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DRAFT Vision 2040: Roanoke Valley Transportation  

Technical Content for TTC Review 

 

This Google document will be used for the TTC to review and suggest edits on draft 

content developed for the Vision 2040: Roanoke Valley Transportation Technical 

Document prior to their meeting.  Once the TTC has provided feedback on the draft 

content, it will be moved to a separate Google document that will contain the final 

draft technical document.   

 

February 24, 2017 

Staff Report: Constrained Long-Range Multimodal Transportation Plan Technical 

Document Selected Sections  

As the RVARC staff and TTC work towards completion of the Vision 2040: Roanoke Valley 

Transportation technical document, RVARC staff are providing the following for TTC review.  

TTC members are invited to provide suggested edits on the Google Document in advance of 

the TTC meeting on March 3, 2017. 

Sections to Review:  

1. Environmental Justice 

 

THE FOLLOWING SECTIONS ARE DRAFT CONTENT FOR TTC REVIEW 

AND COMMENT. 
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2.4 Environmental Justice Assessment 

2.4.1 Introduction 
Transportation infrastructure today in the Roanoke Valley is built with intentions of 

providing an array of benefits to community members. However, like all 

transportation planners, we face a reality that even well-intended transportation 

projects may disproportionately burden certain populations, including low-income, 

minority (non-white), disabled, Limited English Proficiency (LEP), and elderly 

communities. These communities may suffer from a range of transportation project 

externalities, including displacement, neighborhood fragmentation, air pollution, 

noise, diminished housing values, lack of access to services, land degradation, and 

traffic danger.  

It is often the case that these burdens on disadvantaged communities arose not 

spontaneously from current projects, but instead have developed over decades of 

deeply-rooted historical systems of economic and social injustice that leave a legacy 

of built and durable infrastructure that still affect today’s neighborhoods. Therefore, 

even if current urban planning processes and legal structures take environmental 

justice into account, the accumulated effects of historical environmental injustice on 

project sites must not be overlooked when planning new projects. Conversely, there 

are many benefits that come with transportation projects, so a lack of transportation 

projects may also disproportionately burden these communities, by depriving them 

access to work, food, and services. Therefore, in order to achieve equitable 

transportation planning, it is critical to weigh the “benefits and burdens” of 

transportation plans, in effort to ensure that populations are not disproportionately 

burdened or deprived of benefits associated with transportation plans. 

This assessment of disproportionate burden is not only critical from an ethical 

standpoint, but is also a federal requirement. In 1994, President Clinton 

implemented Executive Order 12898, requiring federally funded agencies to identify 

these disproportionate burdens and to work towards goals of human health and 

environmental protection for all communities (Federal Register 1994, Executive 

Order 12898). The federal government made “environmental justice” the official term 

to describe this goal, and officially defines the term as “the fair treatment and 

meaningful involvement of all people regardless of race, color, national origin, or 

income with respect to the development, implementation, and enforcement of 

environmental laws, regulations, and policies." (EPA.gov). Clinton’s action expanded 

upon Title VI of the Civil Rights Act of 1964, which “prohibits discrimination on the 

basis of race, color, and national origin in programs and activities receiving federal 

financial assistance” (US Department of Justice, 2015). A number of additional 

federal and state laws also come into play with environmental justice assessment 
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requirements1.  

These laws establish requirements to assess environmental justice issues, but the 

ways in which to do so are largely left up to interpretation. To enable planning 

agencies and municipalities to effectively identify and address environmental justice 

issues, it is essential that reliable, flexible, and usable environmental justice 

assessment frameworks are made available. Without effective assessment 

techniques, there is a risk that environmental justice populations will suffer the 

consequences if ineffective assessments lead to either approval of 

disproportionately burdensome projects or cancellation of projects that would have 

been beneficial. Effective assessment of environmental justice (EJ) in transportation 

planning requires assessment frameworks that methodologically unify three 

interests: those of federal and state bodies enforcing EJ assessment requirements, 

those of metropolitan planners facing capacity constraints, and, most importantly, 

those of the protected populations themselves.  

There are a multitude of theories on how best to measure environmental justice (EJ) 

for transportation plans. Environmental justice is a qualitative and complex idea, 

making it very difficult to measure quantitatively. However, even though such effects 

can never be perfectly measured, the presence of a quantitative framework is still 

critical for helping to ensure that EJ populations are not disproportionately affected 

by transportation infrastructure or lack thereof. Within the past decade, a full range 

of EJ frameworks have been developed that involve a variety of data sources, 

assessment scales, population indicators, statistical methods, skills needed and 

effects measured. Based on an analysis of over 30 modern frameworks, most 

modern EJ frameworks use U.S. Census Bureau data and ever-improving 

Geographic Information Systems (GIS) software, and include poverty and racial 

characteristics in their evaluation. Outside of these core elements, there is great 

variation in the new methods being used across the country. Because each project 

and each community differs, there is no one framework that “best” assesses EJ 

burdens and benefits. However, there are several new highly recommended 

methods that each work well in specific contexts.  

In response to new tools and updated regulations2, the RVTPO studied:  

                                                 
1 National Environmental Policy Act (1969), 23 USC 109(h) Federal-Aid Highway Act (1970), the Uniform 
Relocation Assistance and Real property Acquisition Policies Act (amended in 1987), the 7CFR 658 Farmland 
Protection Policy Act (1981, amended in 1994), 23 CFR 771: Environmental Impact and Related Procedures 
(1987), TA 6640.8A Guidance for Preparing and Processing Environmental and Section 4(f) Documents (1987), 
FHWA Environmental Policy Statements (1990 & 1994), Intermodal Surface Transportation Efficiency Act 
(ISTEA) (1991), Proposed Department of Transportation Order on Environmental Justice (1996), TEA-21 (1998) 
and SAFETEA-LU in 2005 
2   Memorandum of Understanding on Environmental Justice (2011), DOT Order 5610.2(a) (2012), FHWA Order 
6640.23A (2012), the Department of Transportation Environmental Justice Strategy (2012), and the FTA 
Circular 4703.1 Environmental Justice Policy Guidance for Federal Transit Administration Recipients (2012), 
among others. 
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What framework can we use to assess environmental justice 

burdens and benefits of long-range transportation projects in a 

way that a) fulfills federal and state requirements, b) 

incorporates the latest “best practices”, c) is feasible given 

constraints on staff and financing, and d) incorporates principles 

of equity, as defined by the protected populations themselves? 

The RVTPO was fortunate to have had a Virginia Tech graduate student intern, 

Allison Homer, study this question and develop an Equitable Environmental Justice 

Assessment Model (EEJAM) for her Master’s thesis topic. The RVTPO Policy Board 

formally adopted EEJAM as part of the Title VI Plan in January 2016, where a 

detailed explanation and description of EEJAM 2016 can be found. 

2.4.2. Community Profile and EJ Index 
Tier 1 of EEJAM is Community Profile and EJ Index. The EJ Index for the entire 

region can be calculated ahead of assessment of individual projects (Figure 1). The 

EJ Index is calculated based on the percentage of total households (for Poverty) or 

total population (for Race/Ethnicity and Limited English Proficiency). If the 

percentage of households or population is within 0.25 standard deviations of the 

average for the region, the score is 0. Every 0.25 standard deviations above the 

average is 1 point, with a maximum possible of 10 points. The sum of the EJ Indices 

for Poverty (Figure 1B), Race/Ethnicity (Figure 1C), and Limited English Proficiency 

(Figure 1D) is used to calculate the EJ Index (Figure 1A). Basing EJ assessment on 

number, rather than percent, of affected households or population captures densely 

populated areas and fails to capture more rural areas. Furthermore, creating an 

index for each of the three separate EJ factors permits combining them into a single 

EJ factor.  

2.4.3 Assessment Method Flowchart 
2.4.3.1 Funding allocation 
Tier 2 of EEJAM is the Assessment Method Flowchart. Answering a series of questions, 

planners can choose among several tools to assess each of six Environmental Justice 

Concerns:  

● Air Quality,  

● Water Quality,  

● Safety,  

● Accessibility,  

● Noise, and  

● Land Prices & Property Values.  

Most projects are eligible for Categorical Exclusion, meaning they do not need to be further 

analyzed for effects on the six concerns. However, a key element of EEJAM is the 

assessment of benefits as well as burdens. Therefore,the projects from the Financially 
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Constrained List (Figure 2) were mapped against the EJ Index (Figure 1) to determine which 

projects are in EJ areas, then determined the percentage of funding allocated to projects 

within EJ areas (Table 1).  

One assumption is that the funding is proportional to the benefits of the project to those 

areas. A limitation of this assumption is that those traveling through the area may 

experience more of the benefits while those living in the area may experience more of the 

burdens. Funding of projects in the Financially Constrained List is not disproportionally 

allocated toward non-EJ areas (if anything, it is disproportional toward EJ areas). 

Table 1. Funding allocated to EJ areas 

 EJ Areas Non-EJ Areas Total 

Population in EJ Tracts 107,169 143,858 251,027 
Percent of Total Population 43% 57% 100% 
Project Funds* $283,174,307  $112,382,288  $395,556,595  
Percent of Total Project Funds 72% 28% 100% 
* Financially Constrained List of projects tied to a geographical location. For example, additional buses and 

other Valley Metro projects were not included. 
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Finish section here - 

Add - It’s the intent of the RVTPO to explore EJ further in project scoping process for 

regionally significant projects.  



DRAFT Vision 2040 Technical Document Content - February 24, 2017     8 

 

Most projects are eligible for Categorical Exclusion, primarily because they do not involve acquisition 

of additional right-of-way. Bike/ped and transit projects are eligible for Categorical Exclusion. The 

remaining projects should have further assessment for Environmental Justice benefits and burdens 

(Table 2). 

Table 2. Projects not eligible for Categorical Exclusion (14 projects of 53) DELETE TABLE - ALL CE DISCUSSION 

# (Financially 
Constrained List) Projects for EEJAM 

3 Rte. 11,220,220A Access Management Project at I-81 Exit 150 

4 Exit 150 Park and Ride 

13 Valley View Boulevard Extension from I-581 to Cove Road 

14 Tenth Street Improvements 

28 HB2 FY17 U.S. 460 - Widen TO 3 Lanes w/ Bike Lane, Curb, Sidewalk 

31 Valley Metro Expanded Maintenance Facility 

39 Plantation Road Improvements Phase II Walrond Drive to Gander Way 

43 Plantation Road Streetscape Improvements 

47 Rte. 116/Jae Valley Rd. over Back Creek - Bridge Replacement 

48 HB2 FY17 Rte. 311 / Rte. 419 Int. Safety & Congestion Improvements 

49 HB2 FY17 Lila Dr. / Rte. 115 Intersection Safety Improvements 

50 Exit 140 Park and Ride Reconstruction 

52 Walnut Avenue Improvements Project 

53 Rte. U000 - Walnut Ave. Int. Improvement at 8th Street 
 

2.4.3.2 Illustrative EEJAM 
Valley View Boulevard Extension was selected for an illustrative analysis with EEJAM. The EEJAM 

Assessment Method Flowchart asks what level of analysis, Basic Overview or Detailed Analysis, and 

what level of data is available, Low, Medium, or High. We selected “Basic Overview” and “Low” data 

level. Following the flow chart resulted in the following tools to assess Environmental Justice effects, 

from which we selected a subset (highlighted in bold). This project was submitted for SmartScale 

funding and was therefore scored on the six SmartScale factors, which are relevant to some of the EJ 

factors. In many cases, those assessments were included instead of using the recommended tool 

(Table 3). 

Table 3. Assessment Method Selection. Methods selected for analysis of the illustrative example are shown in bold. 

EJ Factor EEJAM Flow Chart Recommended Tools SMART SCALE Scores 

Air Quality EJ Screen, General Air Quality Review, 500 m Buffer 
Analysis  

Air Quality (Total Benefit 
Value) 

Water Quality EJ Screen, Water Accessibility Checklist, Visual 
Quality Checklist 

 

Noise Initial Noise Evaluation  

Safety Analysis of National Data, Assessment of Pedestrian 
Street Crossings, User Demand and Evaluation 
Surveys 

Reduction in Fatal and 
Severe Injury, Reduction in 
Fatal and Severe Injury 

Commented [2]: I'm not sure about this yet. It seems 
like a good idea, if I can get at the data. 
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Rate 

Accessibility Improved Transportation Surveys and Models, 
Stopwatch and Distance Wheel, Forkenbrock & 
Sheeley State of the Practice, Focus Groups to 
Identify Interaction Patterns, Personal Interviews to 
Identify Perceived Impacts 

Increase in Access to Jobs 
for Disadvantaged 
Populations 

Land Prices & 
Property Values 

Land Acquisition Checklist Transportation Efficient 
Land Use 

 

2.4.4 Benefits and Burdens Assessment 
2.4.4.1 Air Quality 
EJ Screen 

Using the EJ Screen tool available from the Environmental Protection Agency, it was determined 

that the demographic index of the 500-meter buffer area surrounding the project is high, with 

significant minority and low income population and above average linguistically isolated population 

(Figure 3, top panel).  

This confirms the findings of the EJ Index developed within the EEJAM model, which results in a 

score of 9, 10, and 11 for the surrounding block groups. “EJ Index” does not mean the same thing in 

EEJAM as it does in the EJ Screen.  

The EJ Screen EJ Index for each environmental indicator is found by multiplying the environmental 

indicator percentage relative to the region (Figure 3, middle panel) by the demographic index for 

minorities and low-income. The EJ Indices relevant to Air Quality are particulate matter (PM 2.5), 

Ozone, National Scale Air Toxics Assessment (NATA) Diesel PM, NATA Cancer Risk, and NATA 

Respirator Hazard Index (HI) (Figure 3, middle panel). For the project area, these EJ Indices all more 

than 75%, well above the regional average (defined as 50%) (Figure 3, bottom panel). 
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Figure 3
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General Air Quality Review 

The General Air Quality Review seemed to duplicate the EJ Screen, so it was not conducted. 
 
500 m Buffer Analysis 

 
The 500 m Buffer Analysis seemed to duplicate the EJ Screen, so it was not conducted. 
 

SmartScale - Environment - Air Quality 

This project scored 0 for Air Quality (Total Benefit Value) on the SmartScale application. 

2.4.4.2 Water Quality 
EJ Screen 

The EJ Screen tool also assesses indicators relevant to Water Quality: Risk Management Plan 

proximity (RMP) and Water Discharger Proximity (Figure 3, middle panel). As with the Air 

Quality indicators, these EJ Indices are also above 75% (Figure 3, bottom panel). 

Water Accessibility Checklist 

There is not existing recreational access and use of water bodies in the project area for activities 

such as fishing or swimming. No further analysis needed. 

Visual Quality 

Water quality and drainage improvements would not be visible to members of protected 

populations in the area. No further analysis needed. 

 

2.4.4.3 Noise 
Initial Noise Evaluation 

The EJ Screen does not evaluate noise, but does evaluate Traffic Proximity which is relevant 

to noise (Figure 3). As with Air Quality and Water Quality, the EJ Index for Traffic Proximity 

is above 75% (Figure 3, bottom panel). A more detailed community profile supports the need for a 

noise evaluation (Table 4). The noise evaluation can be completed using the FHWA Traffic Noise 

Model 3.0. 

Block Group EJ Index # potentially 
affected minorities 

# households in 
poverty 

Potentially affected receptors 

517700024002 

 

9 553 40 Roanoke Academy of Math and 
Sciences 

Table 4 

Commented [3]: This is due to be released in 
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2.4.4.4 Safety 
Analysis of National Data 

The fatality rates for urban principal arterials in Virginia is 102 fatalities per 100 million VMT 

(FHWA estimates based on 1998 FARS). Valley View Blvd carries 14,000 AADT and Cove Rd 

carries 11,000 AADT. Without traffic modeling predictions, the traffic volume after 

connecting Valley View Blvd to Cove Rd via Andrews Rd, a total distance of almost 1 mile, 

could conservatively be 10,000 AADT. With these general estimates, the road could see 0.01 

additional fatalities per year. 

Assessment of Pedestrian Street Crossings 

To assess the effect on pedestrian crossings, data on existing pedestrian conditions and 

pedestrian crossing delays is needed. The effect of the connection on traffic at Andrews Rd 

and Top Hill Dr, the site of Roanoke Academy of Math and Sciences, could be significant. 

User Demand and Evaluation Surveys 

2.4.4.5 Accessibility 
Improved Transportation Surveys and Models 

Stopwatch and Distance Wheel 

Forkenbrock & Sheeley State of the Practice 

Focus Groups to Identify Interaction Patterns 

Personal Interviews to Identify Perceived Impacts 

2.4.4.6 Land Prices & Property Values 
Land Acquisition Checklist 

 

 

2.4.5 Comparison of Alternatives 
Alternatives have not been proposed. 
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