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Opportunities to Better Integrate
Transportation Projects and Green Infrastructure
in Atlanta, GA and Toledo, OH

Executive Summary

hen rainwater hits hard surfaces
like roads and parking lots, it
can’t soak into the ground and

instead runs along the surface until it flows
into a storm drain or into a local river or
stream. Known as stormwater runoff, this
water can pick up pollutants such as heavy
metals, brake linings, and deicing salts
which contaminate local waters. Addition-
ally, high volumes of stormwater can exac-
erbate localized flooding posing a threat

to public health and safety. In older urban
areas with combined sewer systems, high
volumes of stormwater runoff can over-
whelm the capacity of the system and result
in combined sewer overflows (CSOs) which
send untreated sewage and stormwater into
rivers and streams.

While polluted stormwater runoff can occur
wherever there are surfaces impervious to
water, highways and roads are a significant
source. Across the United States, there are
approximately 4 million miles of publicly
owned roads, including federal-aid highways
and other state or locally-owned roads.!
Traditional stormwater management has
included practices such as detention ponds
that can manage volume but don’t neces-
sarily provide water quality benefits. As a
result, many local governments are shifting
towards the use of cost-effective green in-

frastructure practices that capture and treat
rainwater where it falls while often providing
additional benefits such as reduced urban
heat island effect and flooding. Green infra-
structure can be defined as an approach to
wet weather management that uses vegeta-
tion, soils, natural systems, or engineered
systems that mimic natural processes to
infiltrate, evapotranspire, or recycle storm-
water runoff. For the purposes of this re-
port, green infrastructure used on roads and
highways includes natural dispersion where
stormwater runoff is directed into a naturally
vegetated area; bioinfiltration techniques
that utilize vegetation to capture and filter
out pollutants from stormwater are con-
sidered green infrastructure practices for
roads and highways such as grass buffers,
vegetated filter strips, bioinfiltration swales,
conserving or planting vegetation, or media
filter drains; and infiltration practices such as
infiltration trenches and permeable pave-
ments, with limited application on highways,
that may be incorporated into transporta-
tion projects.?

This report evaluates opportunities to bet-
ter integrate green infrastructure for post-
construction stormwater management into
transportation projects, focusing specifically
on roads and highways. The report sum-
marizes transportation planning and struc-
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ture, capital improvement planning, and the
role of stormwater management in these
processes. It examines the role of the Clean
Water Act and other regulatory drivers for
stormwater management on roads and
highways and highlights case studies from
across the country to identify best practices
in integrating green infrastructure at the
transportation planning and project devel-
opment stages. The report also provides
recommendations to fund green infrastruc-
ture on roads and highways. Although the
overall focus is primarily on the federal con-

text, the report provides two case studies in
Toledo, Ohio and Atlanta, Georgia and de-
velops specific recommendations for both
the state Departments of Transportation
(DQOTs) and the cities themselves to better
integrate green infrastructure into trans-
portation projects. Both cities are moving
forward with green infrastructure planning
and these recommendations can provide
additional resources as they address specific
opportunities and challenges related

to transportation.

Key Recommendations to Better Integrate Green
Infrastructure into Transportation Projects

According to the Federal Highway Admin-
istration (FHWA), there are six stages of

a transportation project: 1) visioning and
policy, 2) long-range planning and program-
ming, 3) environmental studies and prelimi-
nary design, 4) final design and right-of-
way, 5) construction, and 6) operations

and maintenance. The following recommen-
dations for integrating green infrastructure
are limited to the first three phases in the
life of a transportation project which can be
broadly considered as the project planning
and project development stages.® Addition-
ally, recommendations are made to address
funding needs and challenges.

Planning

1. Require use of a Context Sensitive So-
lutions (CSS) planning process. Depart-
ments of Transportation and other trans-
portation agencies should require the
use of a CSS process which establishes a
structure to consider the environmental
impacts of a transportation project. One
of the core principles of CSS is to use

flexibility and creativity to preserve and
enhance community and natural environ-
ments, which supports the overall goal
of green infrastructure to use natural or
engineered systems that mimic natural
systems to capture and filter rainwater,
reducing stormwater runoff to protect
water quality.?

g

Implement Green Highways Water-
shed approach. Building upon a CSS
policy, transportation agencies should
implement a Green Highways Watershed
Approach that uses six principles to re-
quire greater collaboration across diverse
departments and interests to address
stormwater management.

3. Prioritize green infrastructure within
Long-Range Statewide Transportation
Plans (LRSTP) and Long-Range Trans-
portation Plans (LRTP): State DOTs and
Metropolitan Planning Organizations
(MPOs) should incorporate strategies and
goals into their long-term planning that
prioritizes water quality and watershed
planning. Establishing stormwater man-
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agement as a priority in broader planning
processes is critical to implementing
more green infrastructure into near-term
projects.

. Prioritize green infrastructure in trans-
portation projects through capital
improvement planning processes. The
capital improvement planning process
offers an important pathway to prioritize
green infrastructure for roads and high-
ways. Asset management practices for
different departments should be stan-
dardized or developed so that they are
easily integrated into a city-wide analysis
for capital projects. Additionally, local
governments should revise planning
processes to ensure that opportunities
to address stormwater management
needs are considered in capital projects.
They should also consider establishing
criteria to prioritize transportation capital
projects that include green infrastruc-
ture. At the broadest scale, local govern-
ments should establish a capital planning
process that requires consideration of
sustainable, green infrastructure ele-
ments following the example of cities like
Seattle, Washington and its Sustainable
Infrastructure Initiative.

Project Development

1. Revise stormwater permits. To encour-

age the use of green infrastructure on
roads and highways, stormwater permits
for state DOTs and municipalities should
be revised to include at least one of the
following: objective numeric performance
standards to mimic pre-development
hydrology, specific green infrastructure
requirements, or limits or ceilings on the
amount of effective impervious area.

2. Adopt or revise design manuals and

design standards. Currently, many
stormwater permits are written with nar-
rative requirements to comply with the
state’s or transportation agency’s storm-
water technical manual. This can intro-
duce additional uncertainty if require-
ments are not clearly stated in the permit
itself. To better integrate green infrastruc-
ture on roads and highways, technical
manuals and design standards should be
revised to support permit revisions that
encourage green infrastructure.

. Implement Green Streets policies.

Across the country, some local govern-
ments have established green street
policies and programs to encourage the
integration of forward-thinking green
infrastructure stormwater management in
road and street projects. These can vary
in scope and scale, but typically set cri-
teria or requirements that encourage the
use of green infrastructure in city street
projects.

Funding

1. Implement a stormwater utility. When

stormwater management is funded
through general funds, stormwater pri-
orities are forced to compete for limited
dollars against a number of other critical
municipal services from police depart-
ments to schools. A stormwater utility is
similar to a designated water or sewer
fee. It establishes a user or service fee
based on impact to cover the costs to
the municipality of managing stormwater
runoff. Stormwater utilities began emerg-
ing in the 1970s and as of 2012 there
were more than 1,000 stormwater utilities
across the country.5’6 Local governments
should consider implementing a storm-
water utility to establish a dedicated
revenue stream for stormwater manage-
ment, including green infrastructure.
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Permeable pavement from Ohiopyle project in PA.

2.

Integrate into capital improvement
planning processes. Either in combina-
tion with a stormwater utility fee or alone,
municipalities should consider integrat-
ing green infrastructure elements into
planned capital improvement projects.
Cost savings can be found by adding in
green infrastructure practices to planned
projects. For example, a city could add in
bioswales or permeable pavement ele-
ments into a planned street reconstruc-
tion project and potentially make the
project eligible for more diverse funding
streams while at the same time creating
multiple benefits such as reducing storm-
water runoff or mitigating local flooding.

Evaluate alternative financing mecha-
nisms. Municipalities should evaluate
alternative financing mechanisms, such
as business improvement districts or tax
increment financing, to provide funding
for integrating green infrastructure into
transportation projects.

pHoTO: Jessie Thomas-Blate

4. Explore grant opportunities. There are

a number of different state and federal
grant opportunities that municipalities
and transportation agencies can pursue
to fund transportation projects that incor-
porate green infrastructure. Grant funding
can be used to fully fund a project or to
provide match. Examples of grant oppor-
tunities include the Transportation Invest-
ment Generating Economic Recovery
(TIGER) which contains specific language
on green infrastructure. Included in the
environmental sustainability criterion in
the most recent funding cycle, the Trans-
portation Alternatives Program (TAP) un-
der the surface transportation authorizing
legislation, Urban Forestry Grants, Com-
munity Development Block Grants, and
the Metropolitan Planning Program and
State Planning and Research Program.
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Key Recommendations for Toledo, Ohio

Based on these broad recommendations,
the report examines the case of Toledo,
Ohio and provides more specific recom-
mendations at the state, regional, and local
levels.

Recommendations for Ohio
Department of Transportation
(ODOT) and the Toledo
Metropolitan Area Council

of Governments (TMACOG):

1. Establish a Context Sensitive Solutions

policy to build upon ODOT’s Aesthetic

Design Initiative.” Aesthetics and consid-

eration of how transportation projects fit

into the existing environment is an impor-

tant element of CSS policies. However,
this could be strengthened to further
support consideration of the impact of
transportation projects on water quality
and quantity.

2. ODOT should consider implementing a

Green Highways Watershed Approach
to better integrate the use of green infra-
structure on road and highway projects
to manage stormwater runoff. Even if
ODOT does not establish a formalized
policy, the department could implement
different aspects of this overall approach.
For example, ODOT could develop part-
nerships with local governments, natural
resource agencies, and other stakehold-

ers to develop a stormwater management

plan that takes into account watershed-
wide priorities or ensure that stormwater
management is prioritized in the NEPA
process.®

3.

Prioritize stormwater management
needs and projects that utilize

green infrastructure in Long Range
Transportation Plans by strengthening
ODOT’s draft plan, Access Ohio 2040.
The draft plan should be revised to
encourage upfront analysis and imple-
mentation of green infrastructure practic-
es to improve resiliency and reduce local-
ized flooding.® TMACOG should similarly
revise its draft 2014-2045 Transportation
Plan to better prioritize green infrastruc-
ture in its long-range planning process.

ODOT should update its MS4 permit
and design manual. To prioritize the use
of green infrastructure BMPs, ODOT’s
permit should be revised to include ob-
jective numeric performance standards to
mimic pre-development hydrology, spe-
cific green infrastructure requirements, or
limits or ceilings on the amount of effec-
tive impervious area. Additionally, even

if the permit is not revised, the Location
and Design Manual: Volume Two Drain-
age Design manual should be updated

to provide more information about green
infrastructure and expand eligible BMPs,
including practices such as permeable
pavement.

- TMACOG should revise its Complete

Streets Policy, adopted in March 2014,
to include green infrastructure. Un-
der this policy, TMACOG will promote
the use of complete streets and recom-
mend adoption of a consistent complete
streets policy by the state and by local
governments. TMACOG should consider
including green street elements into this
existing policy or adopt a complimen-
tary Green Streets Policy. Requiring that
projects meet a Green Streets policy will
ensure that more transportation projects
incorporate green infrastructure to man-
age stormwater runoff.



RIVERS & ROADS

Recommendations for the
City of Toledo:

1.

N

W

Update the capital improvement plan-
ning process to include evaluation

of stormwater management needs.
Although the City takes into account the
need for water and sewer line replace-
ment, it does not currently include storm-
water management needs in its capital
improvement planning process. The City
should add additional criteria to evalu-
ate stormwater needs to better leverage
funds to implement green infrastructure
rather that constructing stand-alone proj-
ects.

The City should update its MS4 permit,
which currently does not include specific
language that supports or prioritizes
green infrastructure.”® The current permit
expires July 31, 2015 and the City should
consider opportunities to include objec-
tive numeric performance standards to
mimic pre-development hydrology, spe-
cific green infrastructure requirements,

or limits or ceilings on the amount of
effective impervious area, the recommen-
dations of the Green Infrastructure Task
Force, and the potential to include spe-
cific milestones and metrics in the permit
draft.

Revise the existing design manual.
Under the Infrastructure Design and
Construction Requirements Manual which
provides design and construction require-
ments for roadways, stormwater manage-
ment, sanitary sewers, and water distribu-
tion facilities within the City of Toledo,
“linear construction projects (e.g. pipeline
or utility line installation), which do not
result in the installation of additional
impervious surface, are not required

to include post-construction BMPs.” "
Where post-construction requirements
are triggered, the design typically follows
the ODOT “Location and Design (L&D)

10

Manual,” which highlights the importance
of revising the L&D manual to include ad-
ditional technical information about green
infrastructure.” The City should con-
sider adjusting this standard under the
Infrastructure Design and Construction
Requirements Manual to more compre-
hensively apply post-construction man-
agement practices to road projects.

Toledo should revise its Complete
Streets Policy to include Green Streets
elements. The City should consider
amending its existing Complete Streets
Policy, which was adopted in 2010, to
strengthen criteria that encourage the
use of green infrastructure. Revising the
goal of the policy to include “promot-
ing environmental sustainability” or
similar language could be a first step

to strengthening it to better encourage
green infrastructure. As a next step, the
City should consider incorporating
green elements into its Complete Streets
policy following the model of La Crosse,
Wisconsin or Cleveland, Ohio. Alterna-
tively, Toledo could consider adopting a
separate Green Streets Policy, following
the model of cities like New York, NY,
Portland, OR or Tucson, AZ.

. Strengthen the existing stormwater

credit program to better incentivize
green infrastructure. Toledo adopted

a stormwater utility fee in 1999 and a
stormwater credit program in 2001. The
City should consider recommendations
developed by the University of Michi-

gan to streamline credit categories into
guantity and quality, create priority zones,
and divide the existing fee into a fixed

fee to cover administrative and mainte-
nance costs and a property fee based on
the amount of impervious surface on the
property to cover the costs of stormwater
management. Building on these sug-
gested changes, the City of Toledo should
consider opportunities to prioritize green
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infrastructure as an eligible practice under
the stormwater credit program following
models such as the City of Syracuse, New
York which created a Green Improvement
Fund which provides financial incentives
to installing green infrastructure practices
in high priority areas throughout the city.

6.

Evaluate alternative financing mecha-
nisms and grant opportunities. The
City should consider additional financing
mechanisms, such as Business Improve-
ment Districts (BIDs), tax increment fi-
nancing, and other grant opportunities to
provide additional sources of funding to
better integrate green infrastructure into
transportation projects.

Key Recommendations for Atlanta, Georgia

In addition to Toledo, Ohio, the report exam-
ines the case of Atlanta, Georgia and pro-
vides the following recommendations at the
state, regional, and local levels.

Recommendations for Georgia
Department of Transportation
(GDOT) and the Atlanta Re-
gional Commission (ARC)

1. GDOT should strengthen its existing
Context Sensitive Solutions policy to
better prioritize stormwater manage-
ment and the use of green infrastruc-
ture specifically by incorporating ele-
ments of the Green Highways Watershed
Approach.

2. Prioritize stormwater management
needs and projects that utilize green
infrastructure in Long Range Trans-
portation Plans. Neither PLAN 2040
developed by the Atlanta Regional Com-
mission (ARC) nor the Statewide Trans-
portation Plan (SWTP) developed by
GDOT substantively address stormwater
management for transportation proj-
ects. At the minimum, these long range
transportation plans should be revised to
forecast challenges and needs not just
to water supply, but also to water quality
that may impact transportation planning.
Additionally, GDOT and the ARC should

n

Ly

establish goals and strategies that priori-
tize water quality and watershed plan-
ning. The Unified Planning Work Program
(UPWP) developed annually by the ARC
is used to coordinate transportation plan-
ning activities across the region. This plan
should be updated to include watershed
planning or studies related to water sup-
ply or water quality impacts from trans-
portation projects. It could include any
ongoing or planned studies regarding the
use of green infrastructure on roads and
highways.

Strengthen GDOT MS4 permit to pri-
oritize green infrastructure. GDOT’s
current MS4 permit includes a provision
that encourages the use of green infra-
structure on both new and redeveloped
sites and requires GDOT to “review all
projects during the design phase to en-
sure the plans consider the use of green
infrastructure practices, including infil-
tration, reuse, and evapotranspiration.”
Additionally, the permit requires GDOT
to, at the minimum, develop a program to
conduct a green infrastructure feasibility
study and to implement green infrastruc-
ture where feasible.”® This is a critical
first step towards encouraging greater
implementation of green infrastructure in
transportation projects. However, GDOT’s
permit could be further strengthened by
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prioritizing green infrastructure, following
models such as the California Department
of Transportation (Caltrans) MS4 permit
which requires that post-construction
stormwater management best practices
be designed to first prioritize infiltration,
harvest, re-use, and/or evapotranspiration
of stormwater runoff and second, cap-
turing and treating stormwater runoff.'4
Other alternatives include establishing
objective numeric performance standards
to mimic pre-development hydrology and
setting a limit or ceiling on the amount of
effective impervious area.

. Enhance the GDOT Drainage Manual.

As part of its effort to promote GI/LID
practices under its MS4 permit, in Octo-
ber 2014 GDOT released a revised ver-
sion of its Manual on Drainage Design

for Highways, with a chapter (Chapter
10) devoted to post-construction storm-
water design guidelines. For applicable
projects as defined within the chapter
(section 10.2), the manual requires con-
sideration of green infrastructure or low
impact development (LID) practices. This
is in keeping with the current approach in
Georgia’s Blue Book, and GDOT’s manual
should be updated in the future to re-
flect updates to the Blue Book that are
expected to further promote and guide
the implementation of green infrastruc-
ture. The new drainage manual should
be updated to reflect the most recent
information regarding the effectiveness
and applicability of appropriate green
infrastructure technologies for roads and
highways. The selection process for best
management practices should be amend-
ed to prioritize and require consideration
of green infrastructure first, and then
where it is infeasible, allow for alternative
practices.

Update the GDOT Complete Streets
Policy to include green infrastructure.
Although the Complete Streets policy

12

improves pedestrian and bicycle safety
and access to public transportation, it
does little to incorporate environmental
impacts or considerations. The existing
Complete Streets policy offers an oppor-
tunity to better prioritize green infrastruc-
ture by establishing similar requirements
and guidelines that promote stormwater
management practices that use infiltra-
tion, evapotranspiration, harvesting, or
re-use. GDOT should either revise its
Complete Streets policy to include green
street elements or adopt a complimen-
tary Green Streets policy.

Recommendations for the
City of Atlanta

1. Update the capital improvement plan-

ning process to include an evaluation
of green infrastructure opportuni-
ties. In its capital improvement plan-
ning process, the City should identify
opportunities to incorporate stormwater
management, and specifically green
infrastructure, into planned transporta-
tion projects as appropriate. For example,
Atlanta should add criteria to evaluate
stormwater needs in order to better lever-
age funds and leverage multiple benefits
from a single infrastructure investment.

. Update Atlanta’s MS4 permit to better

prioritize green infrastructure. Similar
to the GDOT MS4 permit, the City’s MS4
permit includes a provision that EPD
encourages the use of green infrastruc-
ture for post-construction stormwater
management on new and redeveloped
sites and requires the City to review and
revise ordinances and other regulations
to ensure that they do not limit or pro-
hibit the use of green infrastructure.”®
The Atlanta permit requires the City to
have a program in place for considering
the use of green infrastructure and devel-
oping an inventory of privately and pub-
licly owned practices and must include
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pPHoTO: City of Atlanta Dept of Watershed Management

Bioretention cul-de-sac

an inspection and maintenance compo- down by the courts. Since this time,
nent.’® The Atlanta MS4 permit could many other stormwater utilities have
be further strengthened by establishing emerged across Georgia. In fact, 44
objective numeric performance standards utilities are represented in a “dashboard”
to mimic pre-development hydrology and published by the University of North
setting a limit or ceiling on the amount of Carolina Environmental Finance Center.”
effective impervious area. Four years later, the Columbia County
stormwater utility was the second to be

3. Atlanta should adopt a Green Streets challenged in court in 2003, but this time
or Green Complete Streets policy. The was found to be a fee and was upheld
City of Atlanta should consider adopt- unanimously by the Georgia Supreme
ing a Green Streets Policy or follow the Court.®® Although there are significant
model of GDOT and adopt a Green Com- challenges to implementation, the
plete Streets Policy, with the addition of City should consider implementing a
stormwater management requirements stormwater utility to provide funding
and guidelines that prioritize the use of for stormwater management, including
green infrastructure. Establishing a Green increased utilization of green
Streets Policy would be in line with the infrastructure across the City.

City’s post-construction stormwater man-

agement ordinance and permit require- 5. Atlanta should evaluate alternative

ments to encourage the use of green financing mechanisms and grant

infrastructure for new and redeveloped opportunities. In addition to evaluating

sites. the structure and implementation of a
stormwater utility, the City should ex-

4. Implement a stormwater utility. amine alternative financing mechanisms
Although the City implemented a such as Business Improvement Districts
stormwater utility in 1999, it was not (BIDs), tax increment financing, and
appropriately structured and was struck grant opportunities.

13
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CHAPTER1

Introduction

The Impact of Polluted Runoff
from Roads and Highways

Across the United States, there are approxi-
mately 4 million miles of publicly owned
roads including federal-aid highways and
other roads under state and local jurisdic-
tion.”® This network of roads and highways
creates a web of surfaces that are imper-
vious to water that stretches across the
country. Surface transportation infrastruc-
ture from roads to sidewalks can be one of
the largest sources of impervious surface

in a community.?° When precipitation hits
these hard surfaces, it washes off of them
and the resulting runoff can pick up heavy
metals, brake linings, deicing salts, and other
contaminants. This polluted runoff flows un-
treated into storm drains and ultimately into
local rivers, lakes, and streams. As a result,
this polluted runoff from roads and high-
ways can have a significant impact on water
quality. For example, a 1993 study examining
300 samples of runoff from 46 sites in two
watersheds found that streets generated the
largest volume of runoff when compared to
parking lots, lawns, and rooftops, and had
the highest concentrations of phosphorous,
suspended solids, bacteria, and several
types of heavy metals.?’

Polluted runoff from roads and highways,
particularly in heavily urbanized areas, can
contain a wide range of contaminants.
Heavy metals such as zinc, lead, iron, cop-
per, cadmium, and nickel associated with
automobile exhaust, brake linings, and in-

14

secticides, are a major constituent of runoff
from highways.?? Any heavy metals that are
picked up by runoff and washed into local
rivers and streams pose a risk to aquatic

life and can accumulate over time in sedi-
ment and fish tissue.?> Pavement wear can
leach and release heavy metals, polycyclic
aromatic hydrocarbons (PAHSs), and car-
cinogens such as coal tar pitch.?* Particulate
matter such as sediment, oil, and grease are
also components of runoff from roads and
highways. Sediment can increase turbidity
of local waters and increase the transport
of other pollutants that are bound to sedi-
ment.?®> Oil and grease can get trapped in
sediment in the form of semi-volatile or-
ganic compounds (SVOCs). SVOCs can be
detrimental to agquatic organisms, causing
mortality or abnormal growth.?® Fertilizers
carrying high levels of nutrients such as
nitrogen and phosphorous are also found

in highway runoff. High levels of nutrients
create ideal conditions for algae to grow
and for eutrophication to occur. As turbidity
increases and the algae use up the available
nutrients, they start to die off and decom-
pose. Available dissolved oxygen and water
clarity decrease significantly which threat-
ens the health of aquatic life.?” Deicing salts
can contaminate drinking water supplies, al-
ter water chemistry, and harm aquatic life.?®

Additionally, high levels of impervious
surface can raise water temperatures.
Impervious surfaces, such as asphalt, are
often dark colored which absorbs heat and
can increase the temperature of storm-
water that runs along these surfaces and
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Definitions

Effective Impervious Area (EIA):
Hard surfaces that channel
precipitation directly to a waterbody
or man-made drainage system.

Green infrastructure: An approach to
wet weather management that uses
vegetation, soils, natural systems, or
engineered systems that mimic natural
processes to infiltrate, evapotranspire,

or recycle stormwater runoff. For the
purposes of this report, green infra-
structure used on roads and highways
includes natural dispersion where storm-
water runoff is directed into a naturally
vegetated area; bioinfiltration technigques
that utilize vegetation to capture and
filter out pollutants from stormwater are
considered green infrastructure practices
for roads and highways such as grass
buffers, vegetated filter strips, bioinfiltra-
tion swales, conserving or planting veg-
etation, or media filter drains; and infiltra-
tion practices such as infiltration trenches
and permeable pavements, with limited
application on highways, that may be
incorporated into transportation projects!

Highway: A highway includes “roads,
streets, and parkways and all their
appurtenances.”

Post-construction stormwater man-
agement: Stormwater management
practices that minimize pollutants and
manage flow after construction has been
completed.?3

Public road: As defined under U.S.
code, a public road is “any road or

street owned and maintained by a public
authority and open to public travel.”
Public authorities are defined as “a
Federal, State, county, town or township,
Indian tribe, municipal or other local
government or instrumentality with
authority to finance, build, operate, or
maintain toll or toll-free facilities.”*

! Miccio, Claire Elisabeth, Barriers to Implementing Low Impact Development Approaches in Washington
State Roadways and Highways, Washington State Department of Transportation, June 2010, Available
online < http:/www.wsdot.wa.gov/research/reports/fullreports/756.1.pdf >, Accessed 27 February 2014.

2 Chapter 2: Definitions, Highway Performance Monitoring System, Federal Highway Administration, Avail-
able online https:/www.fhwa.dot.gov/ohim/hpmsmanl/chapt2.cfm , Accessed 27 February 2014.

3 Stormwater Phase Il Final Rule: Post-Construction Run-Off Control Minimum Control Measure, U.S. Envi-
ronmental Protection Agency, January 2000, Available online < http:/www.epa.gov/npdes/pubs/fact2-7.
pdf >, Accessed 29 April 2014.

4 National Menu of Stormwater Best Management Practices, U.S. Environmental Protection Agency, Avail-
able online < http://cfpub.epa.gov/npdes/Stormwater/menuofbomps/index.cfm >, Accessed 29 April 2014.

5 Chapter 2: Definitions, Highway Performance Monitoring System, Federal Highway Administration, Avail-
able online https:/www.fhwa.dot.gov/ohim/hpmsmanl/chapt2.cfm , Accessed 27 February 2014.
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flows into local rivers and streams. Sud-
den increases in temperature can cause a
drop in dissolved oxygen, posing a threat
to aquatic life.?® High levels of impervious
surface change the hydrology of a system
by reducing infiltration that would typi-
cally happen in a less urbanized system. As
a result, higher volumes of runoff flow into
local waters more quickly. These types of
“flashier” urbanized systems can exacerbate
localized flooding when large volumes of
runoff overwhelm existing infrastructure
and flood nearby waterways.3°

Post-Construction Stormwater
Management on Roads and
Highways

Polluted runoff from roads and highways

is managed through a complex network of
local, state, and federal laws. For the pur-
poses of this report, a post-construction
stormwater best management practice
(BMP) refers to stormwater management
practices that minimize pollutants and
manage flow after construction has been
completed.?" 32 A public road as defined
under U.S. Code is “any road or street
owned and maintained by a public authority
and open to public travel.” Public authori-
ties are defined as “a Federal, State, county,
town or township, Indian tribe, municipal or
other local government or instrumentality
with authority to finance, build, operate, or
maintain toll or toll-free facilities.” A high-
way includes “roads, streets, and parkways
and all their appurtenances.”*® From county
owned roads to highways that are part of
the National Highway System developed

by the federal United States Department of
Transportation (USDOT) in cooperation with
local, state, and metropolitan planning orga-
nizations, roads and highways can fall under
a diverse range of jurisdictions.3*

To further define the scope of this analysis,
this report will highlight the federal regula-
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tions that impact stormwater management
on roads and highways and discuss state
and local laws in Ohio and Georgia as ap-
propriate. In summary, the Clean Water Act
is an important driver of road and high-
way design to manage stormwater runoff.
Transportation agencies at the municipal,
county, and state levels are typically known
as Departments of Transportation (DOTSs).
Under the Clean Water Act, transportation
agencies that discharge stormwater from
the roads and highways under their jurisdic-
tion are considered point source dischargers
and must acquire a National Pollutant Dis-
charge Elimination System (NPDES) permit
to regulate the discharge of stormwater
runoff. DOTs must develop a stormwater
management program and a stormwater
management plan to implement best man-
agement practices to reduce stormwater
runoff.3> Many transportation agencies have
developed guidance manuals that outline
policies and practices regarding stormwater
management, including best management
practices (BMPs).3¢ Conventional post-con-
struction BMPs vary by state but typically
include stormwater ponds, open channels
such as dry swales, drywells, and wetlands.
Traditional design approaches often involve
selecting a BMP based on a particular pol-
lutant and then appropriately sizing and
designing that practice to fit the site.38

37

More stringent stormwater management
practices may be required if the DOT is
included in a Total Maximum Daily Load
(TMDL), or plan to cap pollution for an
impaired waterbody. DOTs may also be
required to include additional stormwater
management practices to receive certifica-
tion from the state that a proposed activity
meets state requirements including state
water quality standards. Known as a “401
certification,” any applicant for a federal
permit or license must receive this certifica-
tion. Under Section 404, the Clean Water
Act establishes a permitting program spe-
cifically for dredge and fill activities, such as
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mining projects or infrastructure develop-
ment.3® A DOT may be required to imple-
ment additional stormwater management
practices to meet a 401 certification that
would be required to receive a 404 dredge
and fill permit.#%4" Additionally, other federal
statutes can play a role in driving stormwa-
ter management from roads and highways
such as the Comprehensive Environmental
Response, Compensation, and Liability Act
(CERCLA), the Safe Drinking Water Act
(SDWA), and the Endangered Species Act
(ESA). Local and state laws as well as plan-
ning priorities, such as the implementation
of a climate adaptation plan, can also drive
stormwater management on roads and
highways.*? Please refer to Appendix A for
a more comprehensive discussion regard-
ing federal laws and regulations that impact
stormwater management for transportation
projects.

Transportation Planning and
Stormwater Management

The full universe of transportation planning
is complex, involving many diverse stake-
holders at the local, state, and federal levels.
In order to understand how stormwater
management plays a role in transportation
project planning and potential opportunities
to incorporate green infrastructure, however,
it is important to put it into context within
the broader framework of transportation
planning structures and processes as well as
to examine the specific regulatory drivers
that come into play. Additionally, planning

is tied closely to funding which will be more
comprehensively addressed in Chapter 4.

Transportation Planning Structure

The United States Department of Transpor-
tation (USDOQOT) is responsible for develop-
ing, implementing, and maintaining the na-
tion’s transportation infrastructure including
roads, airlines, and rail systems. State and
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local governments and the related agencies
and departments are primarily responsible
for transportation planning. Additionally, the
USDOT also plays a primary role in provid-
ing funding to state and local governments
to implement those plans.*? Key transporta-
tion agencies at the federal level with the
most impact on stormwater management
include the Federal Highway Administration
(FHWA), the Federal Transit Administration,
and the Research and Innovative Technolo-
gy Administration (RITA).** The FHWA pro-
vides financial and technical assistance to
state and local governments to support the
design, construction, and maintenance of
the National Highway System. Three offices
within the FHWA focus on environmental
planning, specifically the Offices of Natural
Environment and Human Environment that
work primarily on air quality, climate change,
sustainability, and transportation enhance-
ments. The Office of Project Development
and Environmental Review is focused on
the review processed established under the
National Environmental Policy Act (NEPA).*®
In 2002, the FHWA included environmen-
tal stewardship as one of its “Vital Few
Goals” encompassing improving environ-
mental decision making as well as increas-
ing ecosystem and habitat conservation.*®
The Federal Transit Administration (FTA)

is responsible for providing technical and
financial assistance to public transit systems.
The Research and Innovative Technology
Administration (RITA) conducts research to
address the challenges and opportunities
for the nation’s transportation systems.

This includes supporting research on storm-
water best management practices and the
use of green infrastructure on roads and
highways.*’

While the federal DOT and related agencies
play an important role in providing financial
and technical assistance, local governments
and state DOTs play a primary role in trans-
portation planning. Every state, including
Puerto Rico and the District of Columbia,
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has an agency or a department with the
authority and responsibility to plan and
implement transportation projects. These
are commonly referred to as the state’s
Department of Transportation, or DOT. The
state DOT is the largest governmental unit
that develops transportation plans and
projects.*® Communities in urbanized areas
with populations greater than 200,000

are required to form Metropolitan Plan-
ning Organizations (MPOs) that are both
federally recognized and funded. MPOs

are also required to develop specific short-
and long-term transportation plans. Local
governments and transportation entities are
important players in transportation planning
as well 49505 Transportation agencies or
departments, also generally known as
Departments of Transportation (DOTs) at
the municipal and county levels are respon-
sible for the roads and streets under their
jurisdiction. Outside of urbanized areas
where an MPO is not required, the state
DOT takes over this collaborative role to
bring together local governments and
appropriate agencies.>?

Transportation Planning Process

The scope of this report will be primar-

ily limited to the first phases in the life of

a transportation project, which can be
broadly considered as the project planning
and project development stages.> During
the first stage, elected officials at different
levels of government make long-term policy
and planning decisions that set guidelines
and impact decisions made throughout the
other stages of the transportation project.
Once this stage is complete, a transporta-
tion project moves into the long-range plan-
ning and programming stage under which

a Long-Range Transportation Plan (LRTP)
and a shorter-term Transportation Improve-
ment Program (TIP) are developed by a
Metropolitan Planning Organization (MPO)
and a Long-Range Statewide Transportation
Plan (LRSTP) and a Statewide Transporta-
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tion Improvement Program (STIP) are devel-
oped by the state Department of Transpor-
tation (DOT).>*>> The project planning stage
offers opportunities to shape goals and
policies that support integration of green
infrastructure into transportation projects.
After project concepts are approved under
the long-range planning process, a transpor-
tation project moves into the environmen-
tal studies and preliminary design phase.
Federal and state regulations require envi-
ronmental review for individual projects and
technical analysis as well as consideration of
alternative projects helps to drive decision-
making. It is during the project development
stage that laws and regulations regarding
stormwater management and supporting
the use of green infrastructure can impact
the use of these practices in transportation
projects. Following the initial planning and
project development stages, a transpor-
tation project goes through final design,
construction, and then operations and main-
tenance.®® Please refer to Appendix B for
further detail about transportation planning
structure and process.

Capital Improvement Planning
for Transportation Projects
and Stormwater Management

At the local level, capital improvement plan-
ning can play a critical role in transportation
planning for a town, city, or a county. Al-
though a comprehensive analysis of capital
improvement planning is beyond the scope
of this report, this summary provides con-
text to inform specific recommendations
for the incorporation of green infrastructure
as a stormwater management practice for
roads and highways.

A capital improvement plan (CIP) identifies
and prioritizes capital projects, describing
how and when they will be funded over a
three to five year period. CIPs are planning
tools that local governments and depart-
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ments or agencies within local governments
can use to determine what projects to fund
as well as how and when to fund them.”’
The longer planning time horizon enables
local governments, departments, and agen-
cies to act strategically to prioritize projects
based on longer-term strategies, goals, and
values for the community. Capital projects
include streets as well as water facilities,
buildings, sewers, equipment, or the pur-
chase of land and their definition varies
among local governments.>®

The Public Works and Finance departments
of a local government often lead the CIP
process with significant contributions from
the city or county manager. Developing a
capital improvement plan requires bring-
ing together the appropriate stakeholders
including local government department
heads, citizens, and elected officials. Capital
assets should be inventoried and assessed
for relevant upgrades or replacements. A
Capital Needs Study can provide a more
technical document that includes a com-
prehensive inventory of existing facilities
and other assets, schedules for replacement
and repair, and proposed new projects. As
part of the capital planning process, criteria
should be established to prioritize projects
for funding and implementation. A financial
assessment and forecast will determine the
funding available for projects during the
length of the CIP. The budget for the first
year of the CIP is typically known as the
capital budget and, unlike the CIP, is voted
on by elected officials and is legally binding.
The capital budget is used to inform the an-
nual operating budget.>® Stormwater man-
agement is unlikely to be a primary driver
behind broader transportation processes,
but may play a larger role in specific project
design and in capital improvement planning
depending upon the priorities of the local or
state government.
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Green Infrastructure on
Roads and Highways

Importantly, these requirements and plan-
ning processes can drive the use of green
infrastructure as a post-construction BMP
on roads and highways. Across the country,
many communities are increasingly incor-
porating green infrastructure to capture
and infiltrate precipitation onsite, reducing
stormwater runoff, mitigating impacts to
existing infrastructure, and protecting clean
water in local rivers and streams. For ex-
ample, the City of Philadelphia developed
its 25-year Green City, Clean Waters Plan
which incorporates green infrastructure to
reduce polluted runoff and combined sewer
overflows, where stormwater and untreated
sewage are released into local rivers and
streams. As part of the plan, the City will
invest $1.67 billion in green infrastructure
across the city to capture the first inch of
rainwater.®©

Green infrastructure is also emerging as a
best management practice for roads and
highways, although it can differ in appear-
ance and applicability from green infrastruc-
ture for new or redevelopment projects due
to the unique constraints of transportation
projects. For instance, the Washington State
DOT (WSDQT) is required to consider green
infrastructure practices, termed low im-
pact development (LID), first before other
more traditional BMPs. If green infrastruc-
ture isn’t feasible for a particular site, then
the WSDOT can implement an alternative
BMP.S' Highway design is determined by the
Federal Highway Administration’s (FHWA)
guidelines with little flexibility to reduce
impervious surface area. Additionally,
highways are linear and constrained within
the right-of-way (ROW). This can limit the
available space for infiltration and onsite
treatment of stormwater. For instance, a rain
garden that may have adequate space to
allow for infiltration in a parking lot may not
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Green Street

be practicable in the constrained right-of-
way of an urbanized street.?? At the same
time, ownership by one entity for continu-
ous stretches of land area may create op-
portunities for increased implementation

of green infrastructure throughout a water-
shed. Other challenges include the potential
diversity of soil types, climate, and land uses
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through which one highway might run. In
other words, green infrastructure may be
appropriate in one section of a highway, but
not in a different section.®®> The unique con-
straints of roads and highways compared to
other new or redevelopment projects create
both challenges and opportunities to the
implementation of green infrastructure.



RIVERS & ROADS

In the literature, there are different defini-
tions of green infrastructure, or low impact
development (LID) for use on roads and
highways. Researchers from Washington
State University recommend developing a
consistent definition across all agencies and
departments within a state and suggest
that the definition of green infrastructure
for highways to include best management
practices that use “as much of the full site
hydrology as possible within the ROW. That
is, to strive to disperse stormwater and
mimic all of the natural hydrologic process-
es, including infiltration, filtration, storage,
evaporation, interception, and transpiration
as much as possible.”®* For the purposes

of this report, green infrastructure used on
roads and highways includes natural disper-
sion where stormwater runoff is directed
into a naturally vegetated area; bioinfiltra-
tion techniques that utilize vegetation to
capture and filter out pollutants from storm-
water are considered green infrastructure
practices for roads and highways such as
grass buffers, vegetated filter strips, bioinfil-
tration swales, conserving or planting veg-
etation, or media filter drains; and infiltration
practices such as infiltration trenches and
permeable pavements, with limited applica-
tion on highways, that may be incorporated
into transportation projects.®®

While increased integration of green infra-
structure practices in transportation projects
has the potential to better leverage funds
and provide multiple benefits from reduced
flooding to improved air quality, there re-
main a number of challenges. From a plan-
ning perspective, the lack of political will,
coordination among municipal departments
or state agencies, regulatory drivers, data
regarding technical constraints, or defined
process that prioritizes green infrastruc-
ture make it more difficult to implement
transportation projects that integrate green
infrastructure. Additionally, in many munici-
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palities, states, and even at the federal level,
a lack of a clear funding stream can make it
challenging to invest in this approach.

Importantly, there are multiple strategies
that local governments and transporta-

tion agencies can pursue to address these
potential barriers. Transportation agencies
should require the use of the context sensi-
tive solutions (CSS) planning process, which
is an approach to planning that works to
maintain or enhance the existing environ-
ment.®® These agencies can build on a CSS
approach by adopting the Green Highways
Watershed Approach, which requires priori-
tization of practices that provide multiple
benefits particularly in regards to water
resources.®’ In the Long-Range Statewide
Transportation Plan (LRSTP) and the Long-
Range Transportation Plan (LRTP) process-
es, transportation agencies should prioritize
green infrastructure and stormwater man-
agement. Municipalities should also consider
prioritizing green infrastructure in transpor-
tation projects through the capital improve-
ment planning process. Working with the
appropriate permitting authority, transporta-
tion agencies and local governments should
revise stormwater permits to encourage the
use of green infrastructure through objective
numeric performance standards to mimic
pre-development hydrology, specific green
infrastructure requirements, or limits or
ceilings on the amount of effective impervi-
ous area. Relevant technical Best Manage-
ment Practices manuals should be updated
to include detailed technical information
about the applicability and implementation
of green infrastructure practices. Municipali-
ties should also consider adopting a green
streets policy to demonstrate an inter-de-
partmental commitment to green infrastruc-
ture in transportation projects. These strat-
egies are discussed in Chapter 2 and 3 in
more detail with specific recommendations
for both Atlanta and Toledo in Chapter 4.
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CHAPTER 2

Planning and Project Development
Recommendations for Regional, State,
and Local Transportation Agencies

Planning

Planning refers to the initial stages of a
transportation project where decision mak-
ers set long-term policy and planning goals,
develop a vision for a transportation system
or municipality, create transportation plans,
and establish prioritization processes. It’s
important to address stormwater manage-
ment during this phase and the following
recommendations outline different strate-
gies that transportation agencies and local
governments can pursue to better integrate
green infrastructure and transportation
projects.

1) Require Use of Context Sensitive
Solutions (CSS) Planning Process

State and regional transportation agencies
should consider requiring Context Sensitive
Solutions (CSS) as a planning framework for
roads and highways. Transportation agen-
cies first started incorporating this planning
approach in 1998 which works to design
and plan transportation projects that main-
tain or enhance the existing environment.
Environmental stewardship practices in line
with CSS can mitigate costs associated with
energy consumption, material storage, en-
vironmental mitigation, and waste genera-
tion.6® Most importantly, the CSS approach
ensures that goals and values beyond
transportation, such as sustainability, are
considered.®?

Today, CSS is defined by Federal Highway
Administration (FHWA) and American As-

22

sociation of State Highway and Transporta-
tion Officials (AASHTO) as “a collaborative,
interdisciplinary approach that involves all
stakeholders in providing a transportation
facility that fits its setting. It is an approach
that leads to preserving and enhancing
scenic, aesthetic, historic, community, and
environmental resources, while improving or
maintaining safety, mobility, and infrastruc-
ture conditions.” Both FHWA and AASHTO
encourage its use in project planning and
design. As part of its recommendations, the
FHWA suggest that planners work collab-
oratively to understand the landscape, com-
munity, and resources before the engineer-
ing design stage begins.”® One of the core
principles of CSS is to use flexibility and
creativity to preserve and enhance com-
munity and natural environments.”" This is
in line with green infrastructure goals to use
natural or engineered systems that mimic
natural systems to capture and filter rainwa-
ter, reducing stormwater runoff to protect
water quality. Best practices with the CSS
planning approach include developing an
upfront planning process that allows stake-
holders including the public and environ-
mental agencies to identify issues as well as
identifying and considering existing plans
relating to land use, water and sewer, and
watershed management.”?

In Washington, the WSDOT requires Con-
text Sensitive Design on all of its projects.
In 2003, the Secretary of Transportation
signed an Executive Order to define CSS
and require its use in transportation plan-
ning. Delaware’s Department of Transpor-
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tation (DELDOT) established a Context
Sensitive Design Policy in 2001 and recent
guidelines for applying CSD to Delaware
Byways from 2011 include the use of rain
planters and bioswales as recommended
BMPs.”3 In 2005, Washington, DC’s Dis-
trict Department of Transportation (DDOT)
established a Context Sensitive Solutions

Context Sensitive
Solutions Policy Helps
Drive Green Infrastructure
in Bainbridge Island, WA

The Federal Highway Administration
(FHWA) highlighted the Winslow Way
project in the City of Bainbridge Island,
Washington during its second National
Context Sensitive Solutions (CSS)
Dialogue in 2012. The City needed

to replace water, sanitary sewer, and
storm sewer infrastructure along Win-
slow Way which would require removal
of as much as 70 % of the right-of-way.
As a result, the City decided to update
the existing streetscape which went
through the commercial and commu-
nity center of the city but had narrow
sidewalks and no stormwater manage-
ment or bike facilities. The City rebuilt
the road with rain gardens, stormwater
planters, porous pavements, bike facili-
ties, and wider sidewalks to address
the needs of bicyclists and pedestri-
ans! This example illustrates how CSS
policies can drive the use of green
infrastructure for roads and highway
projects.

" Winslow Way Street Planning and Design, U.S.
Department of Transportation Federal Highway
Administration, 2005, Available online < http:/
contextsensitivesolutions.org/content/case stud-
ies/winslow_way_street_planning_and/ >, Ac-
cessed 3 September 2014.
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policy that requires the use of CSS on all
transportation projects. Many other state
transportation departments have imple-
mented similar policies for CSS, however
they are not universal.”* According to the
FHWA’s website, 17 state DOTs have ad-
opted a CSS policy, some of which have
additionally adopted specific CSS legislation
or an Executive Order.”> A 2007 study from
the Center for Transportation and Environ-
ment at North Carolina State University
conducted a survey of metropolitan plan-
ning organizations (MPOs) to evaluate best
practices in adopting CSS in transportation
planning. Of the 45 MPOs that responded to
the survey reported, 47 % incorporate CSS
into local transportation plans yet only 13 %
have adopted a CSS policy.”® While a CSS
policy is an important step in prioritizing
approaches that enhance and conserve the
environment, it is only a first step in devel-
oping a planning process that encourages
or prioritizes green infrastructure for roads
and highways.

2) Implement Green Highways
Watershed Approach

If a transportation department has a CSS
policy in place, it could be strengthened to
require a greater focus on impacts to water
resources and even prioritization of prac-
tices that provide multiple benefits to com-
munities in line with the goals of CSS, such
as green infrastructure. The Green Highways
Partnership was established in 2005 by the
Environmental Protection Agency (EPA)
and the Federal Highway Administration
(FHWA) and brings together public and
private entities to integrate transportation
function with ecological sustainability.””

As part of its efforts, the Green Highways
Partnership created a Green Highways Wa-
tershed Approach that establishes principles
that transportation departments could use
to build on a CSS policy to better address
stormwater management and prioritize
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green infrastructure. This approach outlines
six principles: 1) regulatory compliance is a
minimum requirement for acceptance; 2)
requires a stormwater management plan
that considers watershed-wide needs that is
based on collaborative watershed improve-
ment goals and plans, and developed in
collaboration with local governments and
resource agencies; 3) focuses on achieving
good environmental results for the water-
shed in a cost-effective manner, not just
meeting regulatory requirements by using
traditional, end-of-pipe approaches; 4) inte-
grates stormwater plans into project devel-
opment and project features; 5) uses collab-
orative partnerships to leverage and deliver
a combination of watershed improvements
to cohesively and consciously produce
tangible results; and 6) a coordinated miti-
gation/enhancement strategy is important
- coordination with other projects in the
watershed is necessary.”® To summarize, the
Green Highways Watershed Approach re-
quires collaboration among different stake-
holders outside of traditional transportation
entities. This can mean working with private
organizations, resource agencies, and local
governments in the project planning and
design phase. As part of this collaboration,
this approach requires looking at impacts to
the entire watershed to reflect existing wa-
ter quality plans, Total Maximum Daily Loads
(TMDLs), or 303(d) listings. Cost-effective
and sustainable BMPs should be incorpo-
rated and coordination with other projects
and planning processes are critical.

3) Prioritize Green Infrastructure within
Long-Range Statewide Transportation
Plans (LRSTP) and Long-Range
Transportation Plans (LRTP)

The Long-Range Statewide Transportation
Plan (LRSTP) is developed by state DOTs

to identify long-term priorities and strategic
goals over an approximately 20-year
period.”® Similarly, Metropolitan Planning Or-
ganizations (MPOs) are required to develop
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a Long-Range Transportation Plan (LRTP).
Under the most recent surface transporta-
tion bill reauthorization, MAP-21, both states
and MPOs must develop long range plans
that consider projects and practices that
support economic vitality, increase safety
and security, increase accessibility and
mobility, protect and enhance the envi-
ronment, improve quality of life, enhance
integration and connectivity of the trans-
portation system, promote efficient system
management, and emphasize preservation
of the existing system. Importantly, MAP-21
includes the requirement that these plans
must consider projects and strategies that
“protect and enhance the environment” and
that “improve the quality of life.”.8% Within
this framework, state DOTs and MPOs could
develop strategies and goals that go a step
further by prioritizing water quality and
watershed planning. For example, the LRTP
sets that broader agenda for the MPO and
its goals and projects must be considered

in the development of the Transportation
Improvement Plan (TIP) that identifies more
immediate projects. By establishing a frame-
work that prioritizes green infrastructure
practices, the MPO would allow for more
transportation projects that incorporate
green infrastructure to be implemented.

4) Prioritize Green Infrastructure in
Transportation Projects through Capital
Improvement Planning Processes

At the local level, there are also opportuni-
ties to better integrate green infrastructure
into transportation projects to manage
polluted runoff. Specifically, the capital
improvement planning process offers an im-
portation pathway to prioritize green infra-
structure for roads and highways. Funding
sources for transportation construction, up-
grades, and repairs are typically much larger
than those for stormwater management,
which may not even have a dedicated fund-
ing source. Municipalities across the country
are already starting to leverage transporta-
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tion funding sources by incorporating green
infrastructure into these projects.®' For
example, the city of Olympia, Washington

Identifying Green Street
Opportunities Citywide in
Milwaukee, Wisconsin

Funded by a grant from the Wisconsin
Coastal Management Program and the
National Oceanic and Atmospheric
Administration under the Coastal Zone
Management Act, CH2MHill prepared
an analysis of opportunities to imple-
ment green infrastructure in street
and alley repaving and reconstruction
projects for the City of Milwaukee,

WI. This type of analysis illustrates the
importance of identifying stormwater
management needs and planned capi-
tal improvement projects early in the
planning process to find opportunities
to integrate green infrastructure into
transportation projects. The document
develops a process to identify and
select potential green street strategies,
describing different green infrastruc-
ture practices, such as bioretention,
and outlining maintenance needs and
best practices, factors to consider in
determining appropriate placement,
and opportunities where that practice
may be an appropriate fit. Additionally,
the document provides recommenda-
tions to adapt the existing planning
process to include opportunities to
identify places to implement green
infrastructure. This document could
provide a useful model that could be
adapted for specific local conditions.

' Green Streets Stormwater Management Plan,
City of Milwaukee, March 2013, Available online <
http://city.milwaukee.gov/ImageLibrary/Groups
cityGreenTeam/documents/2013/Green_Streets
Stormwater Manag.pdf >, Accessed 3 Septem-
ber 2014.
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first began using permeable pavement in
1999. These early demonstration projects
enabled the city to study the costs and
benefits as well as longer-term maintenance
data. As a result, in 2005 the City developed
a memorandum that described its rationale
for using pervious concrete for sidewalks
funded and maintained by the City based
on the resulting cost-savings and water
quality benefits.®?

While the opportunities and challenges wiill
vary for each municipality, in many places
opportunities to save money and leverage
benefits may be lost by a lack of coordi-
nation or integrated planning processes.
Asset management practices for different
departments should be standardized or
developed so that they are easily integrated
into a city-wide analysis for capital projects.
At the broadest scale, local governments
should establish a capital planning process
that requires consideration of sustainable,
green infrastructure elements. For example,
the City of Seattle developed a Sustainable
Infrastructure Initiative to better evaluate
capital projects within the frame of their
environmental and social impacts. This
includes requiring consideration of alterna-
tive green approaches, such as green
infrastructure 8

Refining this further, the local government
should implement criteria to prioritize
transportation projects that incorporate
green infrastructure or to set aside a small
%age of capital dollars to be used for green
designs. At the department level, the capital
improvement plan for the relevant trans-
portation department should include, at the
minimum, requirements for coordination
among the relevant water quality, permit-
ting, and environmental departments in

the planning process. The transportation
department should develop and implement
criteria to prioritize transportation projects
in the capital improvement planning process
that integrate green infrastructure elements.
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For example, the City of Bremerton, Wash-
ington updated its NPDES permit in 2009
to encourage the use of green infrastructure
and, as a result, also updated its Stormwa-
ter Management Plan to be in line with the
new permit’s requirements. This plan was
integrated into the City’s Comprehensive
Plan which was approved by the city council
and the capital improvement plan included
a specific line item for green infrastructure
projects. Additionally, Bremerton included a
line item in its transportation improvement
program specifically for green streets.84

The capital planning process at both the
department and municipal scales represents
an opportunity to better leverage transpor-
tation dollars to fund green infrastructure
elements that help to cost-effectively meet
permit requirements and protect water
quality. Specific recommendations for To-
ledo, OH and Atlanta, GA below can serve
as models for how these recommendations
could be adapted to meet specific local
conditions.

Project Development

Project development refers to the phase of
a transportation project related to environ-
mental review and preliminary design. This
stage in the life of a project builds on the
planning and visioning stage to ensure that
a project will be in compliance with relevant
local, state, and federal laws. If stormwater
management is not considered in the plan-
ning phase, it will be most likely addressed
during project development to ensure com-
pliance with the Clean Water Act and other
applicable laws and requirements.

1) Revise Stormwater Permits

State DOTs are considered point source
dischargers under the Clean Water Act. As
a result, state DOTs are required to hold a
municipal separate storm sewer (MS4) per-
mit under the National Pollutant Discharge
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Elimination System (NPDES) program. At
the municipal level, stormwater runoff from
roads and streets that are owned by the lo-
cal government fall under the municipality’s
MS4 permit. For instance, stormwater runoff
from a highway under the Ohio Depart-
ment of Transportation’s (ODOT) jurisdic-
tion would be managed under ODOT’s MS4
permit while runoff from municipal streets
in Toledo must be managed under Toledo’s
MS4 permit.

In most cases, the EPA has delegated
authority to the state to administer the
permitting program. Many state DOTs were
required to be covered under a NPDES
permit when the Phase | program went into
effect for large and medium-sized urban
areas in 1990. Typically, Phase | MS4s are
covered under individual permits, mean-
ing that the permit conditions are specific
to that particular discharge.®> Many Phase

| permit holders have gone through sev-
eral permit cycles and in some progressive
jurisdictions, Phase 1 permits are beginning
to incorporate standards that require on-site
management of stormwater runoff.86 Other
transportation agencies were brought into
the permitting program under the Phase I
permits which went into effect in 1999 for
small urbanized areas.®’ Phase Il permits are
commonly administered as general permits
rather than individual permits. In this case,
the permitting authority writes a general
permit after determining limits and stan-
dards that would be applicable to similar
point source discharges in the same region.
Permittees apply for coverage by submit-
ting a Notice of Intent (NOI) to comply with
the terms and requirements of the general
permit.®® State DOTs can be either Phase |
or Phase Il permittees and may hold a per-
mit separately or together with the relevant
municipality. An Information Collection Re-
quest (ICR) from EPA found that most state
DOTs hold general Phase Il permits and
approximately 57 % of state DOTs have only
one MS4 permit.8?
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In 2009, the National Research Council
(NRC) released a report examining the state
of the nation’s stormwater program which
found that “EPA’s current approach to regu-
lating stormwater is unlikely to produce an
accurate or complete picture of the extent
of the problem, nor is it likely to adequately
control stormwater’s contribution to water-
body impairment.”®° In other words, the cur-
rent approach to stormwater management
is unlikely to be effective at comprehensive-
ly addressing the problem. Most relevant to
stormwater runoff from roads and highways,
the report identified two significant areas of
concern. First, MS4 permits are difficult to
enforce because they lack clear, objective,
numeric performance standards. Under the
Clean Water Act, pollutants discharged by

Performance Standards

For example, the state of Idaho is a non-
delegated state which means that the
EPA is the permitting authority. In 2007,
the Energy Independence and Security
Act (EISA) included a provision under
Section 438 which required federal facili-
ties to manage stormwater onsite for the
95th %ile storm. In other words, captur-
ing and infiltrating rain where it falls to
mimic a more natural system. As the
permitting authority, the EPA included el-
ements of this requirement in the City of
Boise’s most recent Phase | MS4 permit
which also includes the Idaho Transpor-
tation Department District #3 as a co-
permittee. Under the permit, permittees
must establish standards or ordinances
that will require new development and re-
development projects to manage the first
0.6 inches of rainfall onsite, effectively the
95th %ile storm for the region. Relevant
design criteria and technical manuals
must be updated to reflect implemen-
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MS4s must be reduced to the “maximum
extent practicable” (MEP), yet few permit-
ting authorities have developed a numeric
limit for this standard. Additionally, storm-
water permits typically require practices
that convey or detain stormwater but that
do little to reduce runoff. Although the EPA
has developed guidance for greater imple-
mentation of green infrastructure in MS4
permits to encourage its use, only a limited
number of states have changed to support
the use of green infrastructure through MS4
permits.®! Establishing objective numeric
performance standards and shifting towards
green infrastructure practices that provide
both water quantity and water quality ben-
efits will be critical to improve management
of stormwater runoff.

tation and design criteria for each ac-
ceptable practice. By September 2015,
permittees must develop and implement
a green infrastructure incentive strategy
with at least three pilot projects. Most rel-
evant for roads and highways, the permit
also requires permittees to evaluate the
feasibility of integrating green infrastruc-
ture practices such as bioretention and
rain gardens when public streets, roads,
and parking lots are being repaired. This
example demonstrates both an objective
numeric performance standard and spe-
cific green infrastructure requirements.
American Rivers’ recent Permitting
Green Infrastructure: A Guide to Improv-
ing Municipal Stormwater Permits and
Protecting Water Quality report provides
more detail and additional case studies
to demonstrate how MS4 permits can be
improved to encourage the use of green
infrastructure.
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To encourage the use of green infrastructure
on roads and highways, stormwater permits
for state DOTs and municipalities should be
revised to include at least one of the follow-
ing: objective numeric performance stan-
dards to mimic pre-development hydrology,
specific green infrastructure requirements,
or limits or ceilings on the amount of effec-
tive impervious area. An objective numeric
performance standard would mean includ-
ing a specific numerical limit in the permit
itself regarding the volume of precipita-
tion that must be managed onsite. In other
words, a permit could require a permittee to
reduce runoff by managing the first one-
inch of rainfall onsite rather than reducing
runoff to the maximum extent practicable.
Specific green infrastructure requirements
might include requirements for permit-

tees to prioritize green infrastructure when
evaluating stormwater management prac-
tices for roads and highways. A ceiling on
effective impervious area could also drive
the use of green infrastructure by limiting
the overall amount of impervious surface.
The Phase | permit for Ventura County,
California requires new and redevelopment
projects to manage runoff by reducing the
effective impervious area of the project to
five % or less.>?

2) Adopt or Revise Design Manuals and
Design Standards

Currently, many stormwater permits are
written with narrative requirements to com-
ply with the state’s or transportation agen-
cy’s stormwater technical manual. This can
introduce additional uncertainty if require-
ments are not clearly stated in the permit it-
self. Technical and design manuals are most
effective when they act as a tool to support
the requirements and specific standards
included in the permit. To better integrate
green infrastructure on roads and highways,
these technical manuals should be revised
to support permit revisions that encourage
green infrastructure. However, if permit revi-
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sions are not feasible, the relevant technical
manuals should still be updated to include
appropriate green infrastructure practices
as potential best management practices
(BMPs). Revising these technical manuals is
one strategy to address some of the bar-
riers to green infrastructure on roads and
highways that are cited, including a lack of
technical information, minimal program
support, or conservative design criteria.®®

One example of a technical manual that
includes green infrastructure is the Wash-
ington State Department of Transportation’s
(WSDOT) Highway Runoff Manual (HRM).
The Washington State Department of Ecol-
ogy finalized the WSDOT’s NPDES permit

in March 2014 and the HRM was updated to
ensure consistency with the updated permit.
The WSDOT NPDEs permit covers the entire
state including Phase | and Phase |l areas
and for stormwater discharges to a wa-
terbody with a Total Maximum Daily Load
(TMDL) with specific limitations for WSDOT.
Importantly, the updated permit includes
new requirements to prioritize Low Impact
Development (LID), or green infrastruc-
ture.®* The HRM provides technical criteria
for best management practices (BMPs) and
a selection process for those BMPs which
requires the use of LID “in all facilities where
feasible.” Following the detailed selection
process which prioritizes natural, non-struc-
tural, and LID or green infrastructure prac-
tices, the HRM provides design criteria for
the approved BMPs. This includes appropri-
ate application and limitations for vegetated
filter strips, bioinfiltration swales, natural
dispersion, media filter drains, bioretention
areas, infiltration trenches, and permeable
pavement.®®

At the municipal level, New York City’s
Department of Transportation (DOT) devel-
oped design standards for green streets in
its Street Design Manual released in 2009.
The manual lists appropriate applications for
the use of green streets, clarifies that green
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streets are maintained by the New York
City Department of Parks and Recreation
(DPR) or by a neighborhood or volunteer
group subject to a maintenance agreement,
and details specific design standards.®® In
2013, the manual was updated to add a new
chapter on Landscapes which provides ad-
ditional guidance for plantings in the public
right-of-way (ROW), including green infra-
structure. This manual provides design prin-
ciples for green infrastructure on municipal
streets within the public ROW that can be
applied across the City as appropriate. For
example, under the Street Design Manual,
the City will focus on building Department
of Environmental Protection (DEP) ROW
Bioswales within priority areas for combined
sewer overflow (CSO) control. The manual
clearly states that, in those areas, New York
City DEP will install the ROW bioswales

and the DPR will conduct maintenance ac-
cording to a third party agreement. Before
installation, subsurface conditions should be
considered; plants should be selected that
can tolerate salt, sediments, and variable
levels of water; parking regulations and curb
access should all be considered along with
other factors.”” Design of ROW Bioswales
should follow DEP bioswales siting criteria
and follow DEP Standards for Green Infra-
structure.®®

In Washington, DC, the District Department
of Transportation (DDOT) released its Green
Infrastructure Standards to supplement the
existing standard specifications for roads
and highways and the District’s design and
engineering manual. The Green Infrastruc-
ture Standards will be required for use in
any construction activities or material con-
trol within the public ROW. To the maximum
extent practicable (MEP), projects within the
ROW are required to implement stormwater
retention practices in compliance with the
requirement to retain the 80th %ile rainfall
event onsite across most of the District.? In
other words, capturing and treating rainwa-
ter onsite. This guidance manual provides
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design standards and technical specifica-
tions for permeable pavement, bioretention,
and bioswales. Other green infrastructure
practices can be used with approval from
DDOT and the District Department of the
Environment (DDOE).'°° In municipalities
or states where such technical guidance
doesn’t exist for green infrastructure on
roads and highways, these examples and
others can be used as models to develop
locally relevant design standards, planning
considerations, and specification.

3) Green Streets Policies

In addition to permit revisions, local gov-
ernments should develop and implement

a green streets policy and program. A
green street is defined by the Low Impact
Development Center as “urban transporta-
tion right-of-ways integrated with green
techniques.”™' For the purposes of this
report, green streets are defined as streets
including the right-of-way that incorporate
practices that use vegetation, soils, natural
systems, or engineered systems that mimic
natural processes to infiltrate, evapotran-
spire, or recycle stormwater runoff. Green
streets can incorporate different green
infrastructure practices such as permeable
pavement, bioretention areas, and street
trees to capture and treat stormwater. These
practices, when integrated and coordinated
with ongoing planning processes, can com-
plement planned street upgrades, aesthetic
improvements, and urban forestry efforts.
Green streets can provide improved bicycle
and pedestrian access, increase safety by
improving traffic calming, and can act as
urban greenways.'%?

Across the country, some local governments
have established green street policies and
programs to encourage the integration of
forward-thinking green infrastructure storm-
water management in road and street proj-
ects. These can vary in scope and scale, but
typically set criteria or requirements that
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Porous Paving

Green Street

encourage the use of green infrastructure
in city street projects. Challenges involving
green street policy implementation include
establishing ownership, responsibility for
maintenance, and funding.

As a well-established policy with a dedi-
cated funding stream, the Portland case
offers an important model for other green
street policies. Portland, Oregon established
its Green Streets Policy in 2007. The policy
requires that all city-funded new develop-
ment, redevelopment, or upgrade projects
incorporate green street facilities. If a green
street is not incorporated, an off-site project
or fee is required. Additionally, the policy
requires maintenance of the green streets in
compliance with the Green Streets Mainte-
nance Policy. To address the issue of own-
ership, regardless of who built the green
street facility, it becomes an asset of the
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Portland Bureau of Environmental Services
two years after establishment.'®3 If the City
funds a new development, redevelopment,
or upgrade project that does not trigger the
City’s stormwater requirements but occurs
in the right-of-way or requires a street open-
ing permit must pay 1% of the construction
costs into the “% for Green” Street fund.'%*
The % for Green fund provides funding

for green street projects in the City located
in the public right-of-way or on private
property.'©®

Importantly, Portland’s Green Streets Policy
is one element of an ongoing city-wide
effort to integrate green infrastructure.'®
Portland’s stormwater program began in
the 1990s in response to its MS4 permit
requirements. Since that time, Portland has
developed programs and policies that sup-
port onsite management of stormwater and



RIVERS & ROADS

green infrastructure. The original permit
required municipal staff to research and
evaluate alternative methods to manage
stormwater. For example, in 1993, Portland
implemented its Downspout Disconnection
program which created financial incentives
for homeowners to disconnect their down-
spouts from the sewer system, allowing

for more natural infiltration of stormwater
runoff. In 2001, the City established a Sus-
tainable Infrastructure Committee to evalu-
ate city-wide opportunities to better incor-
porate sustainable infrastructure. Five years
later, the City revised their stormwater fee
to provide incentives to property owners for
managing stormwater runoff onsite. Starting
with small demonstration projects allowed
the City to modify designs on a small scale
to improve performance and to create a
record of monitoring data to demonstrate
effectiveness.’®” Engaging community mem-
bers and working with private property
owners, even though green streets can be
built completely in the City-owned right-of-
way, also supports Portland’s success. While
not all of Portland’s Green Streets policy will
be applicable in other municipalities, differ-
ent elements can serve as models that could
be adapted for specific local conditions.

In the Great Lakes region, the City of Chica-
go’s Department of Transportation (CDOT)
released its Sustainable Urban Infrastructure
Guidelines in 2013 to integrate the City’s
approach to the more than 4,000 miles of
publicly owned streets and 2,100 miles of
public alleys and other urban infrastruc-
ture. These guidelines are based on four
core principles that the public right-of-way
serves as public space, streets should be
designed to optimize pedestrian mobility,
urban infrastructure design should support
public health and a healthy environment,
and climate resilience should be a critical
element of urban infrastructure design. The
guidelines establish specific requirements
and outline different strategies to meet
them. For example, reducing basement and
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street flooding, reducing combined sewer
overflows (CSOs), and reducing non-point
source pollutions are listed as objectives and
to meet those goals, the guidelines require
that “green infrastructure shall be used to
control stormwater from all the public right-
of-way” and that green infrastructure should
be installed to the maximum extent practi-
cable to provide rate control.'°® The guide-
lines provide examples of different strate-
gies for commercial and residential streets
with variously sized rights-of-way.

This effort builds upon a strong foundation
of incorporating sustainability and green
approaches into streets and alleys. In 2006,
CDOT adopted a Complete Streets Policy
and initiated its Green Alleys Program to
address flooding in garages and basements
along the City’s publicly owned alleys using
permeable pavement. Many of the public al-
leys in the City were originally unpaved and
therefore built without a connection to the
sewer system. As the alleys were paved over,
the resulting stormwater caused flooding in
basements and garages. Around the same
time, CDOT released its Green Alley Hand-
book designed for local residents which
explained the benefits of green alleys, how
they function, and what property owners
can do on their private property to reduce
flooding and ensure that the green alleys
continue to function properly.'°® One of the
major drivers for the Green Alleys Program
was strong local leadership from the current
mayor."® Although the City does not cur-
rently have a stormwater utility fee, funding
for the green alleys comes from the Capital
Improvements Funds, neighborhood capital
improvement bonds, as well as the vehicle
tax and motor fuel tax funds.™

Green streets and alleys aren’t just found in
places with frequent rainfall. The city of Tuc-
son, Arizona established its Green Streets
Policy in 2013."? The policy requires the Tuc-
son Department of Transportation (TDOT)
to design new and upgraded streets that
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convey stormwater into green infrastructure
features, capturing at least the first half-inch
of rainfall onsite. Additionally, the policy
requires TDOT to include native vegetation
so that the streets are covered by a 25 %
tree canopy.™ Currently, there is no spe-
cific funding mechanism in place but there
are efforts to develop a stormwater utility
for the City that could fund implementa-
tion." In Tucson’s case, the primary driver
for adopting a Green Streets Policy was not
stormwater management. Instead, mitigat-
ing the urban heat island effect and improv-
ing the urban forest and water conserva-
tion were the major focus. Increased water
consciousness among community members
about the City’s drinking water sources,
largely groundwater, also played a role in
encouraging the Green Streets Policy."™

In the Northeast, New York City established
its Greenstreets Program in 1996 to increase
street tree planting, beautify the landscape,
calm traffic, and increase pedestrian safety.
The program was a partnership between
New York City Parks Department and the
New York City Department of Transpor-
tation (DOT). In 2010, the New York City
Department of Environmental Protection
(DEP) joined the partnership, the program
was re-named the Green Infrastructure Unit,
and the focus shifted to green streets that
capture stormwater runoff onsite."® This
shift was part of the City’s Green Infrastruc-
ture Plan released the same year to reduce
combined sewer overflows and improve
water quality.” The City focuses primar-

ily on “right-of-way (ROW) bioswales” and
“stormwater greenstreets” that use planted
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areas in the municipal street right-of-way to
capture, infiltrate, and evapotranspire storm-
water.® In 2013, the City developed specific
design standards for ROW bioswales to be
used by City agencies when developing
project and contract plans. This standard-
ized design will reduce time and costs for
associated design and approval processes."®
That same year, the DEP also began its
BioSwale Care Program in partnership with
Million Trees NYC (MTNYC). The purpose of
the program is to engage property owners
and neighborhood groups, offering hands-
on training about how to maintain green
streets. Participants can then volunteer to
“adopt” a green street, taking on responsi-
bility for their maintenance.”?® Importantly,
responsibility for maintenance is also for-
malized in a Memorandum of Understanding
(MOU) between the Department of Trans-
portation, the DEP, and the Parks Depart-
ment. A 1983 memorandum first established
the breakdown of responsibility for activi-
ties in the right-of-way, which was used as

a basis when applied to green streets. The
ROW property is owned by the DOT, the
DEP is responsible for the green infrastruc-
ture practices, and the Parks department is
responsible for the maintenance.™

These are just few examples that demon-
strate green streets policies that have been
implemented across the country in a variety
of climates, from the arid Southwest to the
rainy Northwest. These cases illustrate the
different drivers that may come into play
and how these policies can be adapted for
local conditions.
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CHAPTER 3

Funding

Paying for Stormwater
Management

Stormwater management is consistently
underfunded across the country. As of
2008, the U.S. EPA estimated that invest-
ment needs for combined sewer overflows
total $63.6 billion and investment needs

for stormwater management alone total an
additional $42.3 billion.”?? At the municipal
level, local governments typically use a com-
bination of local, state, and federal dollars to
pay for stormwater management of pub-
licly owned projects to remain compliant
with permit requirements, local ordinances,
and state or federal law. The following are
some of the most common strategies that
municipalities use to pay for stormwater
management and many municipalities utilize
a combination.

General Funds

Many local governments pay for stormwater
management out of general funds, which
are often paid for through property taxes on
residents. This poses a challenge, however,
because stormwater management often
falls to the bottom of the priority list when
competing for limited dollars with other
priorities such as schools or police depart-
ments.'?® Additionally, using general funds

is not an equitable distribution of the cost
burden. For instance, tax-exempt proper-
ties might have large parking lots or rooftop
areas which contribute to stormwater runoff
but may not pay into general funds used for
stormwater management. Without dedicat-
ed funding specifically for stormwater, many
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municipalities divide the responsibilities for
its management among multiple depart-
ments. A 2007 survey by the Charles River
Watershed Association found that 75 % of
local stormwater management programs
surveyed in Massachusetts did not have
staff members that were solely responsible
for stormwater management.?* Despite
these challenges, general funds remain the
most common way to pay for stormwater
management.

Bonding

Bonding allows the municipality or county
to borrow money to pay for capital im-
provement projects or operations needs
that might exceed the current financial
capacity of the local government.'?® Unlike
general funds assessed through property
taxes, bonding is not a source of revenue
but rather a loan. As a result, the interest
accumulated over the course of the loan
can increase the overall capital costs of a
project. For general obligation bonds, the
debt can be secured through the general
revenues of the municipality. For revenue
bonds, the debt is secured through a spe-
cific revenue stream, such as a stormwater
utility fee. In some places, a city or county
may use a combination of both where the
general revenues are used as a back up to
cover the revenue stream.'?®

Stormwater Utility

Some local governments may establish a
stormwater utility, which is similar to a des-
ignated water or sewer fee. A stormwater
utility is a user or service fee that is charged
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for a specific service that will benefit the
user, designed to cover the actual costs of
service, and based on contribution to the
problem. In other words, a stormwater fee
should be designed to cover the costs to
the local government of managing runoff

to reduce pollution or flooding and the rate
structure should be based on how much a
site contributes to that problem.'?” Storm-
water utilities first emerged in the 1970s and
a 2012 survey found that there were approx-
imately 1,000 stormwater utilities across the
country.?®

Loans and Grants

State and federal grant or loan programs
also provide an important source of fund-
ing for stormwater management. In general,
grants may be used to fund the full cost of
a project or to provide cost-share, or match.
For example, Section 319 of the Clean
Water Act established a grant program to
fund non-point source pollution programs.
These 319 funds are allocated to each state
using a formula and can be used to imple-
ment programs and projects that reduce
non-point source pollution, or stormwa-
ter?® Grants may be more restrictive and
can be constrained by limited budgets and
appropriations processes. Loan programs
are similar to bonding in that they are not a
new source of revenue; however, they may
offer lower interest rates or more favorable
terms. For example, the federal Clean Water
State Revolving Funds provide low-interest
loans to fund stormwater and wastewater
infrastructure. Each state is allocated a spe-
cific funding level and maintains a program
which distributes the funding within that
state. Loan repayments are cycled back into
the program which helps to maintain the
fund.’°

These strategies illustrate some of the more
common approaches that local govern-
ments use to pay for stormwater manage-
ment. Many use a combination of these

34

approaches and others. As many municipali-
ties struggle to pay for stormwater manage-
ment, integrating green infrastructure ele-
ments into transportation projects can help
to maximize the value of every dollar spent.
Transportation agencies may also benefit
from incorporating green infrastructure ele-
ments into projects by improving access to
a broader range of funding opportunities.

Paying for Stormwater
Management from
Transportation Projects

A comprehensive discussion of transporta-
tion funding is beyond the scope of this
report. While funding for transportation
projects comes from a mix of federal and
state funding, local assessment districts,
tolls, impact fees, and general fund con-
tributions such as sales tax, much of the
funding for these projects comes from
federal sources.® At the federal level, sur-
face transportation legislation authorizes
programs and funding to states to assist
with the construction, reconstruction, and
improvement of eligible federal-aid high-
ways and bridges. In July 2012, the most
recent surface transportation legislation,
known as the Moving Ahead for Progress in
the 21st Century (MAP-21) Act, was reau-
thorized. MAP-21 authorizes funding for
transportation programs, such as the Na-
tional Highway Performance Program, the
Transportation Alternatives Program, and
the Surface Transportation Program, which
are funded by the Highway Trust Fund
largely paid for through federal motor fuel
taxes. Once funding is allocated to these
core programs, it is distributed through a
formula to the states. MAP-21 also continues
requirements for transportation planning by
states and Metropolitan Planning Organiza-
tions (MPOs) through the long-range and
short-term planning processes. Addition-
ally, MAP-21 authorizes funding for research,
training, and education through programs.’®2
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At the state level, states can use the reve-
nues from taxes and fees, tolls, general fund
appropriations, and bond proceeds to invest
in transportation projects.”®3 General fund
appropriations at the local level, from prop-
erty taxes or other local taxes, represent the
most common source of funding for trans-
portation from local governments.”**

When it comes to stormwater management,
state DOTs don’t typically separate costs

of stormwater management from the costs
of planning, designing, constructing, and
maintaining a transportation project. A re-
port prepared by the National Cooperative
Highway Research Program requested by
the American Association of State Highway
and Transportation Officials (AASHTO)

on strategies to address NPDES Phase |l
requirements found that many state Depart-
ments of Transportation (DOTs) couldn’t
provide specific budget figures for their
MS4 programs to meet stormwater require-
ments. More specifically, the cost of design-
ing stormwater management to comply
with MS4 permits is typically included in the
overall design cost of the project. Mainte-
nance costs are not typically broken out
specifically for stormwater management.
Partnerships with other state agencies

that are also responsible for public educa-
tion and outreach often results in shared
resources, which made it difficult for DOTs
to estimate overall cost of education and
outreach on stormwater management as
well.13>

This summary illustrates one of the primary
challenges to increased implementation of
green infrastructure in road and highway
projects. At the municipal level, stormwater
management without a dedicated rev-
enue stream is often forced to compete for
limited general funds with other priorities.
This poses a challenge at the local level to
fund green infrastructure projects, but at the
same time creates an opportunity to better
leverage limited dollars by integrating green
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infrastructure into planned construction and
reconstruction. At the state DOT level, this
is further borne out by the lack of specific
tracking regarding costs of stormwater
management. The following recommenda-
tions illustrate different strategies that local
governments and transportation agencies
could pursue to fund green infrastructure
on roads and highways, depending on local
conditions and needs.

Recommendations

1) Implement a Stormwater Utility Fee

When stormwater management is funded
through general funds, stormwater pri-
orities are forced to compete for limited
dollars against a number of other critical
municipal services from police departments
to schools. Establishing a dedicated and
equitable source of funding for stormwater
management creates additional resources
to protect clean water and implement green
infrastructure practices that provide multiple
benefits to communities. Additionally, in the
capital improvement planning process, the
municipality could use funds from its storm-
water utility to fund the addition of green
infrastructure elements into an already
planned capital transportation project rather
than funding stand-alone green infrastruc-
ture projects that might incur higher costs.
Stormwater utilities also have the added
benefit of creating a dedicated stream of
funding that can be used to pay for mainte-
nance.

A stormwater utility is similar to a desig-
nated water or sewer fee. It establishes a
user or service fee based on impact to cover
the costs to the municipality of manag-

ing stormwater runoff. Stormwater utilities
began emerging in the 1970s and as of 2012
there were more than 1,000 stormwater
utilities across the country.®® 37 The state of
Maryland recently passed a law in 2012
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requiring many MS4s in the state to imple-
ment a stormwater utility program. Mont-
gomery County, MD has been a leader in
this area and established its Water Quality
Protection Charge in 2002."*8 Importantly, a
stormwater utility fee is different than a tax.
While the specific differences can vary by
state, in general a user fee such as a storm-
water utility fee must be charged for a spe-
cific service that benefits the user and the
amount of the fee must be equitably based
both on the contribution to the problem
and on the cost to provide the service.'$?
After meeting these basic requirements,
municipalities have significant flexibility in
developing a fee and rate structure that fits
the needs of their residents.

For example, many municipalities develop
their stormwater utility fee based on the
amount of impervious surface on a site. This
directly impacts the amount of stormwater
runoff generated from a site, and therefore
the site’s contribution to overall water qual-
ity problems and stormwater management
needs. Two common measurements of im-
pervious area that can be used to establish
a user fee are % impervious surface area and
gross parcel area.*© Municipalities can also

refine the rate structure of the stormwater
utility fee using a combination of flat, tiered,
and variable fees."! A typical rate structure
would establish a flat fee for single-family
homes and then either a tiered or variable
fee of other non-residential properties.
Examples of stormwater utility fees include
Griffin, Georgia and Union, Ohio. The City
of Griffin, located approximately 40 miles
south of Atlanta, established Georgia’s first
stormwater utility fee in 1997. Griffin’s storm-
water utility fee is based on a tiered system
for residential properties that sets a fee for
small and large residential properties and a
variable rate for non-residential properties.
For example, a small single-family home
would pay a set fee of $1.77 per month
which is approximately 60 % of the Equiva-
lent Residential Unit (ERU), or the typical
amount of impervious surface on a parcel
of that size. A non-residential property
would pay $2.95 per ERU per month under
the variable rate. The City of Union, Ohio is
located north of Dayton, Ohio and estab-
lished its stormwater utility fee in 1998. Due
to unique local conditions, such as 95 % resi-
dential parcels, relatively small population,
and limited staff capacity, the City estab-
lished a three tiered flat rate structure. As of
2005, residential properties were charged
$3 per month, commercial properties were
charged $6 per month, and industrial prop-
erties were charged $9 per month.'*? These
two examples illustrate how a stormwater
utility fee can be adapted to local needs and
specific conditions.

Establishing a dedicated revenue stream

for stormwater management increases the
resources available to fund stormwater
management, including green infrastructure.
For planned construction, improvement, and
reconstruction of municipal roads, revenue
from a stormwater utility fee could poten-
tially be used to cover the costs of adding
green infrastructure elements to the project.
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2) Integrate Green Infrastructure into
Planned Capital Improvement Projects

Either in combination with a stormwater
utility fee or alone, municipalities should
consider integrating green infrastructure
elements into planned capital improvement
projects. Cost savings can be found by
adding in green infrastructure practices to
planned projects. For example, a city could
add in bioswales or permeable pavement el-
ements into a planned street reconstruction
project and potentially make the project eli-
gible for more diverse funding streams while
at the same time creating multiple benefits
such as reducing stormwater runoff or miti-
gating local flooding. The city of Lancaster,
Pennsylvania rebuilt a hazardous intersec-
tion while incorporating green infrastructure
into the design. The City took a danger-
ous merge lane and transformed it into an
outdoor patio for the Lancaster Brewing
Company that uses permeable pavers, na-
tive plants, and a cistern that the brewery
can use to irrigate its garden.'*3 This project
is part of a broader effort through which
the City created a Green Infrastructure Plan
to reduce gray infrastructure capital invest-
ments and lower wastewater pumping and
treatment costs of managing its combined
sewer system as well as increasing envi-
ronmental benefits throughout the City.
The estimated capital costs of the 25-year
implementation plan for the City was $141
million with an estimated marginal cost for
green infrastructure elements of $77 mil-
lion. The estimated cost for implementing
these green infrastructure practices was 45
% less as part of the overall capital improve-
ment plan than if the green infrastructure
practices were implemented as stand-alone
projects.'** In order to effectively integrate
green infrastructure into planned capital
improvement projects, greater coordination
among municipal departments must occur
in the initial planning process to identify
potential opportunities to include green
infrastructure elements.
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3) Evaluate Alternative Financing
Mechanisms

Municipalities should evaluate alternative
financing mechanisms, such as business im-
provement districts or tax increment financ-
ing, to provide funding for integrating green
infrastructure into transportation projects.
Local governments could also consider
supporting the development of innovative
approaches similar to a stormwater utility,
such as the San Mateo County, California
vehicle registration fee that is used to pay
for programs that reduce traffic congestion
and stormwater pollution or the Portland %
for Green fund.

In a Business Improvement District (BID), a
group of property owners share in the cost
of infrastructure improvements and mainte-
nance costs. A BID creates a legal mecha-
nism for property owners to plan and devel-
op a joint funding source for infrastructure
in a defined area. They are often initiated
when a group of stakeholders votes to ap-
prove their creation and can take a variety
of forms, such as Community Improvement
Districts or Neighborhood Improvement
Districts. BIDs are generally managed by a
Board of Directors composed of business
owners within the district or representa-
tives elected by the owners.'*>® Funding
through a BID comes from a special assess-
ment fee paid by property owners directly
into the BID to pay for a variety of services
such as public safety, marketing, and capital
improvement projects. While a municipality
would not lead the development of a BID,

it should ensure that local ordinances and
other regulations don’t prohibit or limit their
use when appropriate. Municipalities should
also engage property owners in the capital
improvement planning process and provide
education about the importance of storm-
water management and green infrastructure
solutions. The creation of a BID can support
the efforts of the municipality and provide
increased opportunities to integrate green
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infrastructure into transportation projects.
For example, in Portland, Oregon, a group of
property owners created the Northeast 97
Avenue Green Street Local Improvement
District in 2010. Funding from the Local
Improvement District along with additional
funding from the Gateway Urban Renewal
Area through the Portland Development
Commission, a tax increment district, and
the 1% for Green Fund paid for the installa-
tion of vegetated swales and street trees to
manage stormwater."”’

Tax increment financing (TIF) offers another
potential funding mechanism. TIF works

by selling bonds to fund development in

a particular area and then using the “tax
increment” based on expected increased
property values as a result of the public
improvements to pay back the bonds. In
other words, the debt is financed through
expected future tax revenues.'*® While not
without criticism, TIF offers a potential
strategy for local governments to pursue

to better integrate green infrastructure in
transportation projects. There are different
ways that TIF can be structured, for in-
stance, passing the risk onto developers by
requiring developers to pay the debt if the
tax revenues are unable to cover the total.
However, this can create a disincentive for
private investment.'*? As demonstrated by
the Northeast 97™ Avenue example from the
city of Portland, tax increment financing can
be used to support green infrastructure in
transportation projects.

Municipalities should also consider other in-
novative financing approaches from across
the country. In San Mateo County, Califor-
nia, Assembly Bill 1546 passed into law in
2005 which required a $4.00 annual fee
for motor vehicles registered in the county.
The proceeds from this fee would go to-
wards programs to reduce traffic conges-
tion and stormwater pollution. Funding from
the fee was used for green infrastructure
demonstration projects as well as a design
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guidebook released in January 2009 for the
construction of sustainable green streets
and parking lots. In 2010, voters decided to
maintain the fee and increased it to $10.00
annually. As a result, the fee is expected to
yield more than $6.7 million annually.”™® This
fee makes a clear connection between the
impact that roads and parking lots have on
stormwater pollution and water quality and
offers a mechanism to provide additional
funding for green infrastructure in transpor-
tation projects. As discussed in more detail
previously, the City of Portland requires new
development and redevelopment projects
that occur in the right-of-way but don’t trig-
ger the the City’s stormwater requirements
to pay 1% of the construction costs into the
% for Green fund.”® These two examples
highlight innovative approaches to pay for
green infrastructure in transportation proj-
ects.

4) Grant Opportunities

There are a number of different state and
federal grant opportunities that municipali-
ties and transportation agencies can pursue
to fund transportation projects that incorpo-
rate green infrastructure. Grant funding can
be used to fully fund a project or to provide
match. The following list of grant opportuni-
ties is not exhaustive, but rather illustrates a
wide spectrum of grants that may be avail-
able at the state and federal level for plan-
ning or implementation of transportation
projects that incorporate green infrastruc-
ture. There are opportunities for decision
makers to advocate for continued funding
of these programs and for changes in how
these grants are disbursed to better priori-
tize transportation projects that incorporate
green infrastructure.

The Transportation Investment
Generating Economic Recovery, or
TIGER, Discretionary Grant Program

In 2009, the American Recovery and
Reinvestment Act (ARRA) established



RIVERS & ROADS

the Transportation Investment Generating
Economic Recovery (TIGER) Program.
Under the first round of funding, $1.5 bil-
lion was appropriated to the U.S. Depart-
ment of Transportation (USDOT) for
discretionary grants available on a com-
petitive basis to state and local govern-
ments, tribal governments, U.S. territories,
transit agencies, port authorities, metro-
politan planning organizations (MPOs),
and other eligible entities for eligible
surface transportation projects of national
or regional significance that met certain
criteria. Eligible projects included high-
way or bridge projects such as interstate
rehabilitation or bridge replacements,
public transportation projects, passenger
and freight rail transportation projects,
and port infrastructure investments.
Selection criteria included sustainability,
prioritizing projects that improve energy
efficiency and benefit the environment;
livability, including projects that improve
the quality of life for communities; part-
nership, including projects that bring
together a wide range of partners and
stakeholders that support other public
service efforts; and innovation, prioritizing
projects that incorporated forward-think-
ing strategies with multiple benefits. The
TIGER program is part of the USDOT’s
partnership with the U.S. Environmental
Protection Agency (EPA) and the U.S.
Department of Housing and Urban Devel-
opment (HUD) known as the Partnership
for Sustainable Communities to increase
collaboration across these agencies to
improve livability by increasing access to
affordable housing and transportation
options, investing in safe and walkable
neighborhoods, and supporting a healthy
and sustainable environment for commu-
nities. Since it was established in 2009,
the Partnership has provided an estimat-
ed $3.5 billion to 700 communities across
the country to put its livability principles
into practice.™?

39

In the first round of TIGER funding, the
Mercer Corridor Project in Seattle re-
ceived TIGER funds for a street recon-
struction and rehabilitation project that
included green infrastructure. The Mercer
Corridor Project received $30 million to
reconstruct and realign Mercer and Valley
Streets to reduce a major traffic bottle-
neck, improve safety and access, as well
as integrate more sustainable elements.
As part of the road reconstruction, biore-
tention and rain gardens were added to
create “wet medians” that capture and
infiltrate stormwater runoff reducing im-
pervious surfaces by 0.7 acres. Addition-
ally, the project included installation of
269 shade trees which work to mitigate
the urban heat island effect, can reduce
heating and cooling costs, and can lower
pavement maintenance costs.”3

Since 20009, funding for TIGER grants has
continued in the budgeting and appropri-
ations processes. Multiple funded projects
have included green infrastructure ele-
ments, demonstrating the potential for
green infrastructure to make a project
application more competitive. For ex-
ample, in fiscal year 2010, New York City
Department of Transportation received
$10 million for the Fordham Transit Plaza
project. The DOT will reconstruct the
transit plaza to improve pedestrian and
vehicle safety and will include bioswales
to capture stormwater runoff.”** In fiscal
year 2012, the City of Hartford received
$10 million in support of its Intermodal
Transportation Triangle project that is
part of its “One City, One Plan” regional
vision for economic development and job
creation. The project will improve connec-
tions between the City’s Main Street and
its rail and bus transportation hub, Cam-
den Union Station. As part of the proj-
ect, the City will rebuild several streets
known as Bushnell Park North and install
a boulevard with traffic calming elements,
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wider sidewalks, enhanced crosswalks,
and bioswales to capture stormwater
runoff, turning it into a green street. The
boulevard will connect the Main Street
with Camden Union Station and its bike
path will become part of the East Coast
Greenway, which is a 2,900 mile trail
system linking Maine to Florida.'®> %6

In fiscal year 2013, the City of Olean, New
York received $6.5 million to transform
an older main road, reducing the width
and transforming it into a boulevard with
street trees in the median, bike lanes on
either side of the road, and traffic calm-
ing elements. The full $8.8 million proj-
ect will use additional capital, state, and
private funds. To both improve stormwa-
ter management as well as snow and ice
removal, the project includes bioretention
areas along the sidewalks and parking
areas. The City estimates that impervi-
ous surface would be reduced by 50 %
using green infrastructure elements in the
street, reducing stormwater runoff and
supporting compliance with the City’s
consent decree to minimize overflows
into the Allegheny River.”’

Importantly, the primary selection criteria
for TIGER grants in the most recent round
of funding available for fiscal year 2014
included specific language on green infra-
structure. Included in the environmental
sustainability criterion, the USDOT will
assess a project’s ability to “provide en-
vironmental benefits, such as brownfield
redevelopment ground water recharge in
areas of water scarcity, wetlands cre-
ation or improved habitat connectivity,
and stormwater mitigation, including
green infrastructure.” Additionally, the
notice encourages applicants to pro-

vide gquantitative information regarding
how the project will reduce stormwater
runoff and provide other environmental
benefits."®® The deadline for applications
closed at the end of April 2014 and there
is $600 million available under the TIGER
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program for this round of projects. This
language represents an important step
forward to increasing prioritization of
transportation projects that incorporate
green infrastructure and provides addi-
tional incentives for applicants to include
green infrastructure to make their proj-
ect more competitive. Municipalities and
transportation agencies should consider
opportunities to integrate green infra-
structure into transportation projects to
make them more competitive.

Transportation Alternatives Program

Under MAP-21, the surface transporta-
tion authorization legislation enacted

in 2012, the Transportation Alternatives
Program (TAP) was established to pro-
vide funding to states for transportation
alternatives, such as recreational trails,
sidewalks, and pedestrian or bicycle
facilities. Importantly, TAP also provides
funding for environmental mitigation
activities, “including pollution preven-
tion and pollution abatement activities
and mitigation to address stormwater
management, control, and water pollu-
tion prevention or abatement related to
highway construction or due to highway
runoff”1*® Under MAP-21, the TAP pro-
gram receives 2 % of the total amount
authorized for federal-aid highways under
the Highway Trust Fund each fiscal year.
For example, the national total for fis-
cal year 2014 for TAP was $819 million.
Each state receives a proportional share
of the overall total based on a formula
and funds are typically administered, by
the state DOT. Once the state receives
its allocation, 50 % of the available funds
are sub-allocated for use in certain areas
of the state based on relative population
and made available through a competi-
tive process. The remaining 50 % can be
used anywhere in the state and a state
can decide to transfer that money into
other federal-aid highway programs, such
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as the Congestion Mitigation Air Quality
Improvement (CMAQ) Program. Eligible
entities for funding include local govern-
ments, transit agencies, regional transpor-
tation authorities, tribal governments, and
natural resource or public land agencies.
Although not eligible directly, state DOTs
or MPOs can partner with an eligible
project sponsor. Under TAP, cost-share
requirements are the same as for general
federal-aid highway projects with 80 %
Federal and 20 % state or local match.'®
Funding through TAP could support the
integration of green infrastructure into
transportation projects, although changes
to the program and funding availability
may change as the surface transportation
bill is re-authorized in the fall of 2014.

Urban Forestry Grants

The Urban and Community Forestry Chal-
lenge Cost-Share Grant Program is run
through the National Urban and Commu-
nity Forestry Advisory Council (NUCFAC)
established in the 1990 Farm Bill under
the U.S. Forest Service. NUCFAC assists
the Secretary of the U.S Department of
Agriculture in the grant application and
development process. The purpose of
the grant program is to fund urban and
community forestry projects that have

a national or regional impact.’® While
this program is not designed to fully
fund capital projects or demonstration
projects, it could be an important source
of funding for capacity building and
planning to set policies that incentivize
green infrastructure for transportation.
For example, the FY2015 funding cycle
requests project applications that will ad-
dress significant barriers to green infra-
structure, focusing on the role of trees
and urban forests. One example of an
eligible project includes designing model
design standards to improve the health
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and function of trees used for stormwa-
ter management. This could help a local
government fund design standards for
street trees on green streets.'®? The Urban
Forestry Grants illustrate how transporta-
tion agencies and local governments can
look to alternative sources of funding to
support efforts to develop a green street
policy, integrate green infrastructure
upfront in planning processes, or address
specific barriers to including green infra-
structure in transportation projects.

Community Development Block Grants

The Community Development Block
Grants (CDBG) through the U.S. Depart-
ment of Housing and Urban Development
(HUD) provides annual grants through a
formula to local governments and states.
The CDBG program is designed to assist
in community redevelopment, providing
funding to expand economic activity, im-
prove community services, and revitalize
neighborhoods. Eligible activities include
the construction of water infrastructure
and streets.'®3 States and local govern-
ments could look to the CBDG program
as a potential source of funding to add
green infrastructure elements into a street
reconstruction project, for example. In
June 2013, the Secretary of HUD initiated
the multi-state Rebuild by Design com-
petition to encourage innovative design
proposals to rebuild following Hurricane
Sandy.'®* The City of Hoboken, New Jer-
sey committed to set aside CBDG fund-
ing for disaster recovery to the winners
of the Rebuild by Design competition to
reduce the impact of flooding in the city.
One of the submitted proposals includes
a redesign of Washington Street add-
ing permeable pavement, rain gardens,
and bioswales to reduce the risk of flash
flooding exacerbated by high volumes
of stormwater runoff. The winning de-
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sign will be selected in the spring of
2014. This example illustrates how local
governments, states, and transportation
agencies can look to alternative funding
sources to leverage investment in green
infrastructure for roads and highways.

Metropolitan Planning Program and State
Planning and Research Program

Both of these grant programs are jointly
administered by the Federal Transit
Administration (FTA) and the Federal
Highway Administration (FHWA) to fund
planning activities that enhance eco-
nomic competitiveness, increase safety
and accessibility, protect and enhance the
environment, improve quality of life, and
improve coordination between transpor-
tation development and planned growth
and economic development. State DOTs
and MPOs are both eligible for fund-

ing and each state DOT is apportioned
funding through an established formula
based on the urbanized population in the
state. Once the state DOT has received
funding, it is able to distribute funds to
MPOs based on another formula.'®® The
State Planning and Research Program is
funded under a 2 % set-aside from the
National Highway Performance Program
(NHPP), the Surface Transportation Pro-
gram (STP), the Highway Safety Improve-
ment Program (HSIP), and the Conges-
tion Mitigation Air Quality Improvement
(CMAQ) Program. Funds can be used for
research and technology transfer related
to the planning, design, construction, and
maintenance of highways; planning activi-
ties for future transportation systems and
integration with metropolitan and state-
wide planning; and training and research
on engineering and design standards.'®®
A state DOT could use this funding to
develop appropriate design standards for
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green infrastructure on highways, update
its technical manuals to reflect the most
forward-thinking best management prac-
tices including green infrastructure, and
provide training to staff about the con-
struction and maintenance of appropriate
green infrastructure BMPs on highways.

These grant opportunities provide some
examples of grants that may be available
to local governments, states, or trans-
portation agencies to leverage funding

to incorporate green infrastructure into
appropriate road and highway projects.
The addition of green infrastructure may
make these projects more competitive,
as in the case of the City of Hoboken’s
efforts to address flooding using funding
through the Community Development
Block Grants or under the recently updat-
ed guidelines for projects funded under
the Transportation Investment Generat-
ing Economic Recovery (TIGER) program
that prioritize use of green infrastructure
to manage stormwater runoff. Similar or
related grant opportunities may be avail-
able at the state or local level.

In summary, there are a number of dif-
ferent financing mechanisms that local
governments and transportation agen-
cies should consider to help pay for green
infrastructure in transportation projects.
Implementing a stormwater utility, inte-
grating green infrastructure into capital
improvement plans, evaluating alternative
financing mechanisms such as Business
Improvement Districts or tax increment
financing, and applying for grant funding
represent various strategies that can be
used alone or in combination to finance
green infrastructure practices on roads
and highways.
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CHAPTER 4

Toledo, Ohio Case Study

Toledo, Ohio

Toledo, Ohio is located in northwestern Ohio
along the Maumee River near the western
end of Lake Erie. As of 2012, Toledo’s popu-
lation was estimated to be 284,000 with

a median household income from 2008-
2012 of $33,374.00 according to the U.S.
Census.'®” The City has a combined sewer
system, which means that when rainfall
overwhelms the capacity of the wastewater
treatment system, stormwater and untreat-
ed sewage are released together into the
Maumee.'®® Additionally, high levels of im-
pervious surface exacerbate chronic local-
ized flooding in the City.'®®"7° |n compliance
with the Clean Water Act, Toledo manages
discharges of stormwater runoff under its
MS4 permit which is regulated by the City of
Toledo Division of Environmental Services."”!
The City is also under a federal court-or-
dered Consent Decree to reduce discharges
from the combined sewer system, known as
combined sewer overflows (CSOs). Referred
to as the Toledo Waterways Initiative, the
City’s Long-Term Control Plan (LTCP) to
reduce CSOs was revised and approved by
both U.S. EPA and the Ohio EPA in 2010."7?

To address the need to reduce chronic local-
ized flooding and CSOs, the City has taken
steps to incorporate green infrastructure
along with more conventional gray infra-
structure practices to manage stormwater
runoff. For example, the City has implement-
ed multiple pervious alleys such as those on
Dexter Alley installed in 2010 and six alleys
in the New York Avenue area installed in
2011."3 The City was also awarded nearly
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$1 million under the Green Project Reserve
through the Clean Water State Revolving
Fund (SRF) to retrofit Maywood Avenue us-
ing permeable pavement on sidewalks and
driveway aprons and bioswales in the public
right-of-way."* Additionally, the City has es-
tablished a Green Stormwater Infrastructure
Task Force to comprehensively evaluate op-
portunities to strategically implement green
infrastructure across citywide.

At a broader planning scale, in 2011, the City
approved its Toledo 20/20 Comprehensive
Plan that outlines strategies and goals for
growth and development, including a guide
for large public investments and recom-
mendations for land use. The plan includes
specific transportation, infrastructure, and
environmental quality recommendations for
the City. Key recommendations include set-
ting a 20-year timeframe to increase street
trees and landscaping of arterial streets and
creating a “sense of place” for the down-
town area by standardizing street design
including landscaping elements."”® Citywide
plans like Toledo 20/20 as well as more tar-
geted programs or permitting requirements
help to shape how green infrastructure can
be integrated with transportation projects
to better manage runoff from roads and
highways.

Transportation Planning

The state transportation agency in Ohio

is the Ohio Department of Transportation
(ODOT). The Ohio governor, with input
from the state Senate, appoints the director
of transportation who leads the agency."”®
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A street retrofit in Toledo, OH.

ODOT is a multimodal agency, responsible
for the planning, construction, and main-
tenance of transportation systems includ-
ing roads, bridges, highways, mass transit,
freight rail, and aviation. As of 2009, there
were 262,024 road and street lane miles
and 241 miles of tolled roads under ODOT’s
jurisdiction. The agency is funded primarily
through federal and state motor fuel tax-
es.””” There are 12 district offices across the
state and 17 Metropolitan Planning Organi-
zations (MPOs)."”® Transportation projects
are nominated by ODOT, MPOs, local gov-
ernments, port authorities, and other eli-
gible entities. The director of transportation
develops a prioritization process for those
projects and serves on the Transportation
Review Advisory Council which reviews
and ranks the projects. Public hearings are
required as part of this review process."?
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pHoTO: Dan Christian with Tetra Tech.

The City of Toledo is under the jurisdiction
of ODOT’s District Two which includes ap-
proximately 3,381 lane miles of highways,
934 bridges, and an estimated 8,000 cul-
verts.'® Within Toledo, approximately 200
miles of the City’s streets are unimproved,
lacking curbs and gutters.'”®! The City is

also a member of the Toledo Metropolitan
Area Council of Governments (TMACOG), a
regional council and Metropolitan Planning
Organization (MPO) that brings together
governmental and non-governmental
entities in the region. As Toledo’s MPO,
TMACOG brings together transportation
stakeholders, reviews funding requests for
federal assistance, updates and releases the
Transportation Improvement Program (TIP),
and develops long-term plans.’® Within the
City, streets are largely under the jurisdic-
tion of the Department of Public Utilities’
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Engineering Services and the Department of
Public Services’ Division of Transportation.
Every year, street projects are prioritized

for funding and implementation. Although
this process currently takes into account
water lines and sewer replacement, it does
not include stormwater management needs.
Capital improvement transportation projects
are ranked and prioritized based on differ-
ent criteria established under the Depart-
ment of Public Utilities’ capital improvement
budget. Capital dollars through the City’s
general fund can be used for transportation
as well.1®3

Stormwater Management for
Roads and Highways

Stormwater runoff from roads and highways
under ODOT’s jurisdiction is managed under
the agency’s Small MS4 General permit. The
current permit does not include language

to specifically support or prioritize green
infrastructure practices.'®* However, the
Location and Design (L&D) Manual does
include some green infrastructure technolo-
gies as best management practices (BMPs)
for water quality and water quantity treat-
ment, such as bioretention cells. This manual
serves as a guide for the design of storm-
water facilities that allow ODOT to remain in
compliance with its permit requirements.'®>
Additionally, the Toledo Metropolitan Area
Council of Governments (TMACOG), the
regional MPO for the Toledo area, passed a
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resolution in 2010 endorsing the use of the
Low Impact Development Manual for the
Lower Maumee and Ottawa Watersheds as
official TMACOG policy.’®® The City of To-
ledo’s MS4 permit covers stormwater runoff
from municipal streets and roads and, simi-
lar to ODOT'’s permit, does not have specific
language that supports or prioritizes green
infrastructure. Toledo’s MS4 permit expires
July 31, 2015.%%7

Although the City could strengthen its
prioritization of green infrastructure across
all road and highway projects, it is investing
in demonstration transportation projects
that incorporate green infrastructure. For
example, Toledo was awarded nearly $1
million under the Clean Water State Revolv-
ing Fund under the recently created Green
Project Reserve to retrofit Maywood Avenue
using permeable pavement on sidewalks
and driveways and bioswales in the pub-

lic right-of-way."® In March 2014 the City
received a $500,000 grant from the Great
Lakes Shoreline Cities Green Infrastructure
Grants under the U.S. Environmental Protec-
tion Agency. The grant will enable the City
to fund several green infrastructure projects
including a street retrofit using bioswales
and rain gardens in the public right-of-
way.'®? These examples illustrate how the
City is taking critical steps to invest in dem-
onstration green street projects, laying the
groundwork for broader and more strategic
integration.
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Transportation Planning, Project Development, and Funding
Recommendations to Better Integrate Green Infrastructure
into Transportation Projects for Toledo, Ohio

Recommendations for Ohio Department
of Transportation (ODOT) and Toledo
Metropolitan Area Council of Governments
(TMACOG)

Planning

m Establish a Context Sensitive Solu-
tions (CSS) Policy: Currently, the Ohio
Department of Transportation (ODOT)
does not have a Context Sensitive Solu-
tions (CSS) policy in place.”®® The depart-
ment has taken steps in this direction by
establishing its Aesthetic Design Initiative
to improve the appearance of transporta-
tion projects that brings together diverse
stakeholders and community members in
the design process.'! Aesthetics and con-
sideration of how transportation projects
fit into the existing environment is an im-
portant element of CSS policies. However,
this could be strengthened to further
support consideration of the impact of
transportation projects on water quality
and quantity.

m Consider implementation of a Green
Highways Watershed Approach: ODOT
could implement a Green Highways
Watershed Approach to better integrate
the use of green infrastructure on road
and highway projects to manage storm-
water runoff. This approach is based on
the following principles 1) regulatory
compliance is a minimum requirement
for acceptance; 2) requires a stormwa-
ter management plan that considers
watershed-wide needs that is based on
collaborative watershed improvement
goals and plans, and developed in col-
laboration with local governments and
resource agencies; 3) focuses on achiev-
ing good environmental results for the

watershed in a cost-effective manner, not
just meeting regulatory requirements by
using traditional, end-of-pipe approach-
es; 4) integrates stormwater plans into
project development and project fea-
tures; 5) uses collaborative partnerships
to leverage and deliver a combination of
watershed improvements to cohesively
and consciously produce tangible results;
and 6) a coordinated mitigation/enhance-
ment strategy is important — coordina-
tion with other projects in the watershed
is necessary.'®? Even if ODOT does not
establish a formalized policy, the depart-
ment could implement different aspects
of this overall approach. For example,
ODOT could develop partnerships with
local governments, natural resource agen-
cies, and other stakeholders to develop a
stormwater management plan that takes
into account watershed-wide priorities or
ensure that stormwater management is
prioritized in the NEPA process.'®*

Prioritize Stormwater Management
Needs and Projects that Utilize Green
Infrastructure in Long Range Trans-
portation Plans: ODOT released its
long-range transportation plan, entitled
Access Ohio 2040 in 2012. Public com-
ment closed on the plan in January 2014.
The draft plan includes six goals to guide
ODOT'’s policies and investments through
2040, including a renewed focus on stew-
ardship and minimizing environmental
impacts.'®* Under this draft plan, ODOT
notes that the impact of environmental
regulations and policies should be con-
sidered in the project development phase
but that climate variability is one element
that should be considered in long-range
planning. While an increase in severe
storms and flooding is mentioned as a
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likely outcome, the draft plan could be
strengthened to encourage upfront analy-
sis and implementation of green infra-
structure practices to improve resiliency
and reduce localized flooding.'®®

At the regional level, TMACOG is also

in the process of developing its 2015-
2045 Transportation Plan which includes
environmental sustainability as one of

its eight goals. Results made publicly
available of community member and
stakeholder feedback found that 82 %
of respondents either agreed or strongly
agreed that “rain that falls on roads and
parking lots runs into storm sewers and
pollutes rivers and streams. To reduce
pollution, we should use ‘green’ practices
near pavement to filter stormwater and
allow it to soak into the ground natu-
rally.”1%® Building on successful invest-
ments in projects in Toledo such as
Maywood Avenue and the support for
these approaches as evidenced by this
stakeholder survey, TMACOG should use
this opportunity to better prioritize green
infrastructure in its long-range planning
process.

Project Development

m Update Permit and Design Manual:

ODOT is required to manage stormwa-
ter runoff under its Small MS4 General
Permit. As described in more detail previ-
ously, under an MS4 permit, DOTs are re-
quired to meet six minimum requirements
including post-construction stormwater
management. Ohio DOT provides techni-
cal information and guidance regarding
best management practices for post-con-
struction stormwater management in its
Location and Design Manual: Volume Two
Drainage Design. This document provides
technical information about Best Man-
agement Practice (BMP) selection and
implementation. Eligible BMPs include
practices considered green infrastructure
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for highways such as vegetated filter
strips, bioretention cells, and infiltration
trenches. BMPs are selected based on
“providing maximum runoff treatment
while minimizing impacts to the remain-
ing project design features, including utili-
ties and right-of-way.”'®” To prioritize the
use of green infrastructure BMPs, ODOT’s
permit should be revised to include ob-
jective numeric performance standards to
mimic pre-development hydrology, spe-
cific green infrastructure requirements,

or limits or ceilings on the amount of
effective impervious area. ODOT should
consider the Washington State Depart-
ment of Transportation’s (WSDOT) model
where WSDOT revised its NPDES permit
to include new requirements to prioritize
Low Impact Development (LID), or green
infrastructure.'®®

Additionally, ODOT should revise its
Location and Design Manual to provide
more information about green infrastruc-
ture and expand eligible BMPs, including
practices such as permeable pavement.
Even if ODOT does not revise its permit, it
should provide greater technical informa-
tion about the use of green infrastructure
and amend its BMP selection process to
encourage the use of green infrastructure.
In addition to its permit requirements,
WSDOT updated its technical manual to
establish a BMP selection process that
requires consideration of green infrastruc-
ture first and then using other BMPs if
green infrastructure is not feasible.'®

Revise Complete Streets Policy to
Include Green Infrastructure: In March
2014, TMACOG adopted a Complete
Streets Policy to ensure that project
sponsors that receive federal funding
through TMACOG consider, evaluate,
and include diverse users and multiple
transportation options. A complete
street is defined in the policy as “streets,
highways, and bridges that are routinely
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planned, designed, operated, and main-
tained to safely and comfortable accom-
modate all transportation system users
along and across the entire public right-
of-way. This includes but is not limited

to motorists, cyclists, pedestrians, transit
and school bus riders, deliver and service
personnel, freight shippers, and emer-
gency responders.”2°° Under this policy,
TMACOG will promote the use of com-
plete streets and recommend adoption
of a consistent complete streets policy by
the state and by local governments. Proj-
ects that request federal funding through

TMACOG must adhere to this policy

and sponsors are required to complete
a checklist ensuring that their project
meets these requirements, with some
exceptions. While this is an important
step forward, TMACOG should consider
including green street elements into this
existing policy or adopt a complimen-
tary Green Streets Policy. Requiring that
projects meet a Green Streets policy will
ensure that more transportation projects
incorporate green infrastructure to man-
age stormwater runoff.

Recommendations for the City of Toledo

Planning

m Update Capital Improvement Plan-

ning Process to Include Evaluation of
Stormwater Management Needs: Each
year, the City evaluates street projects for
funding and implementation. Although
the City takes into account the need

for water and sewer line replacement, it
does not currently include stormwater
management needs. Through its capital
improvement planning process, the City
should add additional criteria to evaluate
stormwater needs. This could allow the
City to better leverage funds to imple-
ment green infrastructure rather that
constructing stand-alone projects.

Project Development

m Update Permit: Similar to ODOT’s MS4

permit, the City of Toledo’s MS4 permit
does not include specific language that
supports or prioritizes green infrastruc-
ture.?®! The City’s current MS4 permit
expires July 31, 2015. Municipal staff
members note that typically the City is
notified at least 180 days prior to the
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current permit expiration to submit their
permit application. Current state and
federal laws as well as compliance issues
during the last permit cycle and appli-
cable Total Maximum Daily Load (TMDL)
requirements are all considered when the
City drafts its new permit. Through this
process, the City should consider op-
portunities to include objective numeric
performance standards to mimic pre-
development hydrology, specific green
infrastructure requirements, or limits

or ceilings on the amount of effective
impervious area, the recommendations of
the Green Stormwater Infrastructure Task
Force, and the potential to include spe-
cific milestones and metrics in the permit
draft.

Revise Design Manual: The “Infrastruc-
ture Design and Construction Require-
ments” manual provides design and
construction requirements for roadways,
stormwater management, sanitary sew-
ers, and water distribution facilities within
the City of Toledo. These requirements
apply to all new roads and streets, as well
as new industrial, commercial, residen-
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tial, and flood hazard zone development,
and the reconstruction or expansion of
those developments.?°? The Infrastructure
Design and Construction Requirements
manual requires the usage of design
standards under the Stormwater Manage-
ment Standards Manual developed by
the TMACOG Stormwater Coalition, other
laws and requirements that exceed those
standards where applicable, and adher-
ence to the following: “all development
shall be planned, designed, constructed,
and maintained to 1) protect and pre-
serve existing natural drainage channels
to the maximum practicable extent; 2)
protect development from flood haz-
ards; 3) assure that waters drained from
the development are substantially free

of pollutants, through such construction
and drainage techniques as sedimenta-
tion ponds, reseeding, and phasing of
grading; 4) assure that waters are drained
from the development in such a manner
that will not cause erosion to any greater
extent than would occur in the absence
of development.” The Stormwater Man-
agement Standards Manual developed

by TMACOG specifically highlights green
infrastructure and notes the importance
of combining non-structural and structur-
al practices to manage stormwater. This
manual requires the use of a “Runoff Re-
duction Hierarchy” where non-structural
approaches, such as green infrastructure,
should be considered before consider-
ation of structural practices. The manual
also includes technical design standards
for green infrastructure practices such as
bioretention cells.2%3

Importantly, most roadway projects by
the City are exempted from post-con-
struction BMP requirements.?°* Under
the Infrastructure Design and Construc-
tion Requirements manual, “linear con-
struction projects (e.g. pipeline or utility
line installation), which do not result in
the installation of additional impervi-
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ous surface, are not required to include
post-construction BMPs.”2%° Projects that
disturb greater than one acre trigger a
requirement for post-construction BMPs
which must be in accordance with the
Ohio Environmental Protection Agency
(EPA) General Stormwater Permit. When
a post-construction BMP is required, the
“Infrastructure Design and Construc-

tion Requirements” manual refers to the
TMACOG “Stormwater Management
Standards Manual” for applicable BMPs
and requires that “strong consideration
shall be given to designs incorporating
low impact development solutions such
as grassy swales and bioretention.”2¢
Toledo municipal staff noted that for
road widening projects and other proj-
ects where the post-construction BMP
requirement was triggered, the design
typically follows the ODOT “Location and
Design (L&D) Manual.”?®’ This illustrates
the importance of revising ODOT’s L&D
manual with additional technical informa-
tion about green infrastructure. It also
shows a potential opportunity to revise
the threshold under which a roadway
project would be required to implement
post-construction BMPs. The City should
consider adjusting this standard to more
comprehensively apply post-construction
management practices to road projects.

Revise Complete Streets Policy to
Include Green Streets Elements: The
City should consider amending its exist-
ing Complete Streets Policy, which was
adopted in 2010, to strengthen criteria
that encourage the use of green infra-
structure. Under its municipal code, the
City requires the integration of complete
street elements into public transportation
and infrastructure projects where it is ec-
onomically and technically feasible. Com-
plete street elements include sidewalks,
improved access to public transit, pedes-
trian crossings, street lighting and land-
scaping, as well as signage. The stated
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goal of Toledo’s Complete Streets Policy
is to “plan, design and construct transpor-
tation and infrastructure improvements
throughout the City in a manner which
produces safe access to and active use
by walkers and those on bicycles as well
as accommodating those in public and
privately owned vehicles.”?°® The land-
scaping element is already included in the
existing policy and this could be clarified
to ensure that landscaping for municipal
streets is designed to manage storm-
water runoff. Smart Growth America’s
National Complete Streets Coalition notes
the important role that the landscaping
element of a complete streets policy can
play in encouraging the integration of
green infrastructure such as bioswales,
rain gardens, and street trees.?%° Re-
vising the goal of the policy to include
“promoting environmental sustainability”
or similar language could be a first step
to strengthening it to better encourage
green infrastructure.

As a next step, the City should consider
incorporating green elements into its
Complete Streets policy. Both La Crosse,
Wisconsin and Cleveland, Ohio represent
potential models. La Crosse adopted a
Green Complete Streets ordinance which
not only establishes standards to ensure
safe and accessible access to multiple
forms of transportation by diverse us-
ers, but is “further intended to provide

a mechanism to combine the principles
of complete streets and traffic calming
with improving the stormwater quality
and quantity problems that the City faces
by incorporating stormwater consid-
erations into each and every complete
street or traffic calming activity where
feasible.”?'© This ordinance demonstrates
the potential to integrate both the goals
of a Complete Streets policy with those
of stormwater management and green
streets. Similarly, the City of Cleveland,
Ohio also adopted a Green and Complete
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Streets ordinance in 2011. The Cleveland
ordinance authorizes the Director of Capi-
tal Projects to implement and enforce
complete and green street policies that
address livability needs; better accommo-
date walkers, cyclists, and public trans-
portation; and reduce the environmental
impact of transportation infrastructure
“by incorporating green infrastructure
strategies to reduce waste, storm water
run-off, and energy consumption.”?"
Alternatively, Toledo could consider
adopting a separate Green Streets Policy,
following the model of cities like New
York, Portland, or Tucson.

Funding

m Strengthen the Stormwater Credit

Program to Better Incentivize Green
Infrastructure

In 1999, the City adopted a stormwa-

ter utility fee and created a stormwater
credit program in 2001. Effectively, the
stormwater credit program enables non-
residential property owners an oppor-
tunity to apply for credits against their
stormwater utility fee by installing storm-
water management practices onsite.?"
In Toledo, all residential properties are
charged $3.80 per month, effectively for
one “Equivalent Residential Unit” (ERU).
Non-residential properties are charged a
stormwater fee based on the number of
ERUs the property contains. An ERU is
used to calculate a user fee that is pro-
portional to the impervious surface area
on the property. As of 2013, 93 different
non-residential properties were enrolled
in the stormwater credit program which
gives credit for brownfield reuse, forested
buffers and filter grass strips, detention
and retention, direct discharge, indus-
trial NPDES, open-channel maintenance,
swales, wet ponds and extended deten-
tion, and sediment ponds.?’® A report by
the University of Michigan released in
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2013 identifies three broad revisions that
should be made to the existing stormwa-
ter utility and credit program. First, the
City should streamline credit categories
into quantity and quality. Second, priority
zones for areas that are prone to flooding
or are located in the combined sewer area
should be created. Third, the City should
divide its existing stormwater utility fee
into a fixed fee to cover administrative
and maintenance costs and a property
fee based on the amount of impervious
surface on the property to cover the costs
of stormwater management. Additionally,
the report highlights case studies from
the region and across the country includ-
ing those that create specific incentives
for green infrastructure. For example,

the City of Syracuse, New York created a
Green Improvement Fund which provides
financial incentives to installing green in-
frastructure practices in high priority areas
throughout the city. Building on these
suggested changes, the City of Toledo
should consider opportunities to prioritize
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A bioswale on Angola Road in Toledo, Ohio running through residential and commercial/office areas.

green infrastructure as an eligible practice
under the stormwater credit program. In
previous, years the City offered incentives
to homeowners who install rain gardens
through the Toledo-Lucas County Rain
Garden Initiative. Funding through the
Great Lakes Protection Fund and the
Institute of Water Research at Michigan
State University enabled the City to of-
fer homeowners grants up to $150 and
organizations up to $500 to build rain
gardens.? This type of incentive struc-
ture could be adapted for the stormwater
credit program where participants receive
more credit for building green infrastruc-
ture in high priority areas. The report also
notes the importance of having a dedicat-
ed staff person who is able to work with
property owners to determine the most
appropriate stormwater management
practices for that site. This could support
the greater integration of green infrastruc-
ture into transportation projects across
the city by providing more resources to
private property owners.
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m Evaluate Alternative Financing
Mechanisms and Grant Opportunities

The City should consider additional
financing mechanisms, such as Business
Improvement Districts (BIDs), tax incre-
ment financing, and other grant oppor-
tunities to provide additional sources of
funding to better integrate green infra-
structure into transportation projects.
Downtown property owners in Toledo
created the Downtown Toledo Improve-
ment District (DTID) which functions as

a special assessment district covering 38
city blocks that provides maintenance,
marketing, safety, and economic develop-
ment services.?” If the City moves for-
ward with green streets or other trans-
portation projects that incorporate green
infrastructure, the DTID could potentially
play a role in financing those investments
or providing funds for maintenance. The
City should also evaluate opportunities
to incorporate tax increment financing
where appropriate and explore strategies
to make planned transportation projects
more competitive for diverse grant op-
portunities.

In conclusion, there are opportunities at
the local, state, and regional levels to better
integrate green infrastructure into trans-
portation projects in Toledo. At the state
level, ODOT could significantly strengthen
its approach to green infrastructure and
stormwater management more generally.
ODOT’s existing MS4 permit doesn’t include
any language that would encourage green
infrastructure, the agency does not have a
Context Sensitive Solutions (CSS) policy,
and stormwater needs aren’t substantively
included in ODOT’s long-range planning
documents. However, at the regional level,
TMACOG has made progress in integrating
stormwater management and environmen-
tal impacts. For example, TMACOG has a
Complete Streets policy which could be
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strengthened by adding a green infrastruc-
ture component. At the city level, Toledo has
demonstrated interest in further integrat-
ing green infrastructure through its existing
demonstration projects and the develop-
ment of the Green Stormwater Infrastruc-
ture Task Force. The City’s capital improve-
ment planning process should be updated
to include an evaluation of stormwater man-
agement needs. Additionally, the City’s MS4
permit doesn’t contain language that would
support or prioritize green infrastructure
and should be revised to include objective
numeric performance standards to mimic
pre-development hydrology, specific green
infrastructure requirements, or limits or ceil-
ings on the amount of effective impervious
area, the recommendations of the Green
Infrastructure Task Force, and the potential
to include specific milestones and metrics

in the permit draft. To support changes to
the MS4 permit, the City should utilize the
Stormwater Management Standards Manual
developed by TMACOG specifically high-
lights green infrastructure and notes the
importance of combining non-structural and
structural practices to manage stormwa-
ter?'® Additionally, the City should evaluate
the current exemption of most roadway
projects from post-construction BMP re-
quirements and revise the threshold under
which a roadway project would be required
to implement post-construction BMPs. Add-
ing green streets elements into the City’s
existing Complete Streets policy would also
support greater integration of green infra-
structure in transportation projects. The City
should consider updating its stormwater
credit program to better incentivize green
infrastructure and continue to evaluate alter-
native financing mechanisms and grant op-
portunities. Together with the recommenda-
tions of the Green Stormwater Infrastructure
Task Force, the City should consider these
strategies and make changes as appropri-
ate to better implement green infrastructure
citywide.
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CHAPTERS

Atlanta, Georgia Case Study

Atlanta, GA

The City of Atlanta, Georgia is the state
capital and located in northwestern Georgia.
Its population as of 2012 was estimated at
443,775 people with a median household
income from 2008-2012 of $46,146.00.2"
Atlanta is located in the Chattahoochee
River, South River and Flint River basins.?'®
Similar to Toledo and many older urban
municipalities, Atlanta also has a combined
sewer system to manage both stormwater
and wastewater in older portions of the city.

Historically, there were seven discharge
points from the Combined Sewer Area
across the City that together drained over
13 square miles of urban land.?? In 1998, the
City of Atlanta signed a consent decree with
the U.S. Environmental Protection Agency
that required the City to eliminate water
quality violations caused by CSO discharges
into the Chattahoochee and South Riv-

ers as well as in the local urban streams by
2008.2?° The City met the compliance re-
quirements of the Consent Decree by sepa-
rating three historically combined areas and
completed construction of system upgrades
in October 2008. The City successfully
reduced SSOs by 97 % by 2004, which in
part led the courts to grant an extension on
compliance with the 1999 consent decree
until 202722

Currently, there are four discharge points
from the Combined Sewer Area. Due to the
completion of a tunnel collection system
network, facility upgrades, and construction
of new facilities, there are now six auxiliary
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treatment facilities for these 4 outfalls and
all dry weather flows from the Combined
Sewer Areas, as well as most wet weather
flows, are transmitted to a Water Reclama-
tion Facilities (i.e. publicly owned treatment
works) for primary, secondary and tertiary
treatment. The six Combined Sewage Treat-
ment Facilities operate on an as-needed
basis, only during those severe storm events
when Combined Sewer Area flows and in-
system storage are at capacity and addition-
al treatment capacity is required. As a result
of the system upgrades, Atlanta no longer
has unpermitted discharges of untreated
combined sewage.???

Although these upgrades have virtually
eliminated discharges of untreated com-
bined sewage, the City of Atlanta still
recognizes the ongoing effects that gen-
eral urbanization has on the environment,
and has taken steps to incorporate green
infrastructure to manage non-point source
stormwater runoff within the City. Atlanta

is a Phase | municipal separate storm sewer
system (MS4) permittee and its most recent
MS4 permit was issued in 2014. The City’s
current MS4 permit includes language in
sub-section 3.3.10(b) which states that the
Environmental Protection Division (EPD)
“encourages the use of green infrastructure
practices and approaches on both new and
redeveloped sites.”??3> Under the permit, the
City is required to review and revise building
codes, ordinances, and other regulations to
ensure that they do not prohibit or limit the
use of green infrastructure. As part of these
requirements, the City revised its standard
construction details to include green infra-
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A dead end street retrofitted with a rain garden in the Custer Combined Sewage Area.

structure options and updated its existing
post-construction stormwater management
ordinance to better promote the use of
green infrastructure for new development
and redevelopment.??* The revised ordi-
nance now requires new and redevelopment
projects to treat the first inch of stormwa-
ter runoff with green infrastructure. New
homes and large additions that would be
considered single family residences are also
required to manage the first inch of runoff
on-site. Additionally, the revised ordinance
addresses the importance of integrating
stormwater management early in the plan-
ning process by requiring that any build-
ing permit applicants meet with City staff
to ensure that they are familiar with these
requirements and green infrastructure tech-
nologies.??® The City has conducted techni-
cal design workshops, created videos, and
provided resources for the development
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community about green infrastructure and
the implementation of the post-construction
stormwater management ordinance.??® Ad-
ditionally, the City has established a Green
Stormwater Infrastructure Task Force to
develop green infrastructure goals, metrics,
benchmarks and evaluate opportunities to
strategically implement green infrastructure
across citywide. The task force convenes
educational events for City staff to learn
more about green infrastructure, has de-
veloped recommendations for public and
private initiatives to fund, track, implement
green infrastructure across the city, and has
identified immediate opportunities within
the city’s existing capital improvement plan
to incorporate green infrastructure.

At a broader planning level, Atlanta is incor-
porating environmental sustainability and
water quality into its infrastructure plans.
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For example, the City of Atlanta’s Capital
Improvement Program (CIP) outlines the
plan for the maintenance, construction, and
re-construction of the City’s major infra-
structure systems. Every year, a committee
with representatives from each City Depart-
ment develops a list of projects with identi-
fied funding sources. The Office of Planning
in the Department of Planning and Com-
munity Development reviews the CIP and
the Department of Finance provides recom-
mendations for funding sources. Following a
public hearing, the CIP is sent to the Atlanta
Regional Commission and to the Georgia
Department of Community Affairs where

it must be adopted every year by the City
Council before October 31st.??” The most
recent CIP includes green infrastructure
projects, specifically permeable pavers, in
the Custer Combined Sewage Area.?%®

Transportation Planning

In the state of Georgia, the Georgia De-
partment of Transportation (GDOT) is the
transportation agency for the state. GDOT is
governed by the State Transportation Board
(STB) which is composed of members

from each of the Congressional districts in
Georgia who are elected by state senators
and representatives.??® The STB appoints
the commissioner of GDOT and the gov-
ernor appoints the director of planning for
the agency. The director of planning works
with different planning partners to develop
transportation priorities and plans for the
state. Projects prioritized under GDOT’s
prioritization process are included in the
State Transportation Improvement Program
(STIP), which is open to review by the state
legislature.?%°

GDOQT is responsible for planning, construc-
tion, and maintenance of roads, highways,
bridges, mass transit, rail systems, and
ports.2®! Seven district offices stretch across
the state and are responsible for planning,
design, construction, and maintenance of
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transportation projects located within their
service area. As of 2009, there were 256,952
road and street lane miles under GDOT’s
jurisdiction.?3?2 GDOT works with each of

the fifteen different Metropolitan Planning
Organizations (MPOs) in Georgia to develop
their Transportation Improvement Program
(TIP).?3

The Atlanta Regional Commission (ARC) is
the MPO for ten counties in Georgia includ-
ing the City of Atlanta. The ARC includes
three departments, the Center for Livable
Communities, the Center for Strategic
Relations, and the Center for Community
Services.?** The ARC develops the Unified
Planning Work Program (UPWP) every year
coordinating with state and local govern-
ments to outline transportation planning
priorities and planning activities that use
federal, state, and local funding.?®> Addition-
ally, the ARC develops a long range trans-
portation plan every five years. The current
iteration is called PLAN 2040 and was
adopted in 2011. Although the current plan
doesn’t address stormwater, it does high-
light the uncertainty surrounding water sup-
ply for the region and future challenges that
may result in planning.?*® The short range
transportation plan, known as the Transpor-
tation Improvement Program (TIP) was also
adopted in 2011 and is updated every four
years. Neither of these plans significantly
addresses stormwater management. The
ARC is also responsible for implementation
of the Metropolitan River Protection Act
(MRPA), which was enacted by the Georgia
General Assembly in 1973. The MRPA creat-
ed a 2,000 foot corridor along the banks of
the Chattahoochee River and its impound-
ments to better protect this critical source
of water supply for the City.2>” Additionally,
the ARC staffs the Metropolitan North Geor-
gia Water Planning District, (Metro Water
District), which was created by the Geor-
gia General Assembly in 2001 to establish
policy, create plans and promote intergov-
ernmental coordination of all water issues in
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the District from a regional perspective. The
Metro Water District includes 15 counties
and over 92 cities within the metro Atlanta
region. The Metro Water District produces a
district-wide Watershed Management Plan
to address stormwater management issues
at the level of local water and stormwater
utilities.?38 Also, the ARC facilitates imple-
mentation of the Clean Water Campaign, a
regional education and outreach initiative
on stormwater pollution for the Atlanta met-
ropolitan area.*°

The City of Atlanta is located in GDOT’s
District Seven. The City’s Office of Trans-
portation is located within the Department
of Public Works and is responsible for
managing the City’s street network from
traffic signals to street maintenance.?*©
There are 1,584 miles of surface streets, 51
miles of expressway lanes, and 54 miles of
expressway access ramps throughout the
City. In fact, the Department of Watershed
Management found that more than 70 %

of impervious public right-of-way surfaces
across the City are paved roads.?*' The City’s
first comprehensive transportation plan,
Connect Atlanta, was released in 2009. The
plan highlights challenges and opportuni-
ties, including many streets which were built
with more capacity than demand. The plan
emphasizes the potential to re-think the use
of public right-of-way, particularly for these
larger streets that take up space that could
be used for parking, bicycles, pedestrian fa-
cilities, or potentially green infrastructure.?4?

Stormwater Management for
Roads and Highways

In 2012, the Georgia Environmental Protec-
tion Division (EPD) issued its first Phase Il
Municipal Separate Storm Sewer System
(MS4) permit to GDOT to manage pol-
luted runoff from roads and related facilities
located within MS4 permitted areas of cities
and counties.?*® In addition to the Clean
Water Act’s MS4 permitting program under
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Section 402, the Georgia Water Quality
Control Act establishes requirements for
how the Clean Water Act is implemented
and sets water quality standards for the
state.?** The Clean Water Act’s MS4 pro-
gram and the Georgia Water Quality Control
Act, which complements the federal law,
are the primary regulatory mechanisms
that manage stormwater runoff from GDOT
roads and highways.?*®> GDOT’s MS4 permit
includes in Section 4.2.5 Post-Construction
Stormwater Management a sub-section with
specific language that encourages the use
of green infrastructure. Under 4.2.5.4 Low
Impact Development/Green Infrastructure,
the permit states that “EPD encourages the
use of green infrastructure practices and
approaches on both new and redeveloped
sites. The permittee shall review all projects
during the design phase to ensure the plans
consider the use of green infrastructure
practices, including infiltration, reuse, and
evapotranspiration.”?*¢ Although this provi-
sion could be strengthened, it is an impor-
tant step forward to ensuring that green
infrastructure is considered at the design
and planning stages and may encourage
greater use of these practices.

As part of its effort to promote GI/LID
practices under its MS4 permit, in October
2014 GDOT released a revised version of its
Manual on Drainage Design for Highways,
with a chapter (Chapter 10) devoted to
post-construction stormwater design guide-
lines.?*” For applicable projects as defined
within the chapter (section 10.2), the manual
requires consideration of GI/LID practices.

It also requires that where applicable, BMPs
must be sized to treat the initial 1.2 inches
of runoff, as well as bringing about an 80%
reduction in total suspended solids (TSS).24®
This is in keeping with the current approach
in Georgia’s Stormwater Management
Manual, known as “the Blue Book.” GDOT’s
manual should be updated in the future to
reflect updates to the Blue Book that are
expected to further promote and guide the
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implementation of green infrastructure. The
chapter also details various LID/GI BMPs
and provides guidelines for assessing their
suitability for a given project. The drainage
manual also now includes a template for a
Post-Construction Stormwater Report to
be submitted to GDOT with all plans where
applicable, and this report’s LID/GI Checklist
is intended to assist GDOT with its tracking
and reporting of the practices implemented
where MS4 requirements apply.

Until GDOT revised its drainage manual

in 2014, the Blue Book functioned as the
stormwater management manual for GDOT.
Although the Blue Book will no longer
formally serve as the manual for GDOT
projects, it will likely continue to provide
useful design guidance beyond that which
is provided in the GDOT drainage manual.
The Blue Book is being updated in 2015, and
green infrastructure is anticipated to play a
much larger role in the updated version than
it has in the current version of the manual. In
addition, the manual is expected to include
a focus on linear projects, which will likely
tailor its focus even better to transportation
projects.?*? As part of these revisions, the
technical handbook (Volume 2) should be
strengthened; these enhancements could
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follow many of the suggestions made be-
low regarding enhancements to the post-
construction stormwater chapter in GDOT’s
newly revised drainage manual.

Stormwater runoff from municipal streets
and roads are covered under the City of
Atlanta’s Phase | MS4 permit effective June
12, 2009 through June 11, 2014. Under the
terms of the permit, the City is required

to implement and enforce a Stormwater
Management Program (SWMP) to reduce
discharges of pollutants from the MS4 to
the maximum extent practicable. This per-
mit amends the existing SWMP to include a
requirement that the City review and revise
ordinances, building codes, and other regu-
lations to ensure that they don’t prevent

or impede the use of green infrastructure.
The permit also requires that, at the mini-
mum, the City specifically assess regulations
governing road design and parking require-
ments. Additionally, during the regulatory
review process the City should consider
including incentives for green infrastructure
in ordinances. Similar to the MS4 permit for
GDOQOT, the City of Atlanta’s MS4 permit en-
courages the use of green infrastructure for
both new and redevelopment.?>°
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Transportation Planning, Project Development, and Funding
Recommendations to Better Integrate Green Infrastructure
into Transportation Projects for Atlanta, Georgia

Recommendations for Georgia Department
of Transportation (GDOT) and the Atlanta

Regional Commission (ARC)

Planning

m Strengthen the Existing Context

Sensitive Solutions Policy: In 2006,
GDOT released its “Context-Sensitive
Design Online Manual” to establish
policy guidelines, research and develop-
ment information, and project examples
for GDOT staff, consultants, and other
stakeholders.?®' The manual sets out

five guiding principles and five steps to
effectively implement context sensitive
design (CSD), also known as context
sensitive solutions. The manual includes
recommendations that help to set the
foundation for transportation projects
that incorporate green infrastructure. For
example, as part of the recommendation
to initiate effective decision making, the
manual recommends utilizing interdisci-
plinary project teams that include envi-
ronmental staff and landscape architects
in transportation planning and project
development. The manual also prioritizes
stakeholder input and public involvement.
In its recommendation to integrate stake-
holder interests through design solutions,
the manual recommends incorporating
flexibility and creativity into design that
are generally consistent with the AAS-
HTO Green Book, which provides general
design policy and guidelines.?>? Addition-
ally, the manual recommends achieving
sensitivity to environmental and social
concerns by understanding the problem
and opportunities to minimize impacts.
Including alternative perspectives early
in the planning process, recommending
creativity and flexibility in design, as well
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as prioritizing opportunities to minimize
environmental impacts may make it more
likely for green infrastructure to be includ-
ed in the project.

This policy could be strengthened to bet-
ter prioritize stormwater management
and the use of green infrastructure spe-
cifically by incorporating elements of the
Green Highways Watershed Approach.
As discussed previously, the six principles
of this approach include: 1) regulatory
compliance is a minimum requirement
for acceptance; 2) requiring a storm-
water management plan that considers
watershed-wide needs that is based on
collaborative watershed improvement
goals and plans, and developed in col-
laboration with local governments and
resource agencies; 3) focusing on achiev-
ing good environmental results for the
watershed in a cost-effective manner, not
just meeting regulatory requirements by
using traditional approaches; 4) integrat-
ing stormwater plans into project devel-
opment and project features; 5) using
collaborative partnerships to leverage
and deliver a combination of watershed
improvements to produce tangible re-
sults; and 6) a coordinated mitigation or
enhancement strategy is important.2>3
Including some elements of this approach
could strengthen the existing CSD policy
and lay the foundation for GDOT to in-
creasingly look to green infrastructure to
manage stormwater runoff. For example,
the manual could be updated to include
under Section 2.1 “Initiate Decision Mak-
ing” a sub-section that recommends
integrating stormwater plans into early
stages of the planning and project devel-
opment processes. Section 2.3 “Achieve
Sensitivity to Social and Environmental



RIVERS & ROADS

Concerns” could be updated to include
consideration of watershed-wide needs
as part of the scoping process. These
examples illustrate ways to incorporate
the Green Highways Watershed Ap-
proach into the existing CSD policy that
would further encourage consideration
of green infrastructure in transportation
projects.>>*

Prioritize Stormwater Management
Needs and ProjectsThat Utilize Green
Infrastructure in Long Range Transpor-
tation Plans: Local, state, and regional
transportation agencies are all involved in
the transportation planning process. The
long range transportation plans typically
focus on broader goals and plans for the
state or regional transportation sys-

tems while the short range plans include
specific projects and strategies with full
funding reasonably anticipated within the
project and planning period. These plan-
ning processes offer additional opportu-
nities to prioritize consideration of green
infrastructure in transportation projects.

The Atlanta Regional Commission (ARC)
is the Metropolitan Planning Organiza-
tion (MPO) for the Atlanta area and is
responsible for developing the region’s
Long-Range Transportation Plan (LRTP)
every five years, currently called PLAN
2040 which was adopted in 2011. PLAN
2040 describes both long and short-term
actions over the next twenty years and
must be consistent with the twenty year
Long-Range Statewide Transportation
Plan (LRSTP) developed by GDOT, called
the Georgia Statewide Transportation
Plan (SWTP) finalized in 2006. Neither
PLAN 2040 nor the SWTP substantively
address stormwater management for
transportation projects. Under PLAN
2040, the ARC notes the ongoing un-
certainty and challenges related to water
supply in the Atlanta area. The SWTP
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only recommends that best management
practices for stormwater management be
considered when a transportation proj-
ect is located near a stream and would
require a 404 permit.?>> Additionally,
neither long range transportation plan ex-
plicitly includes protecting or improving
water quality that may be impacted by
existing or future transportation projects.
PLAN 2040 focuses on energy efficiency,
while one of the overarching goals of the
SWTP is to “protect and enhance the en-
vironment, promote energy conservation,
improve the quality of life, and promote
consistency between transportation im-
provements and State and local planned
growth and economic development pat-
terns.” Additionally, a primary objective
of the SWTP is to “ensure that the State-
wide Transportation Plan and the Plan’s
goals support the objectives of land use
management agencies and organizations;
natural resource management agencies;
environmental protection agencies; and
conservation and historic preservation
agencies.”?*¢

At the minimum, these long range trans-
portation plans should be revised to
forecast challenges and needs not just

to water supply, but also to water quality
that may impact transportation planning.
Additionally, GDOT and the ARC should
establish goals and strategies that priori-
tize water quality and watershed plan-
ning. The Unified Planning Work Program
(UPWP) developed annually by the ARC
is used to coordinate transportation plan-
ning activities across the region. This plan
should be updated to include watershed
planning or studies related to water sup-
ply or water quality impacts from trans-
portation projects. It could include any
ongoing or planned studies regarding the
use of green infrastructure on roads and
highways.
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The new efforts by ARC to integrate

the various water plans of the Metro-
politan North Georgia Water Planning
District, and to better connect the water
plans with other ARC planning docu-
ments, could bode well for an approach
to transportation planning in the region
that considers land use and land planning
impacts of transportation development
as well as the potential to improve both
water quality and water supply reliability
through the use of green infrastructure in
transportation projects in the Metro area.

— -
pHoTO: City of Atlanta Departmeﬁt 1'
of Watershed Management e

A street bump out using bioretention.

Project Development

m Strengthen Permit to Prioritize Green

Infrastructure:

The Georgia Department of Transporta-
tion (GDOT) NPDES permit covers all new
and existing point source discharges of
stormwater from a municipal separate
storm sewer (MS4) owned and operated
by GDOT. Under the minimum control
measure for post-construction storm-
water management, the GDOT permit
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includes Section 4.2.5.4 “Low Impact
Development/Green Infrastructure.” This
provision encourages the Department of
Natural Resources Environmental Protec-
tion Division (EPD) to use green infra-
structure on both new and redeveloped
sites and requires GDOT to “review all
projects during the design phase to en-
sure the plans consider the use of green
infrastructure practices, including infil-
tration, reuse, and evapotranspiration.”
Additionally, the permit requires GDOT
to, at the minimum, develop a program to
conduct a green infrastructure feasibility
study and to implement green infrastruc-
ture where feasible.?®” The addition of the
chapter on post-construction stormwater
in GDOT’s revised drainage manual in
2014 reflects this requirement.

This permit is a critical first step towards
encouraging greater implementation of
green infrastructure in transportation
projects. However, GDOT’s permit could
be further strengthened by prioritiz-

ing green infrastructure. The California
Department of Transportation (Cal-
trans) provides a model for how a DOT
can further encourage the use of green
infrastructure in a NPDES permit. In fact,
one of the stated goals for Caltrans’ 2012
MS4 permit is to maximize opportunities
to incorporate green infrastructure.?>® Ef-
fective as of July 2013, the Caltrans MS4
permit requires all projects that create a
disturbed soil area, including projects that
are required to meet post-construction
stormwater management requirements,
to follow the “Design Pollution Prevention
Best Management Practices” which con-
sist of the following principles: “a) Con-
serve natural areas, to the extent feasible,
including existing trees, stream buffer
areas, vegetation and soils; b) Minimize
the impervious footprint of the project; c)
Minimize disturbances to natural drain-
ages; d) Design and construct pervious
areas to effectively receive runoff from
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impervious areas, taking into consid-
eration the pervious areas’ soil condi-
tions, slope and other pertinent factors;
e) Implement landscape and soil-based
BMPs such as compost-amended soils
and vegetated strips and swales; f) Use
climate-appropriate landscaping that
minimizes irrigation and runoff, promotes
surface infiltration, and minimizes the use
of pesticides and fertilizers; and g) Design
all landscapes to comply with the Cali-
fornia Department of Water Resources
Water Efficient Landscape Ordinance.”?>?
This illustrates one approach to better
prioritizing technologies, such as green
infrastructure, that capture and treat
stormwater runoff onsite. Additionally, the
Caltrans permit requires that post-con-
struction stormwater management best
practices be designed to first prioritize
infiltration, harvest, re-use, and/or evapo-
transpiration of stormwater runoff and
second, capturing and treating stormwa-
ter runoff. Specifically, the permit states
that the “Department shall always priori-
tize the use of landscape and soil-based
BMPs to treat stormwater runoff. Other
BMPs may be used only after landscape
and soil-based BMPs are determined

to be infeasible.”??© The Caltrans MS4
permit provides an example of how the
GDOT permit could be strengthened be-
yond basic consideration of green infra-
structure approaches to actually prioritize
practices.

MS4 permits from lllinois and Minnesota,
as detailed in the “Permitting Green Infra-
structure” guide, provide two additional
examples of how GDOT’s permit could
better prioritize the use of green infra-
structure.?®’ The lllinois General MS4 per-
mit from 2009 includes a list of prioritized
general strategies: “i) preservation of the
natural features of the developed site,
including natural storage and infiltration
characteristics; ii) preservation of existing
natural streams, channels, and drainage
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ways; iii) minimization of new impervious
surfaces; iv) conveyance of storm water
in open vegetated channels; iv) construc-
tion of structures that provide both quan-
tity and quality control, with structures
serving multiple sites being preferable to
those serving individual sites; and vi) con-
struction of structures that provide only
quantity control, with structures serving
multiple sites being preferable to those
serving individual sites.”?%? These strate-
gies are ranked by preference, requiring
permittees to adopt one or more in order
of preference, and to provide a rationale
for selecting a different strategy. The
GDOT permit could add a similar provi-
sion under Section 4.2.5.1(a) to not only
encourage, but prioritize practices that
reduce impervious surface, utilize natural
infiltration, and address both water qual-
ity and water quantity.

Under the post-construction manage-
ment section of the Minnesota Draft
Phase Il Permit adopted in 2012, permit-
tees are required to “develop and imple-
ment a Post-Construction Stormwater
Management program that requires the
use of any combination of BMPs, with
highest preference given to Green Infra-
structure techniques and practices (e.g.
infiltration, evapotranspiration, reuse-
harvesting, conservation design, urban
forestry, green roofs, etc.).” This permit
clearly establishes green infrastructure
as the preferred approach for post-
construction stormwater management
technologies. Additionally, the permit re-
quires that for new development projects,
there is “no net increase from pre-project
conditions (on an annual average basis).”

Other alternatives to strengthen the post-
construction stormwater management

requirements and better encourage green
infrastructure for GDOT new and redevel-
opment projects also include establishing
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objective numeric performance standards
to mimic pre-development hydrology and
setting a limit or ceiling on the amount

of effective impervious area. Additionally,
the GDOT permit could incorporate the
requirements from the City of Atlanta’s
MS4 permit to establish a program devel-
op an inventory of publicly and privately
owned practices. The Atlanta permit also
requires inspection and maintenance
components as part of this program.?®3

Enhance the GDOT Drainage Manual

As part of its effort to promote GI/LID
practices under its MS4 permit, in Octo-
ber 2014 GDOT released a revised ver-
sion of its Manual on Drainage Design for
Highways, with a chapter (Chapter 10)
devoted to post-construction stormwa-
ter design guidelines.?®* For applicable
projects as defined within the chapter
(section 10.2), the manual requires con-
sideration of GI/LID practices. It also
requires that where applicable, BMPs
must be sized to treat the initial 1.2 inches
of runoff, as well as bringing about an
80% reduction in total suspended solids
(TSS).%%5 This is in keeping with the cur-
rent approach in Georgia’s Blue Book,
and GDOT’s manual should be updated
in the future to reflect updates to the
Blue Book that are expected to further
promote and guide the implementation
of green infrastructure. The chapter also
details various LID/GI BMPs and provides
guidelines for assessing their suitability
for a given project. The drainage manual
also now includes a template for a Post-
Construction Stormwater Report to be
submitted to GDOT with all plans where
applicable, and this report’s LID/GI
Checklist is intended to assist GDOT with
its tracking and reporting of the practices
implemented where MS4 requirements
apply.
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This creates a more relevant and some-
what more updated technical document
building upon the expanding information
available regarding the use of green infra-
structure in transportation projects. With
updated technical information, its guid-
ance may need to shift and become more
up-to-date and robust as more informa-
tion regarding the use of Gl practices in
transportation projects becomes avail-
able.

The drainage manual could have a more
enhanced stormwater control selection
process. Chiefly, the WSDOT Highway
Runoff Manual provides a model that bet-
ter prioritizes green infrastructure. Under
its Best Management Practice (BMP)
selection process, green infrastructure
technologies must be considered first
and, if determined to be infeasible, then
more structural practices can be consid-
ered. This change would complement a
similar revision to the GDOT permit to
require evaluation of green infrastructure
first, as demonstrated in the Caltrans MS4
permit, the lllinois permit, and the Minne-
sota permit.

In summary, the new drainage manual
should be updated to reflect the most
recent information regarding the effec-
tiveness and applicability of appropri-
ate green infrastructure technologies
for roads and highways. The selection
process for best management practices
should be amended to prioritize and
require consideration of green infrastruc-
ture first, and then where it is infeasible,
allow for alternative practices
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m Revise Complete Streets Policy to

Include Green Infrastructure

In 2012, the Georgia State Transportation
Board adopted a resolution in support of
GDOT’s Complete Streets policy which
was incorporated into the Agency’s state
Design Policy Manual. The focus of the
policy is to promote access to public
transportation and to increase safety for
pedestrians and bicyclists. Three general
principles guide the Complete Streets
policy for GDOT: 1) accommodations for
transit should be integrated into roadway
new construction and reconstruction
through design features (such as park
and ride lots); 2) the design of roadways
and intersections near transit facilities
should accommodate pedestrians and
prioritize safety; and 3) the design or new
or reconstructed roadways should not
preclude future transit facilities.?®

Although the Complete Streets policy
improves pedestrian and bicycle safety
and access to public transportation, it
does little to incorporate environmental
impacts or considerations. The existing
Complete Streets policy offers an oppor-
tunity to better prioritize green infrastruc-
ture by establishing similar requirements
and guidelines that promote stormwater
management practices that use infiltra-
tion, evapotranspiration, harvesting, or
re-use. GDOT should either revise its
Complete Streets policy to include green
street elements or adopt a complimen-
tary Green Streets policy. Green streets
can complement complete streets in a va-
riety of ways. For example, bioswales and
rain gardens along streets that provide
stormwater management can be inte-
grated into traffic-calming elements such
as chicanes, islands, or curb extensions
which improve safety for all users.2%”
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Planning

m Update the Capital Improvement

Planning Process to Identify
Opportunities for Green Infrastructure

The City creates a Capital Improvement
Plan (CIP) for a period of five years that
is reviewed by the ARC and the Geor-

gia Department of Community Affairs
(DCA) before it is adopted by the City.
Additionally, a Short-Term Work Pro-
gram (STWP) that covers unfunded and
funded, capital and non-capital projects
over a fifteen year time period is reviewed
and adopted. Each city department puts
together a CIP which is then coordinated
citywide.?®8 |n its capital improvement
planning process, the City should identify
opportunities to incorporate stormwater
management into planned transporta-
tion projects as appropriate. For example,
Atlanta should add criteria to evaluate
stormwater needs in order to better lever-
age funds and avoid having to construct
stand-alone green infrastructure projects
that may be more expensive.

Recommendations for the City of Atlanta

sites and requires the City to review and
revise ordinances and other regulations
to ensure that they do not limit or pro-
hibit the use of green infrastructure.?%°
One important difference is that the
Atlanta permit requires the City to have a
program in place for considering the use
of green infrastructure and developing an
inventory of privately and publicly owned
practices and must include an inspec-
tion and maintenance component.?’® As
discussed more completely in “Staying
Green: Strategies to Improve Operations
and Maintenance of Green Infrastruc-
ture in the Chesapeake Bay Watershed,”
inspection and maintenance are critical to
ensure proper function of green infra-
structure practices. As discussed in more
detail in recommendations to strengthen
the GDOT MS4 permit, the Atlanta MS4
permit could be further strengthened by
establishing objective numeric perfor-
mance standards to mimic pre-develop-
ment hydrology and setting a limit or ceil-
ing on the amount of effective impervious
area.

m Adopt a Green Streets or Green

Project Development Complete Streets Policy

= Update Permit The City of Atlanta should consider

Under the post-construction require-
ments of the current MS4 permit for the
City of Atlanta, permittees must imple-
ment the standards under the Georgia
Stormwater Management Manual, or an
equivalent local design manual. Similar
to the GDOT MS4 permit, the City’s MS4
permit includes Section 3.3.10(b) entitled
“Green Infrastructure/Low Impact Devel-
opment (GI/LID)” which states that EPD
encourages the use of green infrastruc-
ture for post-construction stormwater
management on new and redeveloped
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adopting a Green Streets Policy or follow
the model of GDOT and adopt a Green
Complete Streets Policy, with the addi-
tion of stormwater management require-
ments and guidelines that prioritize the
use of green infrastructure. Establishing

a Green Streets Policy would be in line
with the City’s post-construction storm-
water management ordinance and permit
requirements to encourage the use of
green infrastructure for new and redevel-
oped sites. Under the current MS4 permit,
the City is required to review and pro-
vide comment, at the minimum, for any
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regulations related to roads and parking
lots that might limit or prohibit the use of
green infrastructure. Roads and parking
lots are clearly identified as opportuni-
ties to implement green infrastructure
and adopting a stand-alone green street
policy or in combination with a complete
streets policy would build on this foun-
dation. The City of Atlanta could look

to the model of the green streets policy
adopted by the City of Tucson, Arizona
as a city with a similarly sized population
that is also dealing with both water qual-
ity and water supply issues. The primary
driver for Tucson’s green streets policy
were mitigating the urban heat island
effect, improving the urban forest, and
increasing water conservation rather than
stormwater management.?”! Under its
policy, the Tucson Department of Trans-
portation (TDOT) must incorporate green
infrastructure into new and upgraded
streets to capture the first half-inch of
rainfall on site and ensure that the streets
are covered by a 25 % tree canopy.?’?

The City of Atlanta is already moving
forward with at least one green street
project, located on Boone Boulevard.
Stormwater that runs off this street flows
into nearby Proctor Creek, a low-income
community of color that was recently
designated as the focus of an Urban Wa-
ters Federal Partnership. The Department
of Watershed Management proposes

to use planter boxes, permeable pave-
ment, and bioretention to address traffic,
community, and water quality needs.?”3
Adopting a Green Streets Policy or a
Green Complete Streets Policy would
encourage and prioritize the use of green
infrastructure practices with transporta-
tion projects on City of Atlanta streets.
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Funding

= Implement a Stormwater Utility

Currently, the City of Atlanta does not
have a stormwater utility fee in place. In
1999, the City implemented a stormwater
utility but in Fulton County Tax Payers
Association v. City of Atlanta, the util-

ity fee was declared a tax and therefore
deemed unconstitutional.?”* Although the
City’s stormwater utility was not appro-
priately structured, many other storm-
water utilities have emerged across the
state. The Columbia County stormwater
utility was the second to be challenged

in court in 2003, but this time was found
to be a fee and was upheld unanimously
by the Georgia Supreme Court.?”> Al-
though there are significant challenges to
implementation, the City should consider
implementing a stormwater utility to
provide funding for stormwater manage-
ment, including increased utilization of
green infrastructure across the City. This
would support the City’s post-construc-
tion stormwater management ordinance
and efforts to integrate green infrastruc-
ture into transportation projects. Models
for effective stormwater utilities can be
found across the country and in Georgia
as well, such as the community of Griffin,
Georgia which implemented Georgia’s
first stormwater utility in 1997. Griffin
uses a tiered approach for residential
properties, charging single family homes
$1.77 per month and large single family
parcels $2.95 per month. Non-residential
properties are charged under a variable
rate based on the “Equivalent Residential
Unit” (ERU) which is used to calculate a
user fee that is proportional to the imper-
vious surface area on the property. Griffin
charges $2.95 per ERU every month, with
the ERU value set at 2,200 square feet

of impervious surface.?’® The character-
istics of 44 stormwater utilities across
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Georgia can be compared via the Georgia
Stormwater Utility Dashboard published
online by the University of North Carolina
Environmental Finance Center?’” At the
minimum, Atlanta should evaluate the
structure of different stormwater utilities
as well as the related education and out-
reach that local governments have used
across the country to develop specific
recommendations for how a stormwater
utility could be structured.

Evaluate Alternative Financing
Mechanisms and Grant Opportunities

In addition to evaluating the structure
and implementation of a stormwater util-
ity, the City should examine alternative
financing mechanisms such as Business
Improvement Districts (BIDs), tax incre-
ment financing, and grant opportunities.
In 1995, Central Atlanta Progress founded
the Atlanta Downtown Improvement Dis-
trict CADID) led by a board with represen-
tatives from both the public and private
sector. The ADID stretches across 220
blocks in downtown Atlanta. The City, in
coordination with this existing community
improvement district, should consider
opportunities to incorporate stormwater
management and green infrastructure
into its transportation and infrastructure
projects. For example, in the 2013 annual
report, ADID reported that 72 intersec-
tions were upgraded. In the future, oppor-
tunities to integrate green infrastructure
elements into these types of improve-
ments should be evaluated.?”® Tax incre-
ment financing, termed tax allocation
districts (TAD) in Atlanta, offer another
potential financing strategy. Invest At-
lanta acts as the redevelopment agent for
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the ten existing TADs within the City.?”°
While not appropriate for every project,
TADs offer another strategy to provide
potential financing for green infrastruc-
ture in transportation projects. Addition-
ally, the City should consider opportuni-
ties to incorporate green infrastructure
into transportation projects that may
make projects more competitive for dif-
ferent grant opportunities, such as Urban
Forestry grants or through the Transpor-
tation Investment Generating Economic
Recovery (TIGER) funds.

In conclusion, the City of Atlanta has some
stronger regulatory drivers currently in
place to encourage the use of green infra-
structure, such as its MS4 permit and the
City’s post-construction stormwater man-
agement ordinance. Moreover, the City has
demonstrated interest in further integrating
green infrastructure through the conven-
ing of the Green Stormwater Infrastructure
Task Force and the pursuit of goals, metrics
and benchmarks with which to measure
progress. Both the existing Context Sensi-
tive Solutions Policy under GDOT and the
Complete Streets Policy for the City help to
lay the groundwork for future revisions to
further support the use of green infrastruc-
ture on roads and highways. The Georgia
Coastal Stormwater Supplement and the
expected revisions to the Blue Book will also
likely encourage greater implementation of
green infrastructure. At the same time, the
lack of a stormwater utility represents a bar-
rier to implementation. As the City moves
forward in evaluating opportunities to inte-
grate green infrastructure citywide, these
recommendations should act as a resource
for how to address transportation projects
specifically.
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CHAPTER 6

Conclusions

Across the country, many communities are
looking to green infrastructure as a cost-
effective approach to manage polluted
stormwater runoff that provides additional
benefits beyond water quality. Roads and
highways represent a significant source of
impervious surface that can contribute to
high volumes of runoff that pollute local
waters and exacerbate flooding. Throughout
the United States, there are approximately

4 million miles of publicly owned roads,
including federal-aid highways and other
state or locally-owned roads.?8° Green infra-
structure practices for roads and highways
include natural dispersion where stormwater
runoff is directed into a naturally vegetated
area; bioinfiltration techniques that utilize
vegetation to capture and filter out pol-
lutants from stormwater are considered
green infrastructure practices for roads and
highways such as grass buffers, vegetated
filter strips, bioinfiltration swales, conserving
or planting vegetation, or media filter drains;
and infiltration practices such as infiltration
trenches and permeable pavements, with
limited application on highways.?®' These
practices not only manage stormwater, but
can reduce the urban heat island effect,
mitigate flooding, and provide other ben-
efits to local communities.

Despite these benefits, unigue challenges to
green infrastructure in transportation proj-
ects remain. Highway design is determined
by the Federal Highway Administration’s
(FHWA) guidelines with little flexibility to
reduce impervious surface area. The linear
nature of roads and highways also limits

the available right-of-way for stormwater
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management. Green infrastructure prac-
tices, such as permeable pavement, that
can be used for new or redevelopment sites
may not be appropriate for certain road or
highway contexts. Additionally, during the
planning stage, challenges such as a lack of
political will, coordination among municipal
departments or state agencies, regulatory
drivers, data on technical constraints, or
defined processes to prioritize green infra-
structure can make it difficult to integrate
green infrastructure into transportation
projects. A lack of clear funding streams
can also make it difficult to include green
infrastructure in road and highway projects.
However, increased integration of green
infrastructure practices in transportation
projects has the potential to better leverage
funds and provide multiple benefits from
reduced flooding to improved air quality.
Across the country, a number of communi-
ties are incorporating green infrastructure
into transportation and cities like Seattle,
Portland, Tucson, Cleveland, and Syracuse
provide models of different strategies.

State DOTs and local governments should
consider the following planning, project
development, and funding recommenda-
tions to address these challenges and better
integrate green infrastructure into transpor-
tation projects. At the planning level, DOTs,
local governments, and other transporta-
tion agencies should consider requiring the
use of a Context Sensitive Solutions (CSS)
planning process, implementing a Green
Highways Watershed Approach, prioritizing
green infrastructure within the Long-Range
Statewide Transportation Plans (LRSTP)
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and the Long-Range Transportation Plans
(LRTP), and prioritizing green infrastructure
in transportation projects through capital
improvement planning. At the project de-
velopment level, DOTs, local governments,
and other transportation agencies should
consider revising MS4 permits to better
prioritize green infrastructure through ob-
jective numeric performance standards to
mimic pre-development hydrology, specific
green infrastructure requirements, or limits
or ceilings on the amount of effective imper-
vious area. Additionally, local governments,
DOTs, and other transportation agencies
should adopt or revise design manuals and
design standards that encourage green
infrastructure and implement green streets
policies. From a funding perspective, local
governments should consider implementing
a stormwater utility to provide a dedicated
revenue stream for stormwater manage-
ment and green infrastructure. Additionally,
stormwater management needs should be
incorporated into the capital improvement
planning process to identify opportunities to
integrate green infrastructure into transpor-
tation projects early in the planning process.
Alternative financing mechanisms such
as business improvement districts or tax
increment financing should be considered
and grant opportunities, such as the Trans-
portation Investment Generating Economic
Recovery (TIGER) grant program, should be
evaluated.

68

Bioswale on Angola
Road in Toledo, Ohio
running through
residential and
commercial/office
areas.

Refining these recommendations further,
this report examines two case studies, To-
ledo, Ohio and Atlanta, Georgia. Both cities
are moving forward with green infrastruc-
ture planning and these recommendations
can provide additional resources as they ad-
dress specific opportunities and challenges
related to transportation. The City of Toledo,
Ohio has implemented a number of green
infrastructure projects to reduce chronic
localized flooding and combined sewer
overflows, including pervious alleys and the
Maywood Avenue project that uses per-
meable pavement and bioswales. To more
strategically implement green infrastructure
across the city, Toledo established a Green
Stormwater Infrastructure Task Force. The
specific recommendations in this report can
be used by the Task Force to address op-
portunities to integrate green infrastructure
into transportation projects citywide. The
City of Atlanta is dealing with similar chal-
lenges regarding flooding and stormwater
pollution. Like Toledo, Atlanta has started
installing green infrastructure and is moving
forward with a planning to identify strate-
gies to implement green infrastructure more
comprehensively. The specific recommen-
dations developed for the local, state, and
regional levels for Atlanta can be used in
this process as a resource for how to better
integrate green infrastructure into transpor-
tation projects across the city.
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APPENDIX A

Federal Laws and Regulations that Impact
Stormwater Management in Transportation
Project Development

Within this broader context of transporta-
tion and capital improvement planning,
transportation agencies must meet a num-
ber of different federal requirements relat-
ing to stormwater management including
acquiring permits for stormwater discharges
and developing stormwater management
plans as well as meeting any local or state-
specific requirements.?®2 The regulatory
landscape for roads and highways in re-
gards to stormwater is complex. Federal,
state, and local laws impact how stormwa-
ter runoff is managed from transportation
projects. For instance, state laws may be
more protective than federal laws, but they
cannot preempt federal laws. At the local
level, Departments of Transportation (DOTs)
are not required to meet municipal water
quality standards, but their National Pollut-
ant Discharge Elimination System (NPDES)
permits do require cooperation among
other adjacent NPDES permittees which are
often municipalities. This appendix will focus
on federal laws that have the most impact
on how stormwater is managed for trans-
portation projects. Other federal statutes,
such as the National Environmental Policy
Act (NEPA) or the Clean Air Act, will have

a more significant impact on transportation
projects as a whole and should be consid-
ered in the broader context of transporta-
tion planning. Additionally, this section will
outline key state and local laws relating to
stormwater management from roads and
highways in Atlanta, Georgia and Toledo,
Ohio.
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The Clean Water Act

The underlying objective of the Clean Water
Act is “to restore and maintain the chemical,
physical, and biological integrity of the
Nation’s waters.” To implement this objec-
tive, the Clean Water Act establishes two
interim goals that set the framework for the
Act. The first goal is to eliminate discharges
of pollutants into navigable waters by 1985
and the second is to achieve water quality
that supports fishing, swimming, and that is
protective of wildlife, fish, and shellfish by
1983. In order to achieve these goals, the
Clean Water Act sets regulatory standards,
permits, licenses, and enforcement pro-
cedures for municipal and industrial dis-
chargers and establishes federal assistance
programs to fund wastewater treatment.?83
The Act relies on a balance of federal and
state responsibility to protect clean water.
For example, states set their water qual-

ity standards and can be authorized by the
EPA to administer and enforce permitting
programs. In general, this partnership can be
characterized as the states taking respon-
sibility for implementation and every day
activities and the EPA providing oversight,
setting pollution abatement agendas, and
developing standards.?8*

The Clean Water Act and specifically Sec-
tions 402, 303, 401, and 404, are some of
the primary drivers of stormwater manage-
ment for transportation projects. Section
402 creates the National Pollutant Dis-
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charge Elimination System (NPDES). Under
the Act, it is illegal to discharge pollutants
from discrete sources like pipes, known as
point sources, into waters of the United
States without a permit. This section estab-
lishes the permitting program to regulate
discharges from point sources, including
stormwater from roads and highways man-
aged by Departments of Transportation
(DOTs). The Clean Water Act under Section
303(d) requires states to prioritize waters
that don’t meet state water quality stan-
dards and develop pollution caps for spe-
cific dischargers. DOTs can be included in
these pollution caps, known as Total Maxi-
mum Daily Loads (TMDLs), and be required
to develop stormwater controls to meet
those limits. Under Section 401, applicants
for permits or licenses that may cause a
discharge of pollutants into navigable wa-
ters are required to receive a certification
from the relevant state that the discharge

Definitions

Non-point source: Non-point source
results from precipitation, land runoff,
drainage, seepage, atmospheric depo-
sition, or hydrologic modification and
refers to water pollution that does not
meet the definition of a point source.

Point source: A point source, as de-
fined by the U.S. Environmental Protec-
tion Agency (EPA), is “any discernible,
confined and discrete conveyance,
including but not limited to any pipe,
ditch, channel, tunnel, conduit, well,
discrete fissure, container, rolling stock,
concentrated animal feeding operation,

won’t violate water quality standards and
other applicable requirements. These “401
certifications” can drive implementation

of stormwater management practices for
transportation projects to ensure that the
proposed activity doesn’t violate water
quality standards. Section 404 establishes
a specific permitting regime for activities
that discharge “dredge and fill materials,”
such as mining projects or infrastructure
development.?®® In order to be issued a 404
permit, the applicant must receive a 401 cer-
tification and in some cases meet specific
requirements that may require stormwater
treatment or stormwater retrofits for trans-
portation projects. Although other sections
of the Clean Water Act impact the manage-
ment of stormwater on roads and highways
or provide funding, these four sections are
the most important drivers for planning and
are discussed in more detail below.

or vessel or other floating craft, from
which pollutants are or may be dis-
charged.”

Total Maximum Daily Load (TMDL):
For impaired waters listed under the
Clean Water Act’s 303(d) list, states
must develop a Total Maximum Daily
Load (TMDL). A TMDL is a calculation
of the maximum amount of pollution
that can be discharged into that water
body to still meet water quality stan-
dards. Pollution caps are set for point
sources, known as wasteload alloca-
tions (WLASs) and for non-point sourc-
es, known as load allocations (LAS).3

"What is Nonpoint Source Pollution?, U.S. Environmental Protection Agency, Available online
http://water.epa.gov/polwaste/nps/whatis.cfm, Accessed 1 September 2014.

2 What is Nonpoint Source Pollution?, U.S. Environmental Protection Agency, Available online
http:/water.epa.gov/polwaste/nps/whatis.cfm, Accessed 1 September 2014.

3 What is a TMDL?, U.S. Environmental Protection Agency, Available online
http://water.epa.gov/lawsregs/lawsguidance/cwa/tmdl/overviewoftmdl.cfm, Accessed 1 September 2014.
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Section 402:
The National Pollutant Discharge
Elimination System (NPDES)

Section 402 of the Clean Water Act es-
tablishes the National Pollutant Discharge
Elimination System (NPDES) which requires
permits for all facilities that discharge pol-
lutants from point sources into waters of
the United States.?®® To address the emerg-
ing impacts of non-point source pollution,
Congress amended the Clean Water Act

in 1987 and the Environmental Protection
Agency (EPA) issued the Phase | Storm-
water Rule in 1990 followed by the Phase I
Stormwater Rule in 1999. Under the Phase

| Stormwater Rule, NPDES permits were
required for operators of municipal sepa-
rate storm sewer systems (MS4s) for large
municipalities serving populations of 10,000
people or more and for industrial activity
and construction sites of five acres or more.
Under the Phase Il Stormwater Rule, NPDES
permits were required for smaller MS4s and
construction sites between one and five
acres.?®’

Under the Clean Water Act, Departments

of Transportation (DOTs) are classified as
operators of MS4s and are required to

hold NPDES permits for stormwater dis-
charges.?®8 In other words, this means that
transportation projects and related con-
struction activities are considered point
sources of stormwater runoff.28° They fall
under NPDES jurisdiction because highways
and transportation infrastructure include
storm drains that may either be directly
connected to a municipal stormwater sys-
tem or that are comparable to a municipal
system. Additionally, construction of roads
and highways is likely to disturb over an acre
of land. 2%°

As NPDES permittees, DOTs must develop
a stormwater management program (SMP)
that incorporates six minimum control
measures 1) public education and outreach,

2) public involvement and participation, 3)
illicit discharge detection and elimination, 4)
construction site runoff control, 5) post-con-
struction stormwater management in new
development and redevelopment, and 6)
pollution prevention and good housekeep-
ing.2?' Additionally, DOTs must develop a
Stormwater Management Plan (SWMP) that
describes how the stormwater management
program is being implemented and how

the DOT is addressing stormwater pollution
to the maximum extent practicable.?®? The
SWMP must contain measurable goals for
each of the six minimum control measures.
The requirements for post-construction
management in new and re-development as
well as pollution prevention are potentially
important drivers for the implementation

of green infrastructure in transportation
projects.

It is important to note that DOTs differ in im-
portant ways from other NPDES permittees
like cities and towns. This can create unique
challenges in developing effective storm-
water programs. For example, one DOT can
be covered by multiple Phase | and Phase I
NPDES permits that may have different re-
quirements. DOTs can act as a co-permittee
with other agencies or municipalities under
those permits.2%3

Section 303:
Water Quality Standards and
Implementation Plans

Section 303 of the Clean Water Act also
impacts roads and highways regarding the
management of stormwater runoff. Specifi-
cally, Section 303(d) requires states to iden-
tify waters that don’t meet state water qual-
ity standards, even after full implementation
of basic permitting requirements.?** Every
two years, states are required to report the
health of all waters across the state. This
biennial water quality report, required under
Section 305(b), is often used along with as-
sessments of non-point source pollution as
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required under Section 319 to develop this
list of threatened and impaired waters, often
referred to as a state’s “303(d) list.” 29°

After a waterbodly is listed as impaired, the
state must prioritize the listed waters based
on criteria such as level of risk to human
health and vulnerability of aquatic habitat.
The state is required to develop a Total
Maximum Daily Load (TMDL) for the im-
paired water which determines the maxi-
mum amount of a pollutant that the water-
body can receive to still meet water quality
standards and then uses this cap to allocate
allowable loads from different sources of
that pollutant.?®® TMDLs can be used for
more than one pollutant and are increasing-
ly being implemented at a watershed scale.

Discharges of stormwater that have a
NPDES permit are point sources and must
be given specific pollutant limits, known as

Waste Load Allocations (WLAS) under a
TMDL. As point source discharges of storm-
water, DOTs may be required to meet WLAs.
Stormwater discharges that are not covered
under a NPDES permit are considered non-
point sources and may be required to meet
Load Allocations (LAs). Where a TMDL is in
place, NPDES permits must include effluent
limitations, although the EPA recommends
that effluent limitations of stormwater be
expressed in terms of best management
practices (BMPs) rather than setting a
numerical limit.2%” Because many roads

and highways cross through different water-
sheds, DOTs may be required to meet mul-
tiple TMDLs. For example, New York State
DOT (NYSDOT) as of 2009 was named as

a stakeholder in five different TMDLs for
pollutants such as phosphorous and nitro-
gen.?%® As a result, TMDLs can be an impor-
tant driver for implementation of stormwater
retrofit BMPs, including green infrastructure.

The Maryland State Highway Administration (MSHA) and the

Stormwater Management Act of 2007

The state of Maryland is located in the Chesapeake Bay watershed and is part of the
Chesapeake Bay Total Maximum Daily Load (TMDL). The Maryland State Highway
Administration (MSHA) is named in multiple TMDLs and therefore must meet spe-

cific pollution limits. As part of the state’s efforts to comply with the limits set under
the comprehensive Chesapeake Bay TMDL, Maryland passed the Stormwater Man-
agement Act of 2007 which requires the use of Environmental Site Design (ESD) to
the maximum extent practicable. ESD, similar to green infrastructure or low impact
development, is defined as the use of “small-scale stormwater management prac-
tices, nonstructural techniques, and better site planning to mimic natural hydrologic
runoff characteristics and minimize the impact of land development on water re-
sources.” As a result, MSHA must also follow the ESD requirements for projects with
new impervious area. This example illustrates how Clean Water Act requirements
and state law can impact how stormwater management is addressed on roads and
highways and provides a model for requiring the use of green infrastructure.

" Chapter 5.0 Environmental Site Design, Maryland Stormwater Design Manual, Maryland Department of
the Environment, 2009, Available online < http:/www.mde.maryland.gov/assets/document/Design%20
Manual%20Chapter%205%2003%2024%202009.pdf >, Accessed 3 September 2014.
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Section 401: Certification

Under the Clean Water Act, applicants for
federal permits or licenses to allow activities
that would include constructing or operat-
ing facilities which may result in a discharge
into navigable waters must receive a certi-
fication from the state where the discharge
will originate that the activity complies

with applicable water quality standards,
restrictions, or other requirements. This is
known as a “401 certification.” As listed in
the statute, the applicant must demonstrate
that the activity is consistent with effluent
limitations set by the state or tribe (Section
301), water quality related effluent limita-
tions (Section 302), water quality standards
and implementation plans (Section 303),
national standards of performance (Sec-
tion 306), toxic and pretreatment standards
(Section 307), and any other appropriate or
relevant requirement.

This section of the Clean Water Act offers
an important tool to states and tribes to re-
view proposed activities to protect against
significant damage to wetlands, rivers, and
other resources. States and tribes are able
to grant a 401 certification with conditions,
deny, or waive certification.?®® This process
has generally been applied to Section 404
permit applications for dredge and fill activi-
ties, private hydropower dam construction
and operation that require a federal license,
and NPDES permits in states where the EPA
issues the permits (non-delegated states).

While there is a less direct connection to
stormwater runoff from roads and high-
ways, a state or tribe can use its 401 cer-
tification to require treatment or retrofits
for stormwater to meet state water quality
standards or other applicable requirements.
For example, the Oregon Department of
Transportation (ODOT) planned to widen a
four lane highway to six lanes in a western
suburb of Portland. Runoff from this high-
way flows into the Tualatin River which has
TMDLs in place for phosphate, temperature,
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and bacteria. Additionally, the Tualatin River
supports habitat for salmon that have been
designated as “threatened” under the En-
dangered Species Act. Copper, a common
pollutant found in highway runoff, can cause
neurological damage and behavioral chang-
es in salmon. ODOT’s NPDES permit doesn’t
specifically call for stand-alone stormwater
retrofit projects. However, the combination
of Oregon’s 401 certification required for a
Clean Water Act Section 404 permit as well
as compliance requirements under the En-
dangered Species Act led ODOT to improve
treatment of the runoff from the existing
lanes and add treatment for the new lanes.
As a result, ODOT built a modified media
filter drain which incorporates green infra-
structure elements by allowing infiltration
to occur.3%° This example illustrates how the
401 certification process can impact man-
agement of stormwater runoff from trans-
portation projects.

Section 404:
Permits for Dredged or Fill Material

Section 404 of the Clean Water Act deals
specifically with the discharge of dredge
and fill material into waters of the United
States and is administered by the Army
Corps of Engineers subject to guidance
from the EPA, which is legally binding and
known as the Section 401(b) Guidelines.

In general, Section 404 permits typically
cover infrastructure projects, water resource
projects, fill for development, and mining
projects. Some activities are exempt, such
as certain farming or forestry activities.
These permits are important for planning
and management of stormwater from roads
and highways because they may include
requirements for stormwater treatment and
discharge or retrofit treatment requirements
developed under a 401 certification.>”!

The federal government and the states
share responsibility for Section 404 permit-
ting decisions. As discussed in the previous
section, before the Corps can issue a 404
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permit, the applicant must receive a 401
certification from the state or tribe. Once a
401 certification is received, the Army Corps
can issue general permits for categories of
projects that are considered to have minimal
impacts and can be issued at the national,
regional, or state level. As long as the condi-
tions of the general permit are met, minimal
review is required.3%2 The Corps can also
issue individual permits for larger projects
that may have significant impacts and
require more detailed review and analysis.
Individual permits require analysis under

the 401(b) Guidelines which consist of four
requirements that must be met in order to
issue the permit: 1) there must be “no practi-
cable alternative” to the proposed discharge
which would have less environmental
impact; 2) the project can’t be permitted if
it violates other laws, specifically if it would
contribute to a violation of a state water
quality standard, jeopardize species listed as
“threatened” or “endangered” under the En-
dangered Species Act or adversely modify
their habitats, or if the project would violate
requirements to protect marine sanctuaries;
3) the project must not cause or contribute
to significant degradation of the waters of
the United States; and 4) the project must
include steps to minimize adverse environ-
mental impacts.°3

Other Federal Statutes

In addition to the Clean Water Act, other
federal statutes play a role in affecting the
management of stormwater runoff from
transportation projects. This is not intended
to be a comprehensive list of every federal
law that might impact stormwater manage-
ment, but rather to highlight some examples
that may act as drivers for green infrastruc-
ture and the prioritization of stormwater
management. Some of these statutes and
others that may not be listed may have a
more significant impact on transportation
planning as a whole, particularly the Nation-
al Environmental Policy Act (NEPA).
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Comprehensive Environmental
Response, Compensation, and
Liability Act (CERCLA)

The Comprehensive Environmental Re-
sponse, Compensation, and Liability Act,
also known as CERCLA or the Superfund
Act, establishes authority for the EPA to
enforce cleanup of hazardous wastes and
environmental contamination and creates
a trust fund to pay for cleanup when no
responsible party can be identified.3°* The
law creates a framework that makes previ-
ous and current owners of contaminated
sites liable for that contamination. The EPA
administers the program and is required to
develop a National Priorities List to iden-
tify and prioritize contaminated sites and
related cleanup actions. These cleanup ac-
tions can include requirements for control
of upstream sources of pollution including
polluted stormwater runoff. Federal agen-
cies can be liable for contaminated federal
facilities and may be liable if they generate
or transport waste even if it is ultimately
disposed at a non-federal facility.>%°

This is particularly important in relation to
stormwater management. A recent court
decision in 2011 found that the Washing-
ton State Department of Transportation
(WSDOT) was liable under CERCLA for the
cleanup and response costs of discharges
of stormwater that contained heavy metals,
polycyclic aromatic hydrocarbons (PAHS),
and other pollutants into a waterway des-
ignated as a Superfund site. In 1983, the
Commencement Bay Nearshore Tidal Flats
in Tacoma, Washington was listed on the
National Priorities List. This area includes the
Thea Foss and Wheeler Osgood Waterways.
The WSDOT was named as a Potentially Re-
sponsible Party in 1989 due to discharges of
highway runoff and construction of nearby
highways.3%¢ In May 2003, the EPA entered
into consent decrees with many of the
Potentially Responsible Parties, not includ-
ing WSDOT. In 2008, the EPA filed a com-
plaint against the WSDOT alleging that the
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agency had designed its highways to drain
and discharge runoff into the Thea Foss
waterway and that WSDOT should be liable
for the past, current, and future costs of re-
sponding to releases of contaminants such
as metals and polycyclic aromatic hydrocar-
bons (PAHSs) from that stormwater runoff.

In 2011, the court ruled that WSDOT is liable
for response costs at the Thea Foss Water-
way and as of that time the agency has not
pursued an appeal. If this decision is upheld,
it would set a precedent whereby Depart-
ments of Transportation could be held liable
under CERCLA for designing stormwater
systems that may contribute to the contami-
nation of sites.3%’This liability could impact
the way that roads and highways manage
stormwater runoff to mitigate the potential
to be held responsible under CERCLA.

The Safe Drinking Water Act

Enacted in 1974, the Safe Drinking Water
Act (SDWA) establishes authority for the
EPA and the states to regulate contaminates
in drinking water. In general, the SDWA ap-
plies to publicly and privately owned water
systems that have at least 15 service connec-
tions or regularly serve at least 25 people.

It requires the EPA to set national primary
drinking water regulations for contaminants
likely to be found in drinking water supplies
that pose risks to public health.

In 1996, amendments to the SDWA es-
tablished source water assessment and
protection programs to identify the source
of contaminants and determine the vulner-
ability of the water supply to contamina-
tion. Stormwater runoff from transportation
projects can threaten the water quality of
source waters used as public drinking water
supplies. For example, the 2002 Source
Water Assessment from Fairfax County

in Virginia indicated that the two major
sources of drinking water for their service
area, the Potomac River and the Occoquan
Reservoir, were highly susceptible to con-
tamination. Highways that run through the

75

Potomac River assessment area represent
5% of the total land area and 56% of the to-
tal impervious area.3°® Within the Potomac
River assessment area, the 2002 assess-
ment showed 48 different highway stream
or tributary crossings as well as five NPDES
permitted facilities.3°? Although there are no
enforcement mechanisms, states have the
authority to develop long-term source water
protection strategies which could include
addressing runoff from roads and highways.

Additionally, the SDWA addresses the
impact of groundwater pollution on drink-
ing water supplies by establishing state
underground injection control (UIC) pro-
grams.3'° UIC programs regulate injection
wells that store or dispose of fluids under-
ground. Owners and operators of UIC wells,
which can include DOTs, may be required
to develop stormwater management pro-
grams including pre-treatment retrofits.
For example, dry wells that are built above
the water table can be designed to dispose
of stormwater runoff, allowing infiltration
into groundwater supplies. The SDWA may
impose requirements on DOTs to meet pre-
treatment standards.3"

Endangered Species Act

In 1973, Congress passed the Endangered
Species Act (ESA) which authorized the U.S.
Fish and Wildlife Service (USFWS) and the
National Marine Fisheries Service (NMFS) to
list plant and animal species as “threatened”
or “endangered” based on their risk of ex-
tinction. To summarize a complex process,
once the appropriate Secretary has listed

a species, the Secretary must designate
critical habitat for that species and develop
recovery plans. If a federal agency or non-
federal entity wants to initiate an activity
that requires federal approval that would
affect the listed species, the appropriate
federal agencies must complete a biological
assessment to evaluate the impacts of the
proposed activity. If the Secretary finds that
the activity would jeopardize the existence
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of the species and would adversely affect
critical habitat, the Secretary must suggest
preferred alternatives. If no alternatives are
feasible, then the applicant can apply for
an exemption, continue at the risk of penal-
ties, or stop the proposed activity.3? The
ESA provides a powerful legal tool to put
in place protections for species that can
have a significant impact on transporta-
tion projects. For instance, the ESA might
come into play if a DOT proposed to build
a highway through a wetland and required
a Section 404 dredge and fill permit. If the
wetland was designated as critical habitat
for a threatened or endangered species
and there were no feasible alternatives that
would adequately protect that species or
the wetland habitat, the project might never
be implemented.

When it comes to stormwater manage-
ment from roads and highways, the ESA
may come into play if a proposed project
might impact an aquatic species listed as
threatened or endangered and the project
is either federally funded in part or in full or
the project requires a federal permit such
as NPDES or 404 permits. The ESA has
had a particular impact regarding stormwa-
ter management in the Pacific Northwest
where critical habitat for threatened and
endangered salmon often overlap with large
urban centers with significant transporta-
tion infrastructure.3® As a result, policies
and design to manage stormwater from
transportation has had to adapt to comply
with ESA requirements, which may result in
stricter water quality standards than under
state requirements.

Coastal Zone Management Act

The Coastal Zone Management Act (CZMA)
was enacted in 1972 specifically to address
impacts to coastal resources from increased
development and economic activity in
coastal areas. The Act authorizes grants to
states to develop and implement coastal
zone management programs. States that es-

tablish approved programs become eligible
for management grants, funding to manage
nonpoint source pollution, and for fund-

ing to support participation in the National
Estuarine Research Reserve System estab-
lished by the Act. Under Section 307, the
Act authorizes federal consistency provi-
sions which require each participating state
to be allowed to certify that any federal
action that would impact its coastal zone is
consistent with the state’s approved coastal
management program. This tool can create
greater cooperation between the states and
the federal government over activities that
impact coastal areas such as offshore en-
ergy production.3" Although participation
is voluntary, the grant programs and federal
consistency provisions provide incentives
for states to participate.

Because of the overall voluntary nature of
these programs, the CZMA is less likely to
impact transportation planning regarding
stormwater runoff. However, amendments
enacted in 1990, known as the Coastal
Zone Act Reauthorization Amendments
(CZARA) provisions, create financial incen-
tives for participants with an approved
coastal management program to include
an additional program element to address
nonpoint source pollution. The nonpoint
source management plan must be ap-
proved by the Secretary of Commerce and
the Administrator of the EPA. Unlike the full
coastal management program, if a par-
ticipant doesn’t submit a nonpoint source
management plan, it could lose up to 30 %
of its funding for the full program from the
National Oceanic and Atmospheric Admin-
istration (NOAA) and up to 30 % of grant
funding under the Clean Water Act’s Section
319 nonpoint source pollution management
grants.’"® Guidance developed by the EPA
for five major categories of polluted runoff
including urban runoff from roads and high-
ways doesn’t apply to dischargers that are
already covered by a NPDES permit.
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APPENDIX B

Transportation Planning Structure

and Process

The Transportation Planning Process

The Federal Highway Administration
(FHWA) lays out six basic stages for a trans-
portation project: 1) visioning and policy,

2) long-range planning and programming,
3) environmental studies and preliminary
design, 4) final design and right-of-way, 5)
construction, and 6) operations and main-
tenance. The scope of this report will be
primarily limited to the first three phases in
the life of a transportation project which can
be broadly considered as the project plan-
ning and project development stages.3'°

During the first stage, elected officials at dif-
ferent levels of government make long-term
policy and planning decisions. For example,
at the national or state level, members of
Congress or state legislatures may make
funding allocations or set requirements

for transportation agencies. At the local or
regional level, city councils may develop
long-term visions for their transportation
systems. The visioning and policy stage is
critical because it sets guidelines and im-
pacts decisions made throughout the other
stages of the transportation project. Once
this stage is complete, a transportation
project moves into the long-range planning
and programming stage. A regional trans-
portation agency, known as a Metropolitan
Planning Organization (MPO) develops a
Long-Range Transportation Plan (LRTP)
and a shorter-term Transportation Improve-
ment Program (TIP) for their region. At the
state level, each state Department of Trans-
portation (DOT) develops a Long-Range
Statewide Transportation Plan (LRSTP) and
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a Statewide Transportation Improvement
Program (STIP). Decisions about project
prioritization are impacted by the previous
visioning and policy setting stage. After
project concepts are approved under the
long-range planning process, a transporta-
tion project moves into the environmen-

tal studies and preliminary design phase.
Federal and state regulations require envi-
ronmental review for individual projects and
technical analysis as well as consideration
of alternative projects helps to drive deci-
sion making. This is where consideration of
applicable laws and regulations regarding
stormwater management may come into
play. This stage is informed by the broader
policy goals, values, and long-term priorities
developed in the earlier stages. Following
the initial planning and project develop-
ment stages, a transportation project goes
through final design, construction, and then
operations and maintenance. 3"

Transportation Planning Structure

The United States Department of Transpor-
tation (USDQOT) is responsible for develop-
ing, implementing, and maintaining the na-
tion’s transportation infrastructure including
roads, airlines, and rail systems. State and
local governments and the related agencies
and departments are primarily responsible
for transportation planning. However, the
USDOQOT plays a primary role in providing
funding to state and local governments to
implement those plans which will be dis-
cussed in more detail in a later section.’”®
The USDOT is comprised of 13 different
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agencies. Of most relevance to stormwa-
ter management from roads and highways
are the Federal Highway Administration
(FHWA), the Federal Transit Administration,
and the Research and Innovative Technol-
ogy Administration (RITA). The FHWA pro-
vides financial and technical assistance to
state and local governments to support the
design, construction, and maintenance of
the National Highway System. Three offices
within the FHWA focus on environmental
planning, specifically the Offices of Natural
Environment and Human Environment that
work primarily on air quality, climate change,
sustainability, and transportation enhance-
ments. The Office of Project Development
and Environmental Review is focused on
the review processed established under

the National Environmental Policy Act
(NEPA).%" In 2002, the FHWA included
environmental stewardship as one of its
“Vital Few Goals” encompassing improving
environmental decision making as well as
increasing ecosystem and habitat conserva-
tion.>?° The Federal Transit Administration
(FTA) is responsible for providing techni-
cal and financial assistance to public tran-
sit systems. The Research and Innovative
Technology Administration (RITA) conducts
research to address the challenges and op-
portunities for the nation’s transportation
systems. This includes supporting research
on stormwater best management practices
and the use of green infrastructure on roads
and highways.3?'

While the federal DOT and related agencies
play an important role in providing financial
and technical assistance, local governments
and state DOTs play a primary role in trans-
portation planning. Every state, including
Puerto Rico and the District of Columbia,
has an agency or a department with the au-
thority and responsibility to plan and imple-
ment transportation projects.>?? These are
commonly referred to as the state’s Depart-
ment of Transportation, or DOT. The state
DOT is the largest governmental unit that
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develops transportation plans and projects.
State DOTs vary widely by state regarding
how they interact with local governments,
the balance of roles and responsibilities, and
their organizational structure. For instance,
some state legislatures actively review DOT
plans or programs.3?3 They also vary in the
types of roads they manage, including state
level highways, county level roads, or mu-
nicipal roads. Only a small %age of state
DOTs manage rural roads or manage all of
the roads within the state.>?* State DOTs are
responsible for developing and maintain-
ing a Long-Range Statewide Transporta-
tion Plans (LRSTP) that focus on long-term
future goals and strategies within a 20-year
period, at the minimum. These plans don’t
require specific project information, a finan-
cial plan, performance measures, or federal
approval.>®> Additionally, state DOTSs are also
required to complete a Statewide Trans-
portation Improvement Program (STIP)
updated every four years that identifies and
prioritizes transportation projects across the
state that will use federal funding.3%® The
STIP also identifies regionally significant
projects that may require federal action
from the FHWA or FTA. Projects listed in the
STIP can only be included if full funding for
the project can reasonably be anticipated
within the project period. Every project in
the STIP must also be consistent with the
LRSTP, the Metropolitan Transportation Plan
(MTP), specific planning factors such as
economic vitality, safety, and accessibility.
The FHWA and the FTA review and approve
the state’s STIP every four years. In addi-
tion to federal planning requirements, state
DOTs must meet state-specific planning
requirements. For instance, the New Jersey
DOT must submit a proposed transporta-
tion capital program to the legislature every
year in addition to its federal STIP require-
ments.3?8 These planning processes are
continued in the most recent surface trans-
portation reauthorizing legislation, Moving
Ahead for Progress in the 21st Century Act,
or MAP-21.32°
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Communities in urbanized areas with popu-
lations greater than 200,000 are required to
form Metropolitan Planning Organizations
(MPOs) that are both federally recognized
and funded. Urban communities with popu-
lations greater than 50,000 may also form
MPOs.33° MPOs are made up of represen-
tatives from local governments and trans-
portation agencies and in some cases can
be formed as part of a Regional Planning
Organization (RPO) or Council of Govern-
ments. Since transportation systems involve
multiple agencies and jurisdictions, the MPO
provides an opportunity to bring together
diverse stakeholders at the local, county,
and state level. The MPO is responsible for
developing a Unified Planning Work Pro-
gram (UPWP) every year which describes
transportation studies, planning tasks, and

a schedule of activities for the next one or
two years.>3! Additionally, the MPO com-
pletes and approves its Metropolitan Trans-
portation Plan (MTP), also known as the
Long-Range Transportation Plan (LRTP) ev-
ery five years. This plan describes long-term
and short-term actions to take place over
approximately twenty years and must be
consistent with the Long-Range Statewide
Transportation Plan (LRSTP) developed by
the state DOT.33?2 MPOs must also develop a
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Transportation Improvement Program (TIP)
updated every four years that identifies
projects and strategies from the MTP that
the MPO will implement over the next four
years. It must be fiscally constrained, mean-
ing that full funding for each project must
be reasonably anticipated within the project
period. The TIP is approved by the MPO and
then incorporated into the STIP developed
by the state DOT.3%3

Local governments and transportation
entities are important players in transporta-
tion planning as well. Transportation agen-
cies or departments, also generally known
as Departments of Transportation (DOTs) at
the municipal and county levels are respon-
sible for the roads and streets under their
jurisdiction. For urbanized areas, MPOs
create an opportunity for local governments
to engage at the state and regional level on
transportation planning. Stakeholders

in an MPO can include local highway
departments, airport authorities, or private
operators. Outside of urbanized areas
where an MPO is not required, the state
DOT takes over this collaborative role to
bring together local governments and
appropriate agencies. 334
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