing Thursday/Friday Southbound PM Congestion

6|Page
GE#RGE
WASHINGTON FAMPZ

REGIONAL ((1\!\1ISSIO\




I-95 Phase 1 Corridor Study

I-95 Corridor Study

Existing Sunday NB Congestion

2 2 =2

[=8
o
o
un

05/

T

7:30 PM

=
o
=
=t
~

3:45 PM
4:00 PM
4:15 PM
5:45 PM
6:00 PM
6:15 PM
6:30 PM
6:45 PM

=
o o [
n ] n
— = —
Lt} = L

o

1
53

¥ 2 3:00 PM
U@ 3:30 PM

‘Garrisonville Rd

Courthouse Rd

Findings
= Qver 4.5-hours of
average speeds below 45

mph at southern end of
study area

Centreport Plowy

= Lowest average travel
speed of 31 mph

= All 17-miles of study area
experiences average
speeds below posted
speed limit at one point
or another in sample
data

—
Central Park area

Harrizon Rd

(]

| Belowss | gs-aa | NETETENN | NETHT
Miles Per Hour (MPH)

A Source: INRIX data, Fall 2015 Sunday

D

Figure 4: Existing Sunday Northbound Congestion

7|Page
GE#:RGE o~
WASHINGTON FAMP S,

s i Area Mstropoitan Planming Organization
REGIONAL COMMISSION



I-95 Phase 1 Corridor Study

3. FUTURE NO-BUILD CONDITION

Future conditions were predicted using the Version 3 Travel Forecasting Model adopted for long-range
transportation planning in the GWRC area. The first step in the application of the Travel Forecasting
Model was to review the 2010 model within the study corridor to evaluate its performance compared to
available traffic counts. This evaluation revealed that, within the study corridor, the model was over
assigning traffic along the 1-95 and US 1 corridors. Through consultation with FAMPO, it was decided that
the project team would develop a new 2015 base year model which would improve the performance in
the study corridor and then implement these improvements in the 2040 future condition models.

Changes incorporated into the 2015 base year model included: updating the socioeconomic data to 2015;
updating the external station volumes to 2015 conditions for the primary roadways impacting the study
area; adjusting internal to external home-based work (IXHBW) and external to internal home-based work
(XIHBW) trip percentages based on American Community Survey county-to-county worker flows;
adjusting the trip production and attraction rates based on a comparison of modeled vehicle miles
traveled (VMT) to 2014 Highway Performance Monitoring System (HPMS) VMT; and adjusting free-flow
speeds along I-95 to better reflect current travel conditions. In addition to the changes to the model
parameters listed above, the 2040 no-build model network was updated to reflect the following projects:
95 Express Lanes extension project (UPC 108315); fourth southbound GP lane in Segment 2 (UPC 13558);
Courthouse Rd widening (UPC 4632); I-95 Southbound Rappahannock River Crossing (CD Lane) project
(UPC 101595).

Outputs from the travel model were used to estimate person throughput and delay along the 1-95
corridor within the study area. Person throughput was estimated by multiplying the vehicles in each
occupancy class by the number of auto occupants. Delay along the corridor was determined by
computing the difference in travel times at congested speeds versus free-flow speeds. In addition to the
weekday throughput and delay reported by the travel model, it was necessary to estimate throughput
and delay measures for weekend travel conditions. The best data available to estimate weekend travel
conditions was the INRIX data discussed earlier. A pivot model approach was employed which used the
differences in weekday and weekend travel speeds from the INRIX data, and applied these factors to the
2040 weekday modeled speeds to derive comparable 2040 weekend travel speeds and delay.

Two assumptions that were acknowledged in the application of this approach in this phase of analysis are:
the relationship between weekday and weekend speeds observed in the INRIX data are still valid in 2040;
and the relationship between general purpose lanes, express lanes and collector-distributor lanes on a
weekday are similar to weekend conditions. Once the weekend congested travel times were estimated,
the weekend traffic volumes were computed based on the volume/delay function used by the travel
model. For the purpose of evaluating the future conditions, an average weekly composite value of
throughput and delay were computed by applying a weight of 5/7 to the weekday values, and a weight of
1/7 for Saturday and 1/7 for the Sunday values.
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3.1 CORRIDOR TRAVEL GROWTH TREND

Figure 5 shows the anticipated growth in 1-95 daily traffic within the study area. These forecasts are
based on the regionally adopted travel forecasting model Version 3 as described on the previous page.
As shown in the figure, growth in daily traffic is expected to range from 33% to 52% between the years

2014 and 2040. This degree of growth will put increased pressure on the 1-95 facility, which is currently
unable to accommodate existing traffic volume.
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I-95 Corridor Study
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Figure 5: Year 2040 Average Daily Traffic — No Build Alternative
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3.2 NO-BUILD ALTERNATIVE

In consultation with VDOT and other members of the Advisory Committee, a No-Build Alternative was
developed. This alternative represents the existing conditions plus the planned and programmed projects
that are reasonably foreseeable. This No-Build Alternative constitutes the baseline condition with which
all build alternatives are compared in this study. The future No-Build Alternative is depicted in Figure 6
and includes the following planned and approved improvements.

95 Express Lanes extension project (UPC 108315)

Fourth southbound GP lane in Segment 2 (UPC 13558)

Exit 140 interchange reconstruction (UPC 13558)

Courthouse Rd widening (UPC 4632)

[-95 Southbound Rappahannock River Crossing (CD Lane) project (UPC 101595)
Route 3 Interchange HSIP project (UPC 107715)

SSNSSSS

In Figure 6, the information reflected in black represent the existing infrastructure while the red areas
show improvements above and beyond the existing condition as listed above.
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I-95 Corridor Study
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Figure 6: 1-95 Lane Configuration - Alternative 1 (No-Build)

GEZ:RGE -
WASHINGTON IFAMPSH

=
REGIONAL COMMISSION

12| Page



I-95 Phase 1 Corridor Study

4. FUTURE BUILD ALTERNATIVES

The future Build Alternatives represent improvements above and beyond those identified in the No-Build
Alternative. For this Phase | study, build improvements are limited to the 1-95 facility, its interchanges
and cross roads in close proximity to the Interstate.

4.1 EVALUATION CRITERIA

Alternatives were evaluated with the series of qualitative and quantitative measures shown below:

Forecasted increase in person movement when compared to the no-build condition
Forecasted decrease in person travel delay when compared to the no-build condition
Physical (footprint) impacts

Consistency with local, state and federal plans and policies

Planning level cost estimates

Benefit-Cost Factor (BCF)

e BCFis a comparison tool developed specifically as part of this study to relate the person
movement and delay benefits to the anticipated cost for a specific alternative.

SSENENENENEN

The factors related to person movement and person delay were determined with the Travel Demand
Model described in Section 3.

4.2  ALTERNATIVES CONSIDERED

Over 20 scenarios (alternatives) were evaluated and the results were shared with the Advisory
Committee. Details of the specific alternatives considered and rejected can be found in the Appendix of
this report. In general, alternatives included concepts such as:

General purpose widening in select areas

Express lanes extension to various points in the study area
New [-95 access points

Collector-distributor lanes in key areas

Improvements to existing interchanges

SNENENENENEN

Combinations of the above

4.3  ALTERNATIVES SCREENING

Alternatives screening was conducted after review of modeling results and discussions with the Advisory
Committee. Table 2 shows the alternatives considered and results of the screening process that lead to
the Preferred Alternative. In Table 2, the acronym ‘AC’ stands for Advisory Committee.
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Table 2: Screening of Alternatives

I-95 Phase 1 Corridor Study

Alternative Decription

Alternative Numbering

Alternative status as of

Alternative status as of

Alternative status as of

Alternative status as of

3f28/2016 | s/af2016 | 5/31/2016 | 6/17/2016 3/28/16 (AC #3) 5/4/16 (AC #4) 5/31/16 (AC #5) 6/17/16 (AC #6)
. Studied & presented to Advisol . . - . . - . . .
No-Build 1 1 1 1 . 0 Continued as base-line altemative | Continued as base-line altemative | Continued as base-line altemative
Comim on March 28
Studied & presented to Advisol
Southbound General Purpose Widening (to Exit 126) 2 2 2 2 . b Not advanced as stand-alone alt
Comm on March 28
i-directio ane ose Widening (Exi 0 Exi ) wi & exception o Studied & presented to Advisol
Bi-directional General Purpos. idening (Exit 143 to E.><|t125,|\»\|tr'tk exception of 3 3 3 3 p ry Mot advanced as stand-alone alt
segments where southbound Rappahannock Crossing CD lanes are proposed Cornim on March 28
Bi-directional General Purpose Widening (Exit 143 to Exit 133 only) working in _ _ =
conjunction with Rapp Crossing 3a 3a 3a Not advanced as stand-alone alt
Bi-directional General P s2 Widening (Exit 140 to Exit 126) induding ssgments where new CD lanes
FelrEcHiane] fEnerE Fumass T mrglm_,__, o euding ssEmEns whersnaw = - 3b 3b 3b = Not advanced as stand-alone alt
are proposed
Bi-directional General Purpose Widening (Exits 143 to 126) with the exception of Studied & presented to Advisory
segments where 5B & NB Rapp Crossing CD lanes are proposed. Includes Alt 4as - 3c 3c 3c - Mot advanced as stand-alone alt
. Comim on May 4th
described below
Bi-directional General Purpose Widening (Exits 143 to 133). Northbound Rappahannock New hybrid alternative resulting
River Crossing [CD-Lanes) as described in Alternative 4. Includes 195 north-facing access A A 37a Ta ) ) from early May discussions with
at Harrison and Courthouse Roads and associated CD-Lanes connecting these new access Advisory Committee. Revised and
points to Route 3 interchange and the Rappahannock River Crossing projed. reflects in 3c7h
This altermative includes all elements of 3c7a with the following dhanges: Include a full
interchange at Harrison Road and no interchange at Courthouse. CD-lanes will exist Studied & pr ted to Advisory Not advanced as defined. See
from just south of Harrison Road northward to Route 3, working with the Rapp Crossing - - 3c7b 3c7b - = Col itt May 31st Alt tive 7e11 :
Project. Finally, General purpose lane widening will exist from Exit 126 to the new (RS EmLLEY AUEIE S
Harrison Road interchange
Northbound CD Lanes between Route 3 and US 17 (Nerthbound Rappahannock River 4 4 4 4 Studied & presented to Advisory | Studied & presented to Advisory N, S S g S
Crossing project) Comm on March 28 Comim on May 4th
Studied & presented to Advisol Not advanced - candidate for Phase
195 access at Central Park [ Celebrate Va area. Includes Alternative 4 as described above 5 5 g 5 p Y
Comm on March 28 Il study
. . . Studied & presented to Advisory | Mot advanced - to be bundled with
145 acress only at Harrison Road. Indudes Alternative 4 as described above (3 (3 (3] [
Comm on March 28 Courthouse
. i Studied & presented to Advisory | Not advanced - to be bundled with
1-85 access only at Courthouse Road. Includes Alternative 4 as described above 7 7 7 7 _
Comm on March 28 Harrison
-55 acce 0 i vd & Courthouse Rd. Includ ernative described Studied & presented to Adviso
I-55 access at both Harrison Rd & Courthouse Rd. Includes Alternative 4 as describs _ 7a 7a 7a _ P ry Mot advanced. See Alt 7all
above Comm on May4th
Extend reversible express lanes to US 17 (Exit 133). Indudes Alt 4 (northbound Rapp Studied & presented to Advisory AR Te e, Sae
Crossing CO-Lanes). Includes new direct connection from Rte 610 to Express Lanes. Also - - 7all 7all = = Committ Mav 3st Alternative 7cil :
includes Alt 7a [north-facing 195 acress at Courthouse & Harrison Roads with CD lanes). (A=Y emative 7c
Extend reversible express lanes to US 17 (Exit 133). Includes Northbound Rapp Crossing Draft Preferred Master Plan
CD-lanes. Indudes northbound on-ramp improvements at Route 610 and Route 3. Also - - - 7cll = - - e
includes new stand alone 195 access at Harrison Rd efnative
Super Ramp at US 1/ US 17 8 8 8 8 Studied & presented to Advisory |Not advanced - candidate for Phase|
Cornim on March 28 Il study
New direct connedion from Rte 610 corridor to 95 Express Lanes (as a stand-alone Not advanced as a stand-alone alt.
alternative] SeeAlt9a& 11
Extend reversible express lanes to US 17 (Exit 133) - - - - Not advanced. See Alt9a & 11
Studied & presented to Advisol
Extend reversible express lanes to Route 3 [Exit 130) ] ] g ] P Y Not advanced. See Alt9a & 11
Comm on March 28
Extend reversible express lanes to Route 3 (Exit 130) and include Alternative 4 as Studied & presented to Advisory
described above. Includes new dired connection from Rte 610 corridor to Express Lanes 9a 92 92 Cornm on May 4th Not advanced as stand-alone ait
Studied & presented to Advisol
Extend reversible express lanes to US 1 (Exit 126) 10 10 10 10 P Y Not advanced. See Alt9a & 11
Comm on March 28
Extend reversible express lanes to US 17 [Exit 133} and include Alternative 4
nereverble siarsss anss 12 U5 77 B iy iy - 11 11 11 - Include fer study (could be phased)|  Notadvanced. See Alt 7211

Includes new direct connection from Rte 510 corridor to Expres:
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I-95 Phase 1 Corridor Study

5. PREFERRED ALTERNATIVE

The Preferred Alternative emerged as a result of the six month study process, in close coordination with
the Advisory Committee.

5.1 PROJECT ELEMENTS

Figure 7 provides a graphical depiction (inventory) of the elements that make up the Preferred
Alternative. The Preferred Alternative assumes and includes all elements of the No-Build Alternative,
unless noted below. Beyond the no-build assumptions, the preferred alternative includes:

v Extend reversible express lanes to just south of US 17 (Exit 133).

Northbound CD lanes in segments 5 & 6, known as the Rappahannock River Crossing Project.
Add northbound general purpose auxiliary lane between Exit 133 and Exit 136.

Allow new stand-alone full access at Harrison Road.

Construct additional southbound general purpose lane between Exits 130 and 126.

Construct northbound general purpose lane between new Harrison Rd access point and Exit 130.

DN N N N

Remove Fourth SB lane from Exit 143 to Exit 140 which was shown in the No-Build Alternative.
v Widening of Harrison Road to four lanes to east and possibly more than four lanes to west.

Figure 8 represents the Preferred Alternative in a lane-balance schematic to illustrate available
movements and lane continuity. The rationale for selecting the Preferred Alternative includes the
following factors:

1. When considering increase in person throughput and decrease in person delay, this alternative is
one of the highest performing among the 20+ scenarios tested.
* 15%increase in year 2040 person movement compared to no-build
*  61% decrease in year 2040 person delay compared to no-build

2. The Benefit-Cost Factor (BCF) of this alternative is the highest of the scenarios tested during the
final screening.

3. This Alternative will have a narrower footprint when compared to other leading alternatives.

4. Modeling of the Preferred Alternative indicates that it will provide significant relief to the
congested movements at the US 1 interchange (Exit 126), thus greatly reducing the need for
improvements associated with the Jackson Gateway.

* |-95 General Purpose widening (only) in this area would have the opposite effect by
drawing more demand to the US 1 interchange due to the increased capacity on [-95

5. Unlike some other leading candidate Alternatives, the Preferred Alternative will not prohibit
future extension of reversible express lanes south of the Route 3 interchange.

6. This Alternative is generally consistent with local government comprehensive plans and other
proposals, such as the Atlantic Gateway Initiative.
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I-95 Phase 1 Corridor Study

I-95 Corridor Study
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Figure 7: 1-95 Typical Section — Preferred Alternative
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I-95 Phase 1 Corridor Study

I-95 Corridor Study \
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Figure 8: 1-95 Lane Balance Diagram — Preferred Alternative
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I-95 Phase 1 Corridor Study

5.2  PROJECT COST

Anticipated costs were prepared using the 2015 VDOT Planning Level Cost Estimating Spreadsheet. The
estimate is made up of individual costs for pavement, bridges, interchanges and signalized intersections.
The construction cost estimate is further marked up by 50% to reflect potential right-of-way needs, 20%
for Maintenance of Traffic, and an additional 20% for general contingency.

Table 3 provides a summary of the cost estimate for the Preferred Alternative in 2023 dollars. The
planning level cost estimates are typically presented as a range. The segment from US 17 (Exit 133) to
Route 3 (Exit 130) is presented as a specific number because a more detailed level of cost estimate
preceded this study and was available.

Table 3: Planning Level Cost Estimate — Preferred Alternative

Geography (approximate) S Low Estimate S High Estimate
From Garrisonville Rd (Exit 143) to US 17 (Exit 133) $305,160,000 S426,430,000
From US 17 (Exit 133) to Route 3 (Exit 130) $152,000,000 $152,000,000
From Route 3 (Exit 130) to US 1 (Exit 126) $281,318,400 $461,420,000
Total Cost Estimate $738,478,400 $1,039,850,000

5.3  LOCAL SUPPORT

As described in Section 1.2 of this report, the project Advisory Committee is made up of staff
representatives of local jurisdictions, as well as state and federal transportation agencies and others.
Beyond that committee activity, GWRC staff have made interim project presentations to transportation
committees of the Counties of Stafford and Spotsylvania and the City of Fredericksburg. On July 18, 2016,
the FAMPO Policy Board passed Resolution 17-03: “A Resolution of the Fredericksburg Area Metropolitan
Planning Organization Endorsing the Recommendations from the [-95 Phase | Corridor Study”. This
FAMPO resolution can be found in the Appendix of this report.
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I-95 Phase 1 Corridor Study

6. PREFERRED ALTERNATIVE PROJECT DEVELOPMENT

The 2040 Preferred Alternative is a significant infrastructure proposal and would need to be divided into
smaller programmable initiatives which can progress through project development separately. Some
elements of the Preferred Alternative have already undergone significant project development while
others are being discussed for the first time in this study.

6.1  PROJECT PHASING

A proposed phasing plan is presented in this study and is based on items such as:

v Project readiness
e Degree of project development

o Preliminary design

o Federal approvals

o Environmental documentation
o Local support

* Project funding

o Funding identified
o Potential for private equity (P3)

v Targeted improvements
e Directly targets existing and forecasted congestion hot spots
e Considers weekday as well as weekend travel

With these considerations in mind, the following priority order is proposed for the elements of the
Preferred Alternative:

« Priority Element 1 — Near-term planned and programmed improvements
e 95 Express Lanes extension project
e Reconstruct Courthouse Road interchange to improve operations
e  Southbound Rappahannock River Crossing CD lane project
e Safety improvements at Route 3 interchange
v Priority Element 2 — Northbound Rappahannock River Crossing project
e Additional northbound GP lane from US 17 to Centreport Parkway
e Northbound CD lanes from Route 3 to US 17
e Directional flyover ramp from eastbound Route 3 to northbound 1-95
v Priority Element 3 — Express lanes extension south to US 17
e Direct connect ramp from Garrisonville Road to northbound express lanes
e Two reversible express lanes in median
v Priority Element 4 — Improvements between Route 3 (Exit 130) and US 1 Exit 126 interchanges
e New interstate access point at Harrison Road
e General purpose widening (4th lane) in select locations along 1-95
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I-95 Phase 1 Corridor Study

As stated in Section 5.3, the FAMPO Board passed resolution 17-03 on July 18™ which included the
project phasing concept described above.

6.2 POTENTIAL FUNDING OPPORTUNITIES

As discussed earlier in this section, some elements of the overall preferred alternative have undergone
more project development and funding identification, while others are at an earlier stage in this process.
Transportation infrastructure funding is a complex and dynamic process involving local, state, federal and
sometimes private partners. Table 4 below indicates the funding status of individual project elements as
of the preparation of this report in December, 2016. Project elements are listed in geographic order from
north to south. The table is not intended to indicate priority of implementation.
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I-95 Phase 1 Corridor Study

Table 4: Project Funding Potential

Project Fully Funded for Future
! Element Description (listed Existing Funding e . o
element eographically from north to south) Reference constructions Grant
# S E (Yes / No) Potential
1 95 Express Lanes Extension VDOT UPC 108315 Yes N/A
5 Direct connect ramp from Garrisonville No Smart Scale
Rd to 95 Express Lanes 2018
Additional I-95 southbound (4th) lane
3 (4th) VDOT UPC 13558 (1) (1)

from Garrisonville Rd to Courthouse Rd

Courthouse Road (Exit 140) interch
A ourthouse Road (Exit 140) interchange | o 13558 Yes N/A
reconstruction

5 Courthouse Road widening VDOT UPC 4632 Yes N/A
[-95 Express Lanes Extension southto | Atlantic Gateway
6 . o Yes N/A
US 17 (Exit 133) Initiative
. Additional 1-95 northbound (4th) lane N
from US 17 to Centreport Pkwy
Southbound R h k Ri
8 outhbotind Rappanannock RIVEr 1y pot upc 101595 Yes N/A
Crossing Project (CD Lanes)
Northbound R h k Ri Smart Scal
9 o o'un appa annock River s Ul A e mart Scale
Crossing Project (CD Lanes) 2018
Directional flyover ramp from
10 - No -

eastbound Route 3 to northbound 1-95

Route 3 Interch Safet
1 oute 3 Interchange Safety VDOT UPC 107715 Yes N/A
Improvement (HSIP)

Additional 1-95 (4th) lanes in select
12 - No -
areas between Route 3and US 1

13 Harrison Road widenin No Smart Scale
° 2018

i i Smart Scale
14 New [-95 access point at Harrison Road - No Y018

(1) This element of the overall project has been eliminated

6.3 REQUIRED LOCAL, STATE, MPO, AND FEDERAL ACTIONS

The nature of an individual project element and / or the funding source dictates the level of federal
approval required. While there are many discipline-specific permits potentially required for public
infrastructure (e.g. storm water, air, right-of-way, etc.), this section will only address NEPA, IJR, and IMR
which are often the most significant approval processes associated with Interstate projects. NEPA refers
to the National Environmental Policy Act and governs the environmental impacts of all federal actions. A
federal action is a project partially or wholly funded by federal money or impacting federally controlled

21| Page
GE#:RGE o~
WASHINGTON FAMPSHA

o Fredanickeburg Area Mstropaitan Plinning Organizafion
REGIONAL COMMISSION



I-95 Phase 1 Corridor Study

infrastructure such as the interstate system. An IMR is an Interchange Modification Report, which is
required when the function of an existing interstate interchange is being altered. An IR is an Interchange
Justification Report, which is required when a new access point is being proposed on the interstate
system. NEPA, IMR and lJR documents can be performed by City, County or MPO entities but must flow
through the State Department of Transportation and adhere to the prescribed process. The scoping
process for NEPA, 1JR and IMR documents is normally negotiated on a case-by-case basis, depending on
project circumstances, but Table 4 below provides a general opinion of what is expected to be required
for the elements of the 1-95 Corridor Study Preferred Alternative.
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I-95 Phase 1 Corridor Study

Table 5: Early Project Development Requirements

Project o .
Element Description (listed o Future approvals
element . Existing Approvals )
" geographically from north to south) likely required
1 95 Express Lanes Extension NEPA & IMR None
Direct connect ramp from Garrisonville
2 None NEPA & IMR
Road to 95 Express Lanes
3 Additional 1-95 southbound (4th) lane 1) 1)
from Garrisonville Rd to Courthouse Rd
Courthouse Road (Exit 140) interchange
4 . NEPA & IMR None
reconstruction
5 Courthouse Road widening NEPA None
I-95 Express Lanes Extension south to Fresh NEPA &
6 . Aged NEPA .
US 17 (Exit 133) Corridor JR
Additional 1-95 northbound (4th) lane
7 None NEPA & IMR
from US 17 to Centreport Pkwy
Southbound Rappahannock River
8 ] . NEPA & IMR None
Crossing Project (CD Lanes)
Northbound Rappahannock River
9 . . NEPA & IMR None
Crossing Project (CD Lanes)
Directional flyover ramp from
10 Y P Aged NEPA & IMR | Fresh NEPA & 1JR
eastbound Route 3 to northbound I-95
Route 3 Interchange Safety
11 NEPA None
Improvement (HSIP)
Additional 1-95 (4th) lanes in select
12 None NEPA & IMR
areas between Route 3and US 1
13 Harrison Road widening None NEPA
14 New I-95 access point at Harrison Road None NEPA and lJR
(1) This element of the overall project has been eliminated
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I-95 Phase 1 Corridor Study

7. CONCLUSION AND NEXT STEPS

A highly coordinated six month process has led to consensus on a master plan recommendation for the
congested |-95 corridor in the defined study area. This consensus was reflected in the unanimous
approval of FAMPO Policy Board Resolution 17-03: “A Resolution of the Fredericksburg Area
Metropolitan Planning Organization Endorsing the Recommendations from the [-95 Phase | Corridor
Study”. Individual elements of the master plan will now move forward in an agreed-upon order, based on
defined need and funding availability. A second phase of study will follow on the heels of this Phase 1
effort. This Phase Il study will cover a larger geographic area and will also include a more detailed
investigation of alternative modes of travel. That effort is expected to begin in 2017.
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I-95 Phase 1 Corridor Study

APPENDIX

TRAVEL MODELING METHODOLOGY

For the evaluation of alternatives in this study, existing and future travel conditions were predicted using
the Version 3 Travel Forecasting Model adopted for long-range transportation planning in the GWRC
area. The travel model analysis consisted of three primary components which included reviewing the
performance of the model in the study area, adjusting the model for better performance in the study
area, and application of the model for the development and comparison of the study alternatives. After
the preliminary evaluation of the 2010 base year model and consultation with FAMPO staff, it was
decided to develop a 2015 base year model for the purpose of this study. Updates to the model process
were subsequently implemented in the 2040 model setups. For the evaluation of alternatives,
performance measures were selected to meet the requirements of HB2. These performance measures
included person throughput and person delay.

Prior to the application of the Travel Forecasting Model for future conditions, the 2010 model was
reviewed within the study corridor to evaluate its performance compared to available traffic counts. This
evaluation revealed that, within the study corridor, the model was over assigning traffic along the 1-95
and US 1 corridors. As can be seen under the “2010 Model — Initial Evaluation” columns in Table 6, at the
end of this appendix, I-95 is 6% over assigned while US 1 is 55% over assigned in the 2010 model. Since
the 2010 model was not the base year for the calibration of the Version 3 model, it was suspected that
part of the over assignment in the corridor could be attributed to the growth assumptions used to
develop the external station volumes for I-95 and US 1. Another contributing factor to the high volumes
on US 1 could be that segments of I-95 in the study corridor were coded with free-flow speeds of 50 and
55 mph.

At the time of this study, development of a newer, Version 4, travel model for the FAMPO region was
underway. However, development of that model would not be completed in time to meet the schedule
for this study. Given these circumstances, the goal of developing the 2015 base year model was to make
improvements to the model in the study corridor that would better allow the evaluation of changes in
throughput and delay along I-95, while not undertaking a full recalibration which would duplicate efforts
in progress for the Version 4 model.

The first changes to the model that were incorporated into the 2015 base year model included updating
the socioeconomic data to 2015 and updating the external station volumes to 2015 conditions for the
primary roadways impacting the study area. The 2015 socioeconomic data was based on a straight line
interpolation of the 2010 and 2020 population, households, and employment. Population and
employment at the zonal level were then adjusted to match county totals provided by FAMPO. The 2015
interpolated households were adjusted by applying interpolated 2015 hh/pop factors developed at the
zonal level to the adjusted 2015 population in each TAZ. Select link analysis identified external stations
which made significant contributions to the traffic on I-95 in the study area. These roadways include the
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I-95 Phase 1 Corridor Study

external stations for [-95, US 1, US 17 and SR 3. The external station volumes for these locations were
updated using published VDOT 2015 AADTs. Results from these adjustments can be seen under the
“2015 Model — Input Adjustment” columns in Table 11.

While these adjustments made some improvement within the study corridor, additional adjustments
were entertained to see if better performance could be achieved. To evaluate the estimated internal-to-
external and external-to-internal (IX-XI) commuters in the region, the 2006-2010 American Community
Survey (ACS) county-to-county worker flows were reviewed. The worker flows in the ACS data were used
to develop new % IX HBW production and attraction values used in the trip generation process. Table 6
shows the changes to the model inputs, based on the ACS data, in the percentages of workers living in
each county in the FAMPO region and working outside the region. Table 7 shows the changes in the
percentages of workers working in each county in the FAMPO region and living outside the region.

Table 6: Adjustments to %IX HBW Production Values

Original Revised
NAME COUNTY | % IXHBW | % IX HBW
STAFFORD 1 0.540 0.540
KING GEORGE 2 0.220 0.250
FREDERICKSBURG 3 0.200 0.200
SPOTSYLVANIA 4 0.320 0.350
CAROLINE 5 0.400 0.410

Table 7: Adjustments to %IX HBW Attraction Values

Original Revised
NAME COUNTY | % IXHBW | % IX HBW
STAFFORD 1 0.19 0.17
KING GEORGE 2 0.22 0.23
FREDERICKSBURG 3 0.20 0.14
SPOTSYLVANIA 4 0.32 0.17
CAROLINE 5 0.40 0.27
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The next adjustment to the model was based on VDOT Report 1216 for 2014 Daily Vehicle Miles of Travel
(VMT) by Jurisdiction. A comparison was made between observed VMT and the total VMT per county
being estimated by the model. Under the assumption that the over assignment in the model is a result of
too many trips being generated, the ratio of observed VMT to estimated VMT shown in Table 3 was used
to factor the HBW production rates (trips per HH) as shown in Table 4, and the NHB attraction rates (trips
per employee or trips per HH) shown in Table 5. Adjustments were limited to Home-Based production
rates because total Home-Based attractions are adjusted to match total Home-Based productions.
Likewise, only the Non-Home-Based attraction rates were adjusted because total Non-Home-Based
productions are adjusted to match the total Non-Home-Based attractions.

Table 8: Comparison of Observed VMT to Model Estimated VMT

2014 2015 OBSERVED/
COUNTY OBSERVED | ESTIMATED | ESTIMATED
STAFFORD 4,243,506 4,722,709 89.9%
KING GEORGE 878,595 903,832 97.2%
FREDERICKSBURG 929,117 990,832 93.8%
SPOTSYLVANIA 3,563,238 3,839,818 92.8%
CAROLINE 2,582,723 2,523,640 102.3%

Table 9: Adjustments to Home-Based Production Rates

Original Revised
1 2 3 4 5 1 2 3 4 5
Pers | Pers | Pers | Pers | Pers | Pers | Pers | Pers | Pers | Pers
per per per per per per per per per per
NAME Cty | HH HH HH HH HH HH HH HH HH HH
3.430 | 6.680 | 12.100 | 15.600 | 21.700 | 3.082 | 6.002 | 10.872 | 14.017 | 19.498
3.000 | 6.200 | 11.000 | 15.400 | 21.200 | 2.916 | 6.027 | 10.693 | 14.970 | 20.608
4120 | 7.800 | 11.400 | 16.000 | 19.100 | 3.863 | 7.314 | 10.690 | 15.003 | 17.910
3.480 | 6.870 | 11.900 | 16.500 | 21.100 | 3.229 | 6.375 | 11.043 | 15312 | 19.580
3.000 | 5.900 | 9.480 | 13.300 | 23.300 | 3.070 | 6.038 | 9.702 | 13.611 | 23.845

STAFFORD

KING GEORGE

FREDERICKSBURG

SPOTSYLVANIA

v | (W N =

CAROLINE
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Table 10: Adjustments to Non-Home-Based Attraction Rates

Original Revised
NHB NHB
NHB Non- NHB Non-
NAME COUNTY | Retail retail NHB HH | Retail retail | NHB HH
STAFFORD 1 7.20 0.70 1.10 6.47 0.63 0.99
KING GEORGE 2 7.20 0.70 1.10 7.00 0.68 1.07
FREDERICKSBURG 3 7.20 0.70 1.10 6.75 0.66 1.03
SPOTSYLVANIA 4 7.20 0.70 1.10 6.68 0.65 1.02
CAROLINE 5 7.20 0.70 1.10 7.37 0.72 1.13

The final adjustment to the model addressed the free-flow speeds coded on segments of [-95. Because
the estimation of travel times and competition between 1-95 and US 1 are critical components of how the
model will respond to capacity improvements being evaluated in this study, it was decided to update the
free-flow speeds along I-95 to 65 mph in order to better reflect the INRIX data. The results of these
cumulative adjustments to the model can be seen under the “2015 Model — Final Adjustment” columns in
Table 6. These results show that the adjustments to the model have maintained or improved the
estimation of traffic volumes, while improving the model’s ability to estimate changes in travel time in the
[-95 corridor.
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Table 11: Comparison of FAMPO Model Daily Volumes to Daily Traffic Counts

Location 2010 Model - Initial Evaluation 2015 Model - Input Adjustments (2015 Model - Final Adjustments
2010 2015 2015
2010 daily |Volume/ 2015 daily (Volume/| 2015 daily [Volume/|
Count | model | Count Count | model | Count Count | model | Count
Segment From To (daily) | volume | Ratio | RMSE | (daily) | volume | Ratio | RMSE | (daily) | volume | Ratio | RMSE
1-95 Average Daily Traffic
1 Just north of 143 |Exit 143 141,000 | 158,639 1.13 142,000 | 144,525 1.02 142,000 | 144,765 1.02
2 Exit 143 Exit 140 136,000 [ 156,040 1.15 134,000 | 148,929 1.11 134,000 | 153,127 1.14
3 Exit 140 Exit 136 135,000 | 158,657 1.18 132,000 | 162,211 1.23 132,000 | 169,318 1.28
4 Exit 136 Exit 133 133,000 | 152,435 1.15 129,000 | 131,421 1.02 129,000 | 147,804 1.15
5 Exit 133 Central Park area | 142,000 | 144,172 1.02 146,000 | 145,545 1.00 146,000 | 144,577 0.99
6 Central Park area |Exit 130 142,000 | 144,172 | 1.02 144,000 | 145,545 | 1.01 144,000 | 144,577 | 1.00
7 Exit 130 Harrison Rd 114,000 | 111,645 0.98 116,000 | 110,205 0.95 116,000 | 107,176 0.92
8 Harrison Rd Exit 126 114,000 | 111,645 0.98 119,000 | 110,205 0.93 119,000 | 107,176 0.90
9 Exit 126 Just south of 126 96,000 [ 85,903 0.89 98,000 89,415 0.91 98,000 87,247 0.89
Total 1,153,000|1,223,308| 1.06 11% |1,160,000{1,188,001| 1.02 9% [1,160,000(1,205,767| 1.04 13%
US 1 Average Daily Traffic
1 PWCL SR 638 22,000 | 28,925 1.31 20,000 | 22,548 1.13 20,000 | 22,201 1.11
SR 638 SR 639 26,000 28,067 1.08 30,000 24,275 0.81 30,000 23,120 0.77
3 SR 639 SR 610 26,000 37,107 1.43 30,000 34,318 1.14 30,000 32,699 1.09
4 SR 610 SR 631 17,000 38,931 2.29 16,000 28,910 1.81 16,000 23,805 1.49
5 SR 631 SR 687 17,000 30,934 1.82 16,000 23,224 1.45 16,000 18,529 1.16
6 SR 687 SR 628 14,000 37,387 2.67 14,000 30,792 2.20 14,000 25,528 1.82
7 SR 628 SR 676 13,000 34,106 2.62 18,000 26,996 1.50 18,000 21,820 1.21
8 SR 676 Bus US 17, SR 218 20,000 34,313 1.72 22,000 | 49,833 2.27 22,000 35,674 1.62
9 Bus US 17, SR 218 [Princess Anne Ave | 30,000 78,342 2.61 33,000 67,878 2.06 33,000 64,727 1.96
10 College Ave SR3 30,000 | 43401 | 1.45 29,000 | 37,920 | 1.31 29,000 | 35035 | 1.21
11 SR3 SCL FredericksburgJ 30,000 35,773 1.19 33,000 24,533 0.74 33,000 21,633 0.66
12 SCL Fredericksbur{Bus US 1, SR 208 24,000 34,320 1.43 28,000 20,419 0.73 28,000 18,025 0.64
13 Bus US1,SR208 [I-95 24,000 24,540 1.02 27,000 14,610 0.54 27,000 14,071 0.52
14 1-95 uUs 17 55,000 59,828 1.09 54,000 | 49,004 0.91 54,000 | 46,301 0.86
15 Us 17 SR 608 18,000 23,669 1.31 19,000 23,117 1.22 19,000 21,928 1.15
16 SR 608 SR 606 13,000 17,681 1.36 13,000 20,395 1.57 13,000 19,354 1.49
17 SR 606 Caroline CL 9,200 14,724 1.60 9,800 18,392 1.88 9,800 17,134 1.75
Total 388,200 [ 602,048 1.55 74% | 411,800 | 517,164 1.26 56% | 411,800 | 461,584 1.12 45%
Other Routes Average Daily Traffic
Garrisonville Rd (SR 610) |I-95 West 48,000 | 76,337 1.59 71,000 | 66,743 | 0.94 71,000 | 63,402 | 0.89
Garrisonville Rd (SR 610) [I-95 East 56,000 | 56,686 1.01 52,000 | 54,283 1.04 52,000 | 53,732 1.03
Courthouse Rd (SR 630) [I-95 West 10,000 11,597 1.16 10,000 35,937 3.59 10,000 35,015 3.50
Courthouse Rd (SR 630) |[I-95 East 16,000 10,836 0.68 17,000 11,550 0.68 17,000 11,232 0.66
Centreport Pkwy 1-95 West 4,100 4,259 1.04 6,500 2,479 0.38 6,500 2,173 0.33
Centreport Pkwy 1-95 East 11,000 15,507 1.41 13,000 52,497 4.04 13,000 42,908 3.30
US 17 Warrenton Rd 1-95 West 39,000 71,201 1.83 39,000 77,482 1.99 39,000 72,549 1.86
US 17 Warrenton Rd 1-95 East 31,000 55,176 1.78 32,000 38,265 1.20 32,000 | 48,336 1.51
SR3 1-95 West 86,000 [ 113,125 1.32 86,000 | 108,548 1.26 86,000 | 104,323 1.21
SR3 1-95 East 57,000 | 62,749 | 1.10 55,000 | 67,264 | 1.22 55,000 | 65272 | 1.19
US 17 Warrenton Rd Us1 West 31,000 54,796 177 32,000 36,806 1.15 32,000 | 46,663 1.46
SR 218 Us1 East 18,000 17,902 0.99 17,000 | 40,621 2.39 17,000 37,839 2.23
US 17 Mills Dr Us 1 East 27,000 | 21,518 | 0.80 24,000 | 24,248 | 1.01 24,000 | 22,696 | 0.95
Total 434,100 | 571,689 1.32 51% 454,500 | 616,723 1.36 56% 454,500 | 606,140 1.33 51%

Upon finalizing the development of the 2015 base year model, these adjustments to the model were
implemented in the 2040 No-Build alternative as well as each of build alternatives being evaluated. While
the trip rates and travel speed assumptions for 2015 were maintained in the 2040 model setups, it was
necessary to update the 2040 external station volumes for 1-95, US 1, US 17,and SR 3. The growth
assumptions used in the original Version 3 model were applied to the new 2015 external station volumes
at each location to derive the new 2040 external station volumes, as shown in Figure 1 on the following

page.

Outputs from the travel model were used to estimate person throughput and delay along the 1-95
corridor within the study area. Person throughput was estimated by multiplying the vehicles in each
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occupancy class by the number of auto occupants. Delay along the corridor was determined by

computing the difference in travel times at congested speeds versus free-flow speeds. In addition to the

Figure 1: 2040 External Station Volume Adjustments

[-95 South
o 160000
€ 140000
3 120000
=
5 100000 — g==
£ 80000
Z 60000 —8—1-95 S old
T 40000 195 S new
g 20000
<
3 0
2010 2015 2020 2030 2040
Year
us 17

40000
-]
£ 35000
3 30000
= 25000
% 20000
E 15000 —8—US 17 old
r_:u 10000 US 17 new
& 5000
<
3 0

2010 2015 2020 2030 2040
Year

External Traffic Volume

External Traffic Volume

300000
250000
200000
150000
100000
50000
0

50000

40000

30000

20000

10000

[-95 North

/

—®—1-95 N old
1-95 N new
2010 2015 2020 2030 2040
Year
Rt 3
—&—Rt 3 old
Rt 3 new

2010 2015 2020 2030 2040

Year

weekday throughput and delay reported by the travel model, it was necessary to estimate throughput

and delay measures for weekend travel conditions. The best data available to estimate weekend travel

conditions was the INRIX data discussed earlier. A pivot model approach was employed which used the

differences in weekday and weekend travel speeds from the INRIX data, and applied these factors to the

2040 weekday modeled speeds in order to derive comparable 2040 weekend travel speeds and delay.

Two assumptions that were acknowledged in the application of this approach in this phase of analysis are,

that the relationship between weekday and weekend speeds observed in the INRIX data are still valid in

2040, and that the relationship between general purpose lanes and the express lanes and

collector/distributor lanes on a weekday are similar to weekend conditions. Once the weekend

congested travel times were estimated, the weekend traffic volumes were computed based on the

volume/delay function used by the travel model shown in the equation below.

V={[(Tc/Tf=1)/0.25](*/®)}xC
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Where,

V = assigned volume during the peak hour
Tc = congested travel time

Tf = free-flow travel time

C = link capacity during the peak hour
Alpha =0.25

Beta=9

For the purpose of evaluating the future conditions, an average weekly composite value of throughput
and delay were computed by applying a weight of 5/7 to the weekday values, and a weight of 1/7 for
Saturday and 1/7 for the Sunday values.
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