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Abstract

The Commonwealth of Virginia Office of Multimodal Transportation Planning and Investment and VTrans2025 has promulgated a set of twenty-one policies and a set of performance criteria that support long-range transportation planning in the Commonwealth. Examples of the policies are investing in public transit, planning multimodally, and improving travel mode connections. The six high-level criteria are safety and security, preservation and management, efficient movement of people and goods, economic vitality, quality of life, and program delivery, and there are forty two underlying criteria. While there has been considerable discussion of the potential impacts of these policies to the Commonwealth as a whole across the various criteria, to our knowledge there have been no systematic attempts to assess and characterize the individual local and regional impacts of the policies. Moreover the sensitivity of the policies to various scenario assumptions about the future has not been explored adequately at any of the statewide, regional, or local levels. Examples of relevant scenario assumptions are sprawl accelerating, mass retirement, natural disaster, IT amenities grow, and decrease in air quality. This paper develops in prototype for the Roanoke region an active surveying tool that can be used to assess the impacts of the VTrans 2025 multimodal transportation policies across VTrans planning criteria under various scenario assumptions. The survey of the Roanoke region is still in progress—we have made example entries of data to the surveying tool based on a comprehensive review of four RVAMPO planning documents which considered the subjects of retirement, smart growth, disaster mitigation planning, and land use.  We expect in the next months to complete a successful test of the surveying tool in the Roanoke region with the support of RVAMPO planners, demonstrate the results to the Multimodal Office, test the surveying tool in other regions and localities of the Commonwealth, and compile the results to suggest the varying impacts of the statewide transportation policies across a sample of the Commonwealth’s hundred localities and twenty regions and for a relevant choice of scenario assumptions of the future.

Introduction

The Transportation Accountability Commission of the Commonwealth of Virginia has stated that “the goals and associated performance measures reflect characteristics the Commission considers critical to a high-performing transportation system that delivers not only high quality projects and programs but the right projects and programs”
.  Scenario-based planning will facilitate transportation planners in determining these projects and programs, based on different goals, performance measures, and alternative futures.

The establishment of goals and performance measures is useful on the state-wide level, as well as for the different local districts of the Commonwealth.  The Roanoke Valley Area has several long-term planning issues that will impact the future of the region’s transportation infrastructure. Because the Roanoke Valley Area is an increasingly dynamic region, the planners should consider potential future scenarios when addressing the planning process and optimizing the transportation system. By using scenario-based planning as a methodology for the long-term planning process, it is possible to consider a broad range of multimodal transportation issues. 

This paper develops in prototype for the Roanoke region an active surveying tool that can be used to assess the impacts of the VTrans 2025 multimodal transportation policies across VTrans planning criteria under various scenario assumptions.  First, this paper will address the development of scenario-based planning and how it has been applied in other regions.  Second, the paper explains the application of scenario-based planning within the Roanoke Valley Area, including the selected scenarios and policies.  Third, the paper analyzes these scenarios by a systematic walkthrough of the tool and its methodology. Figure 1 illustrates the methodology.  Last, the paper describes recommendations for long range planning and potential future work for the Roanoke Valley region.

Background


The traditional approach to transportation planning stresses “the absolute number of trips (trip generation), the origin and destination of each trip (trip distribution), the mode of travel (modal split), and the route of travel (traffic assignment)”
.  This approach does not account for the nature of trips and is often used only to “evaluate traffic impact of new development” or “justify the building of new traffic infrastructure”
.  A different approach is to use stated preference (SP) methods, which are the “techniques of collecting and modeling with data collected in the form of preferences (as reflected in rating, ranking, or choices) among hypothetical alternatives characterized by a set of prespecified attributes that can take different values”
.   Yet, this method has potential for significant error in its inclusion of certain alternatives in the survey and therefore in its results.

Scenario-based planning is a step above the traditional and SP methods.  Transportation agencies use scenario-based planning to make predictions about the future and any resulting changes that could effect transportation.  The Federal Highway Administration (FHWA) believes that “scenario planning can help citizens, businesses, and government officials understand the impacts of growth, especially the relationship between transportation and the social, environmental and economic development of regions”
.  The FHWA suggests six steps for creating a scenario based plan:

1. Research the driving force and define the major sources of change that impact the future into predictable and non-predictable events.

2. Determine patterns of interaction among the driving forces.

3. Create scenarios based upon interactions.

4. Analyze implications and apply scenarios beyond transportation.

5. Evaluate scenarios using indicators relating to land use, transportation demographics, environment, economics, technology and other criteria

6. Monitor indicators and develop new scenarios when necessary.

The Metro Washington Council of Governments (MWCOG) applied scenario-based planning techniques in its TPB Regional Mobility and Accessibility Scenario study of Northern Virginia.  The  TPB Regional Mobility and Accessibility Scenario study analyzed the effects of key issues that impact the future of northern Virginia such as population growth, job increase in similar areas(“jobs in”), job increase in further out areas (“jobs out”), more households closer to jobs, more household further from jobs, popularity in telecommuting goes up, and more hybrid cars
.  After considering key issues, MWCOG developed potential future.  An example scenario is population growing and people starting to live further away from their jobs.

Following the definition of relevant scenarios in MWCOG’s study of Northern Virginia, each scenario was analyzed for projected impact.  The analysis of scenarios involved making predictions using risk analysis and sensitivity tools to calculate a projected impact on the amount of congestion under each proposed scenario.  Finally, scenarios were evaluated in terms of their benefits, as well as how likely they are to occur.  MWCOG considered certain scenarios inevitable, but noted that other scenarios become more probable due to new policies or tax breaks.  The ability for scenarios to influence policies is a concept that is explored in the methodology proposed in this paper.  The study done by MWCOG concluded by stating the need for more research on scenarios  and potential problems  in order to be able to better address transportation issues in the Northern Virginia area.
Technical Approach

To approach the problem of scenario-based planning in the Roanoke region, we developed a methodology to analyze the impacts of statewide multimodal transportation policies on scenarios.  We illustrate this methodology in Figure 1.  A surveying tool we created in Microsoft Excel implements the methodology.  We chose to use Microsoft Excel because it is user friendly and portable to different platforms.  The Microsoft Excel workbook is an active survey tool that will process the inputs from various regions and localities and give a local characterization of transportation policies even as the data are entered by the regional planner.  
First we explored and evaluated the scenarios used by different transportation departments and planning groups across the nation.  Our methodology includes scenarios developed by the Metropolitan Washington Council of Governments
 and Delaware Valley Region Planning Committee.
 

We sorted the selected scenarios into four main categories – spatial, demographical, economical, and other, which include environmental issues and natural disasters.  These four categories were chosen because they encompass the major scenarios that transportation planners may have to account for in the future.  Some example scenarios we included in the methodology are more households in a specific region, rising energy costs, increasing emphasis on environment, and strengthening regional economy.  Figure2 illustrates a sheet from the surveying tool that summarizes all of the possible scenarios researched thus far.  The sheet contains a list of the scenarios with a description and list of regions in Virginia affected for each scenario. To focus on Roanoke, we selected five scenarios that have specific importance to the Roanoke area.  Table 1 displays these five scenarios.  
The first scenario, S.2 Urban Sprawl, is an issue that affects many places of growth in the nation, including Roanoke.  A business journal article written in 2006 notes that the “Roanoke Valley is enjoying its most positive commercial real estate environment in years”
.  Developers continue to build around Roanoke, and as the number of sites to build in the city decrease, urban sprawl will increase.  Despite the growth, many Roanoke area citizens oppose the sprawl.  For example, in April 2007 the “Citizens for Smart Growth Roanoke” organization successfully prevented Wal-Mart from building a Supercenter store
.  Blocking the Wal-Mart from being built is an example action to prevent sprawl.  However, if growth continues, urban sprawl is inevitable, regardless of opposing groups.  Thus, transportation planners in Roanoke will need to consider the impacts of urban sprawl when prioritizing multimodal transportation policies.   


Second, we analyzed the impacts of Retirement, scenario S. 17.  As the demographics of an area changes, the transportation system must adapt to meet new demands.  This is an important issue as the baby-boomer generation, a major cross-section of the population in the United States, is reaching the retirement age.  An aging population “implies additional transit needs, changing housing needs, the need for heightened safety standards, and residents with inflexible financial situations”
.  Businesses must even change how they operate, by developing new products to target the current demographics and compensating for the expected labor shortages
.

The retirement scenario is particularly important for Roanoke since the area is considered one of top places in the country to retire, as 40% of the population of the Roanoke Metropolitan Statistical Area is 45 or older
.  This age demographic is concerned with maintaining their mobility, within the limits of their physical and financial capabilities.  The older population requires different forms of public transit, especially ones that link them with residential, retail, and health centers
.

Third, scenario S.18 considers the possibility of natural disasters relevant to Roanoke.  Areas across the country are subject to natural disasters that cost millions of dollars in damages. Through the study of past disasters and local environmental factors, the hazard analysis workgroup of the Roanoke Valley Alleghany Regional Commission identified flooding and wildfires as the two most likely natural disasters for the area
. The streams running through the steep terrain of the Blue Ridge Mountains subject the area to periodic flash flooding. “A review of past flood related research and documentation indicates that there are an estimated 5,400 structures that could be impacted by flooding in the Roanoke Valley Alleghany Regional Commission region.” 

Fourth, scenario S.3 is the potential for IT amenities growing in Roanoke.  Forbes magazine and CNBC ranked Virginia as the ‘#1 State for Business’ in the US in 2006
.  This top ranking is due to the large information technology and engineering base that has developed in several counties in Virginia. Many companies have chosen to locate their work facilities and headquarters throughout the state due to its highly skilled technology workforce, policies that encourage business growth, and advanced IT infrastructure
. The scenario of increased IT amenities considers Roanoke as a future center for business growth in the information technology sector. 

The fifth and final scenario, S.19 Decrease in air quality, is more specific to Roanoke. Intermodal and multimodal sources of transit stations are needed throughout the country to support a wider range of transportation solutions for public, commercial, and several other uses. Recently, ten areas in the Roanoke region were selected as possible locations for a new rail and truck intermodal transit station. Initially, it appeared that the project would receive public support; yet, in August 2007, the Roanoke Sierra Club’s Executive Committee unanimously voted to oppose the building of the transit station due to its possible health hazards to the public
. 


The Roanoke Sierra club cited the Roanoke’s current poor air quality, mainly the effects of soot from diesel trucks on the Interstate 81 corridor, as the reason for not building the station.   The club argued that the new transit station would allow even higher levels of dangerous pollutants to enter the air. Health hazards to the public due to higher levels of soot include about a 30% increased risk of death for patients with heart disease, lung disease, and diabetes
. Roanoke is already very close to the EPA soot limit of PM 2.5 (particles measuring 2.5 microns or less in diameter) and it is very likely that the areas within a radius of a few miles of the transit station would surpass that. 

In the next step of the methodology we identify multimodal transportation policies.  In order to align with the Commonwealth’s current transportation plan, we used the 21 policies established by Secretary of Transportation in the VTRANS 2025 plan
.  These policies fall into four main categories: funding/investment, land use, connectivity, and priority setting.  Examples of these policies include improving connections between modes, considering state versus local rules, increasing rail funding, and starting a trust fund for transportation. 
We also generated policies that are Roanoke centric in order to allow for more direct options for Roanoke transportation planners.  These policies are meant to correlate with the Roanoke-specific scenarios that we developed.  Table 2 displays the additional policies relevant to Roanoke: P.22 Smart growth, P.23 Transportation feeder system, P. 24 Environmental focus, and P. 25 Diesel and filter regulation. Figure 3 is a display from the surveying tool that lists all of the VTRANS 2025 policies, plus the four additional policies specific to Roanoke. In the worksheet, each policy is defined and classified.
Policy P.22 is Smart Growth, which is a growth strategy that impacts multimodal transportation use.  In the neighboring area of Charlottesville, smart growth initiatives like the Jefferson Area Eastern Planning Initiative have been in effect since 2000.  Smart growth focuses on building desirable communities for residents.  In a public workshop, it was shown that the public rejected urban sprawl scenarios in favor of more “Smart-growth” patterns.  Smart growth patterns mainly refer to having denser town and urban centers.  Proponents of Smart Growth claim that increasing density of population centers will decrease driving time, traffic congestion, and preserve farmland
.  Using the policy of smart growth would place more influence on multimodal transportation because with more dense population centers there is the potential to use different modes of transportation.  Therefore, smart growth will be added to the list of policies considered for Roanoke.        


Policy P.23 is a Bicycle and Pedestrian Facilities Feeder System
.  Effective mobility of the baby boomers can be maintained by providing better walking and biking facilities, as many areas lack safe or formal paths
.  The implementation of 12 ft. lanes to the current infrastructure would allow enough room for bicyclists, walkers, and users of any other personal ride-along type devices to travel.  These lanes could connect shopping and residential districts, bus stops, and park and ride lots.  Many bikes are publicly available because of the ShareBike organization and buses have been equipped with bike racks.  This policy will give the aging population more transportation options, while allowing them to maintain a healthy lifestyle and help the environment.

Policy P.24, ‘Environmental focus’, is also a potential policy for Roanoke.  Some of the more recent natural disasters have been linked to global warming
. Scientists have suggested that the recent drought is linked to climate changes associated with global warming. The land being extremely dry increases the likelihood of wildfires. If the Roanoke Valley area, along with the rest of the country, set forth efforts to reducing carbon emissions, the more recent climate extremes would be reduced, and thus reducing the possibilities for natural disasters
.  

Policy P.25, the final policy, is a mandate of ultra low sulfur diesel and filters for all new trucks
.  In order to allow the intermodal truck and train transit station to be built in one of the prospective Roanoke locations, all new trucks must use ultra low sulfur diesel with air filters as well.  This filter rule would only apply to trucks of model year 2007 and beyond, and will eventually all trucks by the year 2030.  This policy would reduce the sulfur emissions by 90% or more, particulate emissions up to 80%, and nitrogen oxide up to 20 %
 .  The reduction of emissions would help to maintain levels of soot under the EPA monitored levels of PM 2.5. Ultra low sulfur diesel mandates would also apply to all other diesel vehicles using the facility as well, such as off-road vehicles. 


  In the next step of the methodology, we identified performance criteria to measure the impact of a policy and to weight different scenarios.  We selected criteria developed by the VTRANS 2025 Steering Committee.  These performance criteria consist of safety, efficiency, economic vitality, quality of life, and feasibility.  Sub-criteria are used to more specifically define the different aspects of the performance criteria.  For example, sub-criteria, C.1.1.a under safety  asks if the policy will, "Improve safety for system users and operators within the system and at mode origins/destinations (e.g., improve safety at at-grade crossings, improve bicycle and pedestrian safety, correct sub-standard (safety) designs and other geometric/pathway (e.g., runway obstructions, channel depth, bridge clearance, etc) deficiencies)."  Within the sub-criteria are the performance measures, which directly evaluate the policies.  The performance measure under sub-criteria C.1.1.a is, "Does the policy significantly reduce crashes and/or incidents?"  There are 13 criterion and 34 sub-criterion and performance measures currently included in the tool.



To determine the overall evaluation scores for policies, we evaluated each policy's impact across each of the performance measures.  We use a rating of 0 for a minimal or an unknown impact, 0.5 for a moderate impact, and 1 for a significant impact.  Figure 4 shows the section of the surveying tool that is used for rating the policies.  The criteria and performance measures are listed on the left of the figure.  Across the top of the figure are the policies that were described earlier in this paper.  The figure thus describes the impact score for each policy for each performance measure.
To account for scenario assumptions in the policy impacts, the six major criteria are weighted according to their relative importance under each of the selected scenarios. The weights are obtained by adjusting a baseline or null-scenario set of criteria weights (e.g., equal weights). The adjustment of the baseline weights to address each scenario is as follows – major decrease, minor decrease, neutral, minor increase, and major increase.  Since each scenario affects the criteria weights differently, the scores of the policies differ from scenario to scenario.  We represent in results the sensitivity of the policy scores and rankings to the selected scenarios.  Table 3 describes this analysis for the five selected scenarios. 
The policy ratings are thus weighted and summed to give scores for each policy for each scenario.  For each policy, Figure 5 provides the average score, the individual scenario scores, and the range of scores. Figure 6 provides the rank order of policies based on the mean scores.  The best ranked scores are highlighted in green.  Figure 7 shows for each policy its maximum rank and minimum rank to highlight the sensitivity of the policy rankings to the different scenarios.  
Our case study uses scenarios and ratings that are appropriate to the Roanoke region to produce a locally specific result. (Other regions and localities will be addressed in future work, and the differences among regions can thus be explored.) In this study, five scenarios relevant to Roanoke are weighted against the VRANS2025 performance criteria to rank the four policies developed for Roanoke along with the twenty-one policies that were recommended by VTRANS 2025.        

Results 
The surveying tool yielded a score for each policy. Figure 8 charts the mean score for each policy with its range under all five scenarios.  The average score for a policy was 28 with a standard deviation of 11 for the sampling distribution. Refer to Figure 9 for the distribution of scores.  Policies scoring in the top 20% are considered to have highest priority under the given scenarios.  In descending order, the policies in the top 20% are the following: invest in technology, plan multimodally, think multimodally, smart growth, and support transit.  These highest priority policies, circled in yellow in Figure 8, all have scores of above 39, one standard deviation above the mean, thus indicating their significance. 

Multimodal planning, multimodal thinking, and investing in technology are three general policies recognized as crucial for the long term transportation plans of both the Commonwealth and the Roanoke Valley area.  Meanwhile, the policies, smart growth and supporting transit, are more specifically relevant to Roanoke on a local level. Analysis with the surveying tool strongly urges transportation planners to consider projects that enact these policies.
 Future Work


Economic, demographic, spatial, and environmental scenarios are more pressing than ever before, and it is essential that the local, state, and federal government agencies properly plan for these scenarios.  The surveying tool described in previous sections incorporates scenario-based thinking into long-range transportation planning.  The surveying tool is the foundation of a model that will be the next generation of transportation planning.  

Using Roanoke as a test case provides a framework for refining the surveying tool to be more adaptive and sensitive to the different local and regional transportation needs in Virginia.  With the support of RVAMPO, the entries and analysis can be refined to evaluate the area’s own perspective of policy impacts.  The results of the policy impacts can be used to prioritize policies and guide Roanoke transportation planners,  

  The surveying tool can be customized and used in different regions and localities within Virginia.  The Office of Multimodal Transportation and Planning will able to use regional and local policy prioritizations to make an overall state-wide plan.  With continuing testing and evaluation the surveying tool may be used to help the state, regions, and localities more effectively prioritize multimodal transportation policies for the long term and positively impact all of Virginia transportation.  

We are hopeful that the active survey tool developed in this student project will be deployed across the diverse regions and localities of the Commonwealth of Virginia; the aggregation of the many regional results will provide to the coming state-wide long range plan (VTrans 2035) a characterization of both the regional impacts of transportation policies and the sensitivity of these impacts to the most relevant and significant planning scenario assumptions.  
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Tables
Table 1 - Five scenario assumptions that could affect the impacts of statewide transportation policies to the Roanoke region.

	Identifier
	Scenario assumption
	Supporting references

	S.2
	Urban sprawl
	http://www.tjpdc.org/community/epi.asp http://www.bizjournal.com/content/article.php?id=197 http://www.sprawlbusters.com/search.php?readstory=2702

	S.17
	Retirement
	http://www.rvarc.org/temp/retirement.pdf
http://www.fhwa.dot.gov/planning/scenplan/nyscenplanrpt.htm
http://www.theroanoker.com/visitorguide/wheretoretire/index.cfm

	S.18
	Natural disasters
	http://www.rvarc.org/disaster/index.htm
http://www.rvarc.org/work/eap.pdf     

	S.3
	Increasing information technology amenities 
	http://www.ridesolutions.org/telework/index.shtml

http://www.yesvirginia.org/About_Us/NewsArticle.aspx?newsid=902 
http://www.yesvirginia.org/About_Us/NewsArticle.aspx?newsid=900


	S.19
	Decrease in air quality


	http://virginia.sierraclub.org/roanoke/intermodal.pdf
http://www.breatheroanoke.org/
http://www.rvarc.org/air/eap.pdf


Table 2 – Five policies defined specifically to support the Roanoke transportation system.
	ID
	Name
	Sources

	P.22
	Smart growth
	http://www.tjpdc.org/community/epi.asp
http://www.smartgrowth.org/news/article.asp?art=3746

	P.23
	Transportation feeder system
	http://www.rvarc.org/temp/retirement.pdf

	P.24
	Environmental focus
	http://www.rvarc.org/diaster/application02.pdf


	P.25
	Diesel and filter regulation
	http://virginia.sierraclub.org/roanoke/intermodal.pdf


Table 3 - Influences of the five scenario assumptions selected for Roanoke to the weights of the criteria. 

	Criteria
	Default Criteria Weights
	S.2 Sprawl accelerates
	S.17 Retirement
	S.18 Natural disaster
	S.3 IT amenities grow
	S.19 Decrease in air quality

	C.1 Safety and Security
	16.7%
	No Change
	Minor Increase
	Major Increase 
	Minor Decrease 
	No Change

	C.2 Preservation and Management
	16.7%
	Major Increase 
	No Change
	No Change
	No Change
	No Change

	C.3 Efficient Movement of People and Goods
	16.7%
	Major Increase 
	Major Increase 
	Major Increase 
	No Change
	Major Increase 

	C.4 Economic Vitality
	16.7%
	Minor Increase
	Minor Increase
	Minor Increase
	Minor Increase
	Minor Increase

	C.5 Quality of Life
	16.7%
	Minor Increase
	No Change
	Minor Increase
	Minor Increase
	Major Increase 

	C.6 Program Delivery
	16.7%
	No Change
	No Change
	No Change
	No Change
	No Change


Figures

[image: image10.png]Wb @D 1243 - P93 yosoou [ |[ = 20p z0-e21 opueen [ [ ow-peasperm dedsa @ | [E PROR®O A [y
W dpeay

_I—ﬂ I [¥ [ ssio0s OeussE-Aaiog L sinsay mew -9 GUNIDRH EUSTD S ) SUSHUJSq OHeUss ) SOUied A9I0d € Y SUSHUSA R T YM ¢ b W

T
G SR €S
ST BTENGTS

oeusdS

Aslod

mo[2q paIBIUBIY 5! pue Bujuiiopiad 1554 a1 5q 0} PRISPISUOS S 0LESDS YLS UM Bupues Roijod 35amo| By (Z|
oLeUs0s Yoes toy oijod yoes Jo sBupiEs Uy SapIA0.d Mojaq Blqel sBupEy Adllod, auL {1
SuopsAmSY|

sbupjuey Aoljod
(rZwv. 100 0+(BLvY: mNﬁ\uziDmE, ®/N, 0=850vishuney falod €)di= ¥ B 08y
V. -TIEeE=n r[a@- o- el OMtE-2B-C-VHBIPIETASO
x @-+  doyuouopsanb e adal GEF wopuTi puowesuspeaxs eRT sedl wuPd sl weR 3 o [

=TET= B R EE bt sie=onu4



                             [image: image1.png]srakz

ssauanpayd 103 MNQGM
wausg o)
108
SRl e sapiog e soweusog Spasag aul e suofiay

uogeniens

suo
e eaton
reneds’ P

oM




[image: image11.png]=
T ) UOHEWialU IEUS3 SN0 \ K 4 b W

2 ) S,
w SIS S IR SIS SR SUSSIS R 1SRRI |
wsasesiouspipues g ges anoct
)
2 SO FSPS ySPRIRp PSR
&
x.
w
x. eehus e g S
x. SpovEEo S
& o
& SoTe PR Eer
& R S A TR | Spoedrs mansers:
wr
asestou o1 spea apgouome 4 35 pasesioaqsuoneao)poao- sesusooimu s,

w SAPUE 555 pESE SESEaH R O R TRT T
& SSRUNIBS T U BT oY SR ST e
& e i S S|
& papmpun w0 |
wr

ol somawe 115
x.

seipnoe pests 75
T D TE FUSERT 330 A B ySaS T e3P 53330

uspeuodsuen s siers

dod ety yom P 3 01 521t paaueqn 0108 003 sovedods o ueani's

Pejeely suobey

Uondiiossq onEUsds Sueusds

 Ailio 032D = SIf20 MOIoA ..

a1geandde i ur sy 011LUSIS 1oy SSEID PUE UONLIOSAP OLILUZIS 21910 o I (2|

“(uondu2S3p) (1GUINUY'S Jewiio} o) Buip 1032 olieuas 1o (1

Ve E% s
oy 1o uonsant  ad )

‘SToRonST|
SUONIULAQ OLILUAIS “p J93USHIOM
. 5183 Aiua eiep = 5jja3 MojEh .. F < £
omWti-=9- &£ -V ETHET

R wopufi ewd sool ewSs yesi weR w3 e [

872171001 UoNENIeA] - 199K3 HOSOIAMN [5]





[image: image2]
[image: image3.png]=] Microsoft Excel - Evaluation Tool_12.8.xls \- Hl:l-l\m
&) File Edit View Insert Format Tools Data S-PLUS Window Help Type a question for help v - & x
Qg3 oo T s S 0l 8 Z s BT 50% 3@ ] Arial 10 v|B sz U s o o R ERRIP N
A2~ &
Worksheet 2. Policy Definitions. =
—————1
1) Ente potig according to formst P (oumber) (description.
2) il ok complets polies deseniption and c1ass that plic it in i applicabe.
Poliey Policy Description Policy Class Tiotes
e i fi " Scenario Defintions /5. Crteria Weighting /6. Raw Resuks /7. Policy-Scenario scores /| m >

Draw*»\t\AutDShapesv\ \Do;dwm&w Lo A as
Ready o

i





[image: image12.png]fpeay

Wi
fEREEE v Ao RO P OO N N -sdeusomy |« -meid’
< 5|/ S3103s oleusds-Aolod /) sunsed mey "9 BUIYBBA eUsNn G ) SUONUSSQ oieus>s ) Sbutey olod ‘g ) SUoDUSG Aod T JI 4 b
~ 7 s EEEE] g E]
7 i g &
H L
= #
0LIBUa2S YIS 10} PaAIadal Aaljod Jey) $3109s Jo abuel au) Juasaidal puoWeIp Yaes WOl SUOISUa)Xa Jeq ayL (z
0LIBUSDS YB3 10} PaAladal Aoljod yoea a109s (ueaw) abelane ay) syuasaidal Aojjod yoeas Japun (puowelp) juiod ayL (L
suonannsy|
8 ve Jve [wfez ez |66 ||z 1L 9y | 6L oy | €z | ev [o9c Jzz | e | ve | 66 [ 8L [ vz | zz | bw | O 21055 1oedw) uespy
0L [ vE [ Sz | Oy |8 | 0z [8E |9 |IZ 8L 9y [ 8L [ Sy [ 2z | ey | 9€ | 2z | VE | EE | BE | L1 | VT [ LT | IV 6
0L [zE [ vz [ OV | 62 | LZ | BE | LI | 0 0z Ly | 6L | 6V [ €2 | vy | vE | €2 [ 2E | ZE | OV | Oz | G2 | €2 | €V | OF
L 62 | vz [ 6E [ 8 | lz | OF | O | 2Z El €v [ 8L [ Ev [ € | Ly | 9 | 6L [ EE | EE | Iv | 6L | 22 [ 6L [ BE | LI
9 62 | vz [ ev [ 8 |2z | 0¥ | 9L | IZ El Gy [ 6L [ Ly [ vZ | ¥y | BE | 02 [ 2E | GE [ OV | 8L | G2 [ L2 [ O | Vb
6 Ve | Sz | v [0 [ vZ [ OV |8 |LZ 8L 6y [ 6L [ 8y |Gz | Sy | BE | G2 [ OE | 8 | 96 | /L | G2 | ¢ | 2¥ 8 SeleisEd%e MedS 7S -
8 62 [ vz [ Ov | 06 | €2 | L¥ | 8L | IZ Ll Ly [ 6L [ 8y | vz | ey | GE | Lz | Ve | VE | OV | 2z | 22 | €2 | v | €} SWBIBM BUSI) WNeR . -
> D000 0,8 30000 Db d ] D e 2
425y S a G S s N U U SOLIBUADS
LA OO OPZOZNZS EWZ AN AT
) & PSS RS SISV R EHS G T
S S S S S S S E
& OIS 6 S SIS G YA $
RTINS A AGEN AN F STV S
& = ¥ s
& S5 %o%%% S S 2 QYA
& A S (At
& S Q) ¢ OIS 5
& & G % > SG
5 3 & §
$ & S8 &
e S8 S
¥
S
saioijod [epowniniy sal09g Aoljod .

LLvisuonuyag Adlod 2= B 7l

x @ =« djoy oy uopsanb e o

ol s = =(E

(DI

[l
Bl

%00T [EE[MI 17 - < @ |- 0 -G £ - & KW BT P&
doH  MOPUT SMd-S Bled ool jeuudy Mesul Mo WPT 2l [

xE

S]X°8°Z1 )00 UOLIBN|RAT - |3DX3 3JOSOIDIW [





[image: image13.png]wisszl @) 1843~ 3 yoso o [ [[ = 20p zos 2 speueon [ | ow-peaspen e @ [E 2@ © B @ O 6 sy
i ipean

_I—ﬂ I [ sa3025 o ey 5 ) BURER Sbuney Aalod €

0¥ - 050%

- = =75 a = S e -
V-¢-mEsE=l07al- a- vl oW 286 RE R EETRE0
x @ = diay 40} uonsanb e adAL R wopUTi  pyomeauspesids eed spol ewdd el weRi 3 e [@

=TET= B [y E= Moo= pva woso ol




[image: image4]
                           
[image: image5]
   
[image: image6]
[image: image7.png]S) ple Edt Vew Insert Fomat Ioos Data Spreadsheetworld

DEHRSIS @LR-9-/8=-2]e
AsED - A =IF(3. Policy RatingsACSE:

window  Help

Arial

N/a" MEDIAN(AATS: AATS)+0.001"AA4)

~10 ~[B

Instructions

§ :

] £ 33 0i.
IE, i 14
e frac 9%
sEETEE Rl 2
IEE R R EERLEE
siviserenf iz

.

M 1

0t

.

. 1

g
JE0EE ¢
Tl
RN - Y
315 i
CE:E&%SE
@ oo oo aafid

1 1

P18 Review Intermodal Office Aligament

1) The point (diamond) under each policy represents the median ranking that the policy received for each scenario
2) The bar extensions from the diamond represent each of the rankings that the policy received for each scenario

P13 Deutlop ActionPlans
P20 Continte Technical Comittee
P21Estblich aConmission

P22 Smant Growh

L epos o ecostnn s
P24 Going reen

F.25 Diesel and Flte Regulation

€4 {2 Pl Defitions 3. olcy Ratings /4. Scenaio Defitons

5. Criteria Weighting},6. Raw

Results (7. Palicy-Scenaria sares

1K}

Ready

Bstart| G SN O S E T & isplay Grade Book- o,

| 1) Roanake _12-6-07.doc -

=] Microsoft Encel - Eval.





[image: image8.png]4 P PUC PS910 57°d

w19 B

o17d

woAs
19D30 4 SaNUIOE 4 UeISIo] PUE S(oAOIA £

wwors s 7z°d

uomsKAUO) © USHACIS3 17

29nAIL03 eapua SnuRO 07°d

Suelg wonoy dopraa 61°d

WSUUBIY 29140 [ePOUIB MO 81-d

1003 peati fouaby uoneolsueLL U031

WswsHORU 3poYS RIS PUE SHANG SNUNUOD 3Kt

Aleponuouy uetd 54
M FM9IG0 95N Fd

ABotousot i menu 1a

peatomones ard

Arepouniu raL 1d

Suonoouoy onoikul 014

w00 950 purTUORCIOdSULIL SSIPPY 6'd

soImy 10907 S 9115 BPIUOD T

ss203y abeuen 14

Buppouw pue RS 9°d

suerg soymoy

4111 Y0101 57

ey

ra

seigonowny t'd

sueiy o

uonepodsuen w110 501

100

a0

80

0

60

50

40

Ell

20





[image: image9.emf]Histogram

0

2

4

6

8

10

10 20 30 40 50 More

Bin

Frequency

Frequency









Figure 1- Methodology for surveying of transportation policies using scenario-based planning





Figure 2 – List and description of all the possible scenarios that could be selected to evaluate the policies. 





Figure 3 – List and description of the VTRANS 2025 policies. 





Figure 4 – Each policy across the top is rated using the criteria on the left.





Figure 5 – Raw results for each policy under each of the five scenarios.





Figure 6 – Ranked results for each policy under each of the five scenarios.





Figure 7 – Mean ranking +/- and range of ranking for each of the twenty-one policies, demonstrating the sensitivity of the policy rankings to the five Roanoke planning scenarios 





Figure 8 – The twenty-one policy scores with the top 5 policies circled in yellow 





Figure 9– Distribution of the policy scores
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