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What is Envision?
Envision is a rating system and planning guide created by the
Institute for Sustainable Infrastructure. The program recognizes that
protection of our environment is essential because our resources are
finite. It is not enough to have well designed and constructed
infrastructure it must be sustainable as well. Envision was created
especially for infrastructure projects with the goal of incorporating
sustainability into such projects. The rating system promotes
sustainability in five key categories: Quality of Life, Leadership,
Resources Allocation, Natural World, and Climate and Risk. Many of
the concepts identified under these categories also help to support the
City of Roanoke’s Climate Action Plan. The Climate Action Plan
speaks to community outreach, energy efficiency, promoting alternate
forms of transportation, recycling, and protection of water resources.
Envision nicely supports these same goals.
Moving forward as the Stormwater Division works to improve
the health of streams and reduce flooding it is key to ensure those
projects are also being planned and designed with sustainability in
mind. The overall goal with incorporating Envision concepts into
drainage projects is to ensure that the City of Roanoke is not only doing
the project right, but the right project. A project that would address the
needs and goals of the community across all areas.

Benchmarking

Benchmarking
Projects

Envision
Score

Belle/King Street

8%

Salem Turnpike

4%

Ohio Street

4%

Marshall Ave

3%

Windsor Ave

3%

Moomaw Heights

5%

Gordon/Bennington

3%

Peters Creek

5%

Liberty/Hunt Ave

4%

Michigan Ave

5%

Moran Street

4%

Varnell Ave

4%

Wyoming Ave

5%

The term benchmarking historically is a surveying term: it is used to mark a point with an elevation. It is
then referred back to in order to compare the relationship of objects. Thinking of the purpose of the surveyed
benchmark - that was the City’s first goal. To create a point of reference to compare other projects to in moving
forward with sustainable designs. Thirteen recently completed storm drain projects were evaluated using the
Envision Rating System. It should be noted that these projects were designed before the City had a Stormwater
Utility and before Envision was recognized. Therefore, high scores were not expected. However, knowing that
Envision was a key component in moving forward it was essential to use the rating system criteria in determining
a benchmark.
The average score for the thirteen projects was 4%. Out of 60 credit categories, credits were obtained in
only 19, which is not even half. Envision breaks credits down into levels of achievement identified as: Improved,
Enhanced, Superior, Conserving, and Restorative. Improved is the lowest level and points increase
correspondingly. In most cases the Improved (lowest) Level of Achievement was obtain for the existing projects.
Appendix A summarizes the projects evaluated, their individual score, and what categories each was able to
obtain a credit. Even though the results were not favorable, this exercise was able to help reveal opportunities for
incorporating sustainability into storm drain designs. Furthermore, when looking at the goals of the City’s
Climate Action Plan and those of the Stormwater Division it became clear that the projects needed to be planned
and designed differently.

Moving Forward
This document is the first step towards planning, designing, and
constructing projects differently. It is intended to be used as guidance for
incorporating Envision ideas into stormdrain projects with the end result
being a more sustainable project. When looking at drainage projects we
can divide the life of the project into three phases: planning, design, and
construction. There are opportunities during all of these phases to infuse
sustainability into the project. A breakdown of those opportunities follows
and each item discussed has a stated goal. Most of the goals correspond to
reaching the Enhanced Level of Achievement in the various Envision
Categories.

When looking at drainage projects we can divide the life of the project into three phases:
planning, design, and construction. There are opportunities during all of these phases to infuse
sustainability into the project.

Planning Phase
The planning phase of a project is the most important when it comes to incorporating sustainability. It is a time
for the City of Roanoke to chart the course in terms of what should be achieved with each project. In evaluating
what the City is currently doing the below items were identified as opportunities where improvement can be made
during the planning phase of a project.

Opportunities for Improvement
• Capital Improvement Project Ranking System

• Community Outreach

• Collaboration and Teamwork

Capital Improvement Project (CIP) Ranking System
The City of Roanoke currently has 208 Capital Improvement Projects totaling $137 million dollars, based on
preliminary design and cost estimates. A ranking form is used to evaluate the potential drainage projects in order to
prioritize them. The Stormwater Division recently revised its ranking form to bring it up to date and start addressing
some immediate concerns. However, to ensure projects are being ranked in a way that supports sustainability
Envision elements should be combined into the CIP ranking form as well.
Incorporation into the ranking form could be done with an adjustment of weighted value of sections that
have a direct link to sustainability goals. Two sections that are directly linked are the Environmental Impact and
Condition of Existing Drainage System sections. These sections should be modified to integrate key sustainable
concepts and the weight of the points in this section adjusted to represent its link to sustainability.
Adding two new sections to the ranking form that align with sustainability goals is another adjustment that
should be made to the form. A section linking the project to alternate forms of transportation is encouraged. As well
as having a section dealing with protection of floodplains. The addition of these two sections would help to classify
the projects more appropriately in terms of what is hoping to be accomplished with using Envision.
The adjustment of point values per section and the addition of the two sections would help in prioritizing of
projects. Consequently, ensuring that projects that scored high in those sections would be given a higher overall
score and hence be pushed up on the priority list. Again, supporting the effort of not only doing the project right, but
the right project.

Goal: Revise the CIP ranking sheet to adjust point values and incorporate two additional
sections in order to better link ranking of projects with Envision.
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Community Outreach
Initiating early collaboration and maintaining open lines of
communication with the community is vital in terms of ensuring the
neighborhood’s needs and goals are incorporated into a project. This is
key when working to improve the quality of life within each
community. The other added benefit of including the neighborhood is
that it is a great opportunity for public education in terms of protection
of our resources and sustainability.
In the review of the thirteen existing projects it was found that
the City typically makes an initial outreach; however, this is generally
where the communication stops. Involvement is also usually limited to
the compliant stage and then not again until the design is complete. The
community, which are the key stakeholders, needs to have the ability to
comment during the planning, design, and construction phase of the
project. Keeping the stakeholders meaningfully engaged during the life
of the project will help to ensure the goals for their neighborhood are
meet.
Meaningful engagement with the community could be accomplished through meeting with the
neighborhood very early on to listen and record their needs. In addition, design charrettes with the affected
community members would be helpful in collecting input. Ideally the City works with the neighborhood to get
an endorsement stating that their needs were addressed.

Goal: Provide opportunities for key stakeholders to be involved in the project decision
making process.
Collaboration and Teamwork
Within the projects that were benchmarked, the ones that scored the highest were the ones that involved
accomplishing the goals of multiple City divisions/departments. This is because designing a project that meets
several community goals is key with sustainability and really, in today’s atmosphere, just makes sense. Divisions
working together as a cohesive team is imperative and needs to start in the early stages of the project. In addition,
the City of Roanoke already has key documents available for use which would help in this effort, such as
neighborhood plans, Street Design Guidance Manual, and the Climate Action Plan. These documents are not
only a starting point for collaboration but also link back to the community outreach goal as they were created
with those members as stakeholders.
Neighborhood plans have been developed for all areas

Key Documents
Neighborhood Plans
Street Design Guidance Manual
Climate Action Plan

within the City by the Planning, Building, and Development
Department. The plans identify things such as quality of life,
infrastructure needs, public services, and residential and economic
development for each neighborhood within the City. Each of these
being crucial things that Envision says should be considered as part
of any project. The neighborhood plans should be reviewed and
discussed with appropriate staff when projects within those
neighborhoods are considered. Real discussions should be had
regarding incorporating other elements mentioned in the
neighborhood plan into the storm drain project. These discussions
should be had early in the process.

The Street Design Guideline Manual is another key document created by the Planning, Building and
Development Department, in conjunction with the Transportation Division and the Engineer Division. This
document gives guidance on all the streets within the City limits and was put into place with the goal of creating
“Great Streets”. The manual goes on to state that “streets play an integral role in establishing the image of a
community in that they affect the health, vitality, quality of life, and economic welfare of a city.” The Manual
and Envision share many of the same goals in terms of promoting alternate modes of transportation, improving
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air quality, and reducing traffic congestions. Certainly, since a majority of drainage projects occur in City streets this
document should be consulted, as well as the participating division or departments responsible for authoring the
manual. Collaboration should occur BEFORE design work is started. It should be a part of the initial planning for
the project.
The last significant document to consider is the City’s Climate Action Plan. This plan sets 5 year goals for
the City in terms of sustainability. It recognizes that protecting the natural environment is closely linked to quality
of life as well as the economy. It has objectives in terms of greenhouse gas emissions, recycling, reduction of waste,
and protection of water resources to name a few. All of these objectives align with what Envision and ultimately the
Stormwater Division are trying to accomplish.
It is clear that the City of Roanoke has put a lot of thought and effort into the three documents described.
Those efforts should not go unutilized. In addition, all of the documents support the same goals that Envision hopes
to achieve. These documents should be utilized in a manner as to start discussions among divisions and key
stakeholders. It is most beneficial when these discussions are held as the first step in the planning stage of the
project.

Goal: Meet with internal division/departments as the first step in the project. The team
should take a systematic approach to review the above documents for incorporation
of sustainable features into the project.

Design Phase
The design phase of a project is where items identified during the
planning phase are incorporated into the project. Every effort should be
made to review several concepts and not just land on the first idea,
pronouncing it the best solution. In evaluating what the City is
currently doing during the design phase the below items were identified
as opportunities where improvements can be made.

Opportunities for Improvement
• Downstream Analysis

• Stream Buffers

• Water Quality

• Balance of Site Material

• Street Trees

Every effort should be made to review several concepts and not just land on the first idea,
pronouncing it the best solution.

Downstream Analysis
Each new or renovated component of stormwater conveyance should be designed to consider how that
element will connect with the existing system. Typically, this can be accomplished through a downstream analysis.
Through review of the benchmarked projects it was determined that this was only happening some of the times and
then only on a minimal level. Under the current stormwater regulations, most storm drain projects, classified as
linear development are exempt from any such analysis. Often due to the project scope and budget restraints this
analysis is not completed to the degree which would ensure overall effectiveness. The thought being that most of
these projects are not increasing the amount of impervious surface and therefore the amount of stomwater
discharged is not increased, so no harm done. This however, this is short sighted. By collecting stormwater and
moving it to a downstream location, often much faster than before, the downstream channel is being affected. In
addition, many existing conveyance systems are inadequate to begin with. If reducing flooding and protecting the
watercourses are truly the goals of the Stormwater Division, measures should be taken to ensure the systems are
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integrated and acting in harmony with one another. A downstream analysis should be completed with each
project and any deficiencies addressed. Consequently, improving the sustainable performance of the
infrastructure system.

Goal: A downstream analysis should be completed for all projects. Efforts should be made
to incorporate improvements to the downstream system if conflicts are discovered.
Water Quality
Of the thirteen existing projects, reviewed for benchmarking, most were
designed only to alleviate flooding problems. However, with the creation of the
stormwater division and requirements under the City’s MS-4 permit, the stormwater
issue is so much more than just flooding. It is about the overall health of the
watercourse. The watercourses within the City of Roanoke should be able to function
in such ways as to mitigate flooding, provide clean drinking water, and support fish
and wildlife. The City should be ensuring that ecosystem functions such as
hydrologic connection, water quality, stream habitats, and sediment transport are all
maintained or enhanced by the project. One of the ways to do this by incorporating infiltration into projects.
Infiltration will not only provide a filtering affect for removal of pollutants, but it will also help with
the groundwater recharge and reducing the warming of our waterways. Straight piping runoff directly into a
watercourse prevents replenishment of groundwater and results in flashy stream flows. These types of flows
cause erosion, which widens and deepens the channels. In addition, since most of this flow is coming from
impervious surfaces the temperature of the flow is much warmer than normal temperatures of the watercourse.
Consequently, the warming of watercourses results in the death of various aquatic organisms.
The traditional solutions for solving flooding problems do not work in harmony with the goals of
sustainability and clean water. The hope is that, with the integration of infiltration into storm drain projects,
the City of Roanoke will be one step closer to improving the health of its streams and rivers.

Goal: At least two ecosystem functions for the affected waterway should be protected or
enhanced by incorporating infiltration into the storm drain project.
Stream Buffers
Stream buffers provide water quality enhancement through the filtering of
stormwater runoff. Buffers also provide for stream habitat protection, managing
water temperature, and wildlife benefits. Lastly, they afford for an area for
recreational features such as hiking and biking trails. There is no doubt when it
comes to the usefulness and effectiveness of these features. The City of Roanoke
currently has a River and Creek Overlay for select stream corridors. However, it has
been noted that there are gaps in the coverage of this overlay and the City’s TMDL
Action plan specifically calls for amendments to it. The overlay does not always
protect headwater creeks nor does it speak to how runoff should be conveyed through the buffer.
One method for improving the effectiveness of these types of buffers is to release the flow in the form
of sheet flow through the buffer, as opposed to concentrating it through (by way of pipe or ditch), and
discharging directly into the watercourse. Concentrated runoff directly into the watercourse causes erosion
problems which in turn contributes to the increase of sediment in our waterways. With sediment being a key
pollutant targeted in the TMDL Action Plan a change to discharge methods is imperative.
Another item to consider, in terms of buffers, is what watercourses are being protected and to what
degree. As mentioned previously, the City’s overlay district for creeks and rivers does not protect certain
sections or many headwater creeks. Research has shown the importance of the wellbeing of headwaters and
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the direct link to the health of the downstream ecosystems into which they flow. For this reason, expansion of
the overlay district should be considered.

Research has shown the importance of the wellbeing of headwaters and the direct link to the
health of the downstream ecosystems into which they flow
In review of the projects discharging directly to a watercourse is was found that in all cases the
discharge was a concentrated discharge through the buffer area – giving no opportunity for infiltration. Buffers
go a long way in terms of restoring and maintaining the ecosystems of watercourses; their importance should
not be overlooked.

Goal: Stream buffers should be preserved in such a way as to encourage infiltration
and protect the habitat within and along the watercourse.
Balance of Site Material
Looking at the benchmarked projects it was found that the majority of
excavated material was hauled off site, mostly due to backfill requirements for the
trench work. However, hauling soil off site can be damaging to the environment due
to emitted greenhouse gases. In addition, hauling material off site adds cost to the
project. Opportunities to reduce grading and keep soils on site should be evaluated
during the design phase of the project.

Goal: At least 50% of excavated material on a project should be reused on site.
Street Trees
By now, it is well known that impervious surfaces increase the amount of runoff generated from a site
but it is important to recognize that impervious surfaces, such as asphalt, also have a low solar reflectance
index. This contributes to what is known as heat island effect. Heat
island effect contributes to heat accumulation which in turn leads to an
increase in energy consumption for cooling.
One of the ways this phenomenon can be minimized is with the
addition of trees in the design of projects. Including trees close to
hardscaped areas, like streets, will provide the shade needed to combat
against heat. Furthermore, trees act as a stormwater aid. It is well
documented that trees help with the following in regards to stormwater:
interception, soil storage, evapotranspiration, and pollution reduction.
Incorporating trees within storm drain projects is supported by both the City of Roanoke’s Comprehensive
Plan and the Street Design Guideline Manual. Both documents recognize the need for tree canopy however,
this guidance is not being incorporated into storm drain projects. Trees were not a part of any of the projects
that were evaluated. Many of these projects occurred within the City right of way, others involved discharging
to a natural watercourse, giving plenty of opportunity for installation of trees. Incorporation of trees along a
natural watercourse works hand and hand with the stream buffer recommendation and including trees within
the public right of way not only helps to mitigate the impervious surface issue but also supports quality of life
goals. It is clear that moving forward trees should be a big consideration for storm drain projects.

Goal: Incorporation of trees into projects such that 30% of the project hardscaped
surface is shaded by the planting of new trees.
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Construction Phase
The construction phase of a project is not only the occasion to implement items identified in the
design phase but also lends opportunity for the protection of resources and awareness of hazards. In evaluating
what the City is currently doing during the construction phase the below items were identified as opportunities
where improvements can be made.

Opportunities for Improvement
• Request for Proposal (RFP) – Sustainability Requirements
• Regional Materials
• Pollution Prevention Plan

Request for Proposal (RFP) – Sustainability Requirements
The City has the opportunity during the RFP process to ensure contractors are helping to support the
sustainability cause. This can be done by adding verbiage to the RFP and contract documents indicating that
project materials should be purchased from sustainable companies. Contractors should be obtaining materials
from suppliers that are committed to the protection of human health and the environment. This will go a long
way in supporting the City’s overall sustainability goals. During the benchmarking process, it was discovered
that there are already local suppliers that are incorporating sustainable practices and policies into their
operations. The City should support these suppliers as well as encourage others to see the importance of these
measures.

Goal: At least 16% of project material should be purchased from a company that
implements sustainable practices and has policies committing to such.
Regional Materials
Existing projects reviewed typically did use local
suppliers, but not all. Generally, this was only because of
the smaller size of the project not because of any
requirement dictated by the City to contractors. Specifying
the use of local sources for projects will address
sustainability in a number of ways, as well as support the
local economy. Obtaining materials locally will reduce the
consumption of fossil fuels that would be associated with
transport of material. It will also help to reduce the amount of greenhouse gas emissions and other air
pollutants. Materials such as soils, aggregate, concrete, plants, and mulches should be obtained locally.
Envision has set forth guidelines in terms of appropriate hauling distances for such materials.

Goal: At least 60% of materials used on a project should be locally sourced.
Pollution Prevention Plan
Construction projects can be subject to short term dangers such as hazardous material spills which
would in turn affect the ground water quality. A pollution prevention plan is intended to give direction to the
contractor for proper storage and containment methods for hazardous materials, as well as washout locations
for concrete trucks. In addition, this plan would give proper guidance in the event of a spill. Benchmarked
projects that were studied did not provide such plans for contractors to follow. The main reason is because as
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mentioned before these types of projects are classified as linear projects and therefore exempt from the
requirement of a pollution prevention plan. However, by not preparing such a plan the contractor has neither
guidance or protocol to follow in the event of a spill. Nor does the contractor have any instructions on how to
handle and appropriately store hazardous material. The plan can be prepared in conjunction with the
contractor before construction starts or as a part of the design stage. In either case, the contractor should have
a comprehensive understanding of the plan and include it in the project scope. This would help to ensure that
the integrity of the ground water is protected.

Goal: Pollution Prevention Plans will be completed for all projects.

Closing
The planning, design and construction of sustainable infrastructure is essential, as it supports and
connects our communities. It is also important to appreciate the fact that it is not just about new infrastructure.
It is about reuse and rehabilitation of existing infrastructure, protection of the environment, re-use of materials,
minimization of waste, and over all improved quality of life for the citizens of the City of Roanoke.
The thirteen existing projects that were studied to create a benchmark all scored relatively low. This
helps us to understand that there are a lot of opportunities to incorporate sustainable measures into projects
completed by the City of Roanoke. Every effort should be made to meet as many goals, as mentioned in this
document, as possible for each project. In order
to show that the application of the goals is
Benchmarking
Existing
Possible
worthwhile an evaluation was conducted to see
Projects
Score
Score
what the possible score would be if all the goals
were meet. The chart, to the right, shows the
Belle/King Street
8%
13%
results of that evaluation. In all but one case, the
Salem Turnpike
4%
10%
score doubled, with the score tripling for many
other projects. While the implementation of the
Ohio Street
4%
11%
opportunities is not enough to achieve an
Marshall Ave
3%
10%
Envision Award they represent a positive step in
Windsor Ave
3%
12%
the right direction.
These goals are just the first steps
towards a more sustainable Roanoke. There are
many more opportunities, as described in the
Envision System, that can be incorporated into
infrastructure projects. The hope is that
sustainable designs will become a matter of
practice and that all construction projects by the
City of Roanoke, not just the infrastructure
projects, will be sustainable in nature. After all,
the infrastructure we are building today will
shape tomorrow’s communities.

Moomaw Heights

5%

12%

Gordon/Bennington

3%

12%

Peters Creek

5%

12%

Liberty/Hunt Ave

4%

11%

Michigan Ave

5%

12%

Moran Street

4%

11%

Varnell Ave

4%

12%

Wyoming Ave

5%

10%
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