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INTRODUCTION 
The core mission of U.S. Environmental Protection Agency (EPA) is to protect human health and the 

environment. EPA’s Office of Sustainable Communities (OSC) helps to support this mission by working 

with communities to reach development goals that create positive impacts on air, water, public 

health, economic vitality, and quality of life for residents. OSC created the Building Blocks technical 

assistance program to provide quick, targeted technical assistance on specific development topics 

by bringing subject matter experts to communities. Communities request this technical assistance 

through a competitive application process.  

The Building Blocks process is designed to move a community through a process of assessment, 

convening, and action planning—helping learn about a given topic and create a plan to move 

forward on implementation. The program helps a community identify potential challenges, as well as 

realize opportunities that already exist to make progress. It includes a series of pre-and post-workshop 

conference calls, a self-assessment, and an on-site convening of stakeholders to discuss issues, next 

steps, and actions related to advancing the community’s specific goals. These efforts help a given 

community gain a deeper understanding of a particular issue and identify specific steps necessary to 

move them closer to implementation. The diagram below outlines the typical flow of the Building 

Blocks technical assistance program.  

  

THREE STAGES OF TECHNICAL ASSISTANCE (CREDIT: RENAISSANCE PLANNING) 

This memo documents the key outcomes of the technical assistance for Hartford, Connecticut with 

the Green and Complete Streets tool. Green and complete streets are designed to manage a 

street’s stormwater runoff by using green infrastructure and provide safe and accessible routes for all 
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users. This memorandum identifies key community issues, prioritized goals, and specific actions to 

implement green and complete streets in Hartford: 

 Reduce stormwater runoff volume, combined sewer overflows (CSOs), and improve water 

quality by identifying opportunities with minimal barriers.  

 Identify and prioritize potential funding sources for green and complete streets. 

 Identify opportunities for interdepartmental coordination for maintenance.  

 Improve communication among departments, agencies, and non-governmental groups with 

an interest in implementing green infrastructure.  

 Improve public education and engagement about 

the benefits of green and complete streets.  

COMMUNITY CONTEXT 
The city of Harford was founded in 1635 and is among the 

oldest cities in the United States. It is home to the nation's 

oldest public art museum (Wadsworth Atheneum), the oldest 

publicly funded park (Bushnell Park), the oldest continuously 

published newspaper (the Hartford Courant), and the 

second-oldest secondary school (Hartford Public High 

School). Hartford is the capital of Connecticut and is the 

location of multiple significant historical events including the 

birthplace of the Boys & Girls Club, the first FM radio station to 

begin broadcasting in the world, President Theodore 

Roosevelt’s first automobile ride, and the Mark Twain House 

where the author wrote his most famous works and raised his 

family. The 18-square-mile city is home to 125,000 residents 

and includes some of the largest corporations in the nation.1 

Despite this rich history, nearly one-third of residents of 

Hartford live below the poverty line. The average per capita 

income is $16,619 with some areas, including the federally 

designated Promise Zone, having per capita incomes as low 

as $12,099. The unemployment rate is 27 percent, higher than during the Great Depression. The need 

for improved access to bikeable, walkable streets that incorporate green infrastructure is important 

for public health outcomes, particularly in a city that, according to a recent Connecticut-wide 

Health Equity Index, rates worst in the state in a majority of quality of life measures, such as 

employment, housing, safety, education, economic security, environmental quality, and health.  

In addition to the city’s economic challenges, there are also health and water quality issues created, 

in part, by the combined sewer system. Approximately half of the city of Hartford drains to a 

combined sewer. Every time it rains a quarter of an inch or more, stormwater overwhelms the 

Metropolitan District Commission’s (MDC’s) sewer pipes, some sections of which are more than 150 

                                                 
1 http://hartford.gov/ 

GREEN INFRASTRUCTURE PILOT 

PROJECT AT THE STATE CAPITOL 

GROUNDS (CREDIT: RENAISSANCE 

PLANNING) 
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years old. Stormwater connections like sump pumps, downspouts, and driveway drains allow 

stormwater to enter, where it then mixes with raw sewage, filling the pipes beyond their capacity and 

causing combined sewer overflows (CSOs), or releases, at various points within the sewer system. 

During a year with average rainfall, combined sewer overflows cause raw sewage to back up into 

basements, spill out into neighborhood streets, and flow into local waterways such as the 

Connecticut River more than 50 times. More than one billion gallons of a mix of stormwater and 

sewage overflow into the Connecticut River, and eventually into Long Island Sound, from the MDC’s 

sewer system each year. Not only is this pollution unhealthy, but these overflows now violate the 

Clean Water Act. MDC is currently implementing a five step solution aimed at preventing stormwater 

from entering the combined sewer system to eliminate CSOs that includes preventing inflow and 

infiltration, sewer separation, storage tunnels, interceptor pipes, and treatment plant improvements2. 

Green infrastructure practices and concepts, integrated with complete streets, aim to mimic natural 

processes and treat runoff at the source, thereby providing an overall reduction in stormwater runoff. 

This approach can complement the current MDC efforts and reduce runoff volume entering the 

combined system and also improving the water quality entering the separated system. Beyond water 

quantity and quality benefits the green and complete streets approach also provides health benefits 

including mitigating the urban heat island effect, improving air quality, and encouraging citizens to 

explore other transportation options, including biking and walking. Utilizing other transportation 

options can also reduce transportation-related emissions, which will in turn have long-term positive 

effects on the health and well-being of all who live and work in Hartford. 

While Harford does face a few challenges to implementing green and complete streets, including 

highly urbanized areas covered with extensive imperious surfaces, clay soils that do not readily 

absorb stormwater, and bedrock, the city has many initiatives in place that are poised to incorporate 

green and complete streets into the standard 

operating policies and procedures of multiple 

agencies and departments. These initiatives and 

committees that are working to build green and 

complete streets include MDC’s Citizens Advisory 

Committee to the Clean Water Project; a highly 

active Complete Streets Working Group, chaired 

by the city’s bicycle/pedestrian coordinator; and a 

citizen Climate Stewardship Council that meets 

monthly to advance a sustainability agenda and 

coordinate a Climate Action Plan, which includes 

as one of its six “action areas” the subject of water 

quality and management. The three citizen action 

committees have been engaged on the issue of 

green and complete streets over the past several 

years. These committees include not only 

individuals but also representatives of other groups. 

                                                 
2 http://www.thecleanwaterproject.com/about-project/problem 

RECENT COMPLETE STREET PROJECT IN 

HARTFORD WITH BIKE LANES, CROSS WALK, AND 

PEDESTRIAN REFUGE ISLAND (CREDIT: 

RENAISSANCE PLANNING) 
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For example, the Climate Stewardship Council (CSC) includes Hartford 2000, which is the umbrella 

organization for 15 neighborhood associations (which function as community boards), the vast 

majority of which represent low-income communities of color. The CSC also includes a range of 

citizen commissions, including the Food Policy Advisory Commission, Parks and Recreation Advisory 

Commission, Planning & Zoning Commission, Redevelopment Agency, and Tree Commission. The city 

has recently adopted a new form-based zoning code that encourages green infrastructure, and a 

complete streets ordinance. It is important to mention that two of these Commissions – the Parks and 

Recreation Advisory Commission and the Tree Commission – meet monthly to deal with issues related 

to green and complete streets, including connectivity between parks and street tree plantings and 

management. And the Planning & Zoning Commission is a steward of One City/One Plan, the city’s 

comprehensive plan of development, which devotes an entire chapter to sustainability. Finally, 

thanks to external grants, the Mayor has launched a Sustainability Office, which includes a 

sustainability coordinator, a green infrastructure specialist, and a green infrastructure assistant.  

City departments and their consultants are now asking many of the same questions that city agency 

staff have asked throughout the country and in areas with similar climates, such as: 

 How can these facilities be built so that they function long term?  

 Who is responsible for maintenance?  

 Are there challenges specific to cold weather climates, especially those related to snow 

removal activities?  

 What happens if green infrastructure 

facilities are damaged or impacted?  

 How will residents react? 

Hartford has had success implementing complete 

streets, including a planned retrofit of Albany 

Avenue, and is working to include green and 

complete streets features in future policies, 

ordinances, and designs. With this focus and 

renewed initiative to incorporate green and 

complete streets, the city of Hartford hopes to 

build on existing city policy and implement 

methods to treat stormwater pollution and reduce 

CSOs to become a leader in smart growth and 

sustainability. 

COMMUNITY CONVENING 
Representatives from the city of Hartford, key 

community stakeholders, local consultants, and EPA and other federal, state, and regional officials 

gathered in Hartford for a two-day workshop on May 23 and 24, 2017. EPA’s consultants led the 

workshop along with staff from EPA’s Headquarters, Region 1, and the U.S. Department of Housing 

and Urban Development (HUD). The workshop included a tour of Hartford, a community meeting, 

and a full day workshop at the MDC’s Training Center. 

NORTH ALBANY AREA WHERE A COMPLETE 

STREET IS PLANNED (CREDIT: TETRA TECH) 
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Site Tour  
The tour began with an informational meeting at 

the Department of Development Services to 

determine which areas of the city would be most 

informative to visit. From there the tour 

proceeded up Main Street, passing by the 

parking lot of the Hartford Yard Goats where a 

series of bioswales were installed. The tour 

included a stop along Albany Avenue to highlight 

a proposed complete street project that has 

been designed and will be constructed in the fall. 

The tour also included Bartholomew Avenue, 

where a transit oriented design community has 

been proposed to integrate the recently 

constructed station for the CTfastrak (the region’s 

bus rapid transit system).  

The tour showcased the wide range of street 

configurations and the possibilities of integrating 

green and complete street concepts. Street configurations differed considerably throughout the city. 

Street and sidewalk widths varied, both two-way and one-way traffic patterns were observed, and 

parking consisted of parallel and angled parking on one or both sides of the streets. Stormwater 

catchment basins also varied throughout the neighborhood and some were not well maintained. 

Many of the streets themselves were observed to be in various stages of degradation. Maintenance 

of the streets and varying surfaces is a challenge. It was observed in several locations where a brick 

surface coating was replaced or paved over with asphalt. Although there was significant variability 

between street configurations and typologies, few 

streets contained any green space. 

A highlight of the tour was a stop at the 

Connecticut State Capitol Park where green 

infrastructure practices, including permeable 

pavement, bioretention areas, and a green roof, 

have been integrated around the capitol building 

and grounds as a demonstration project. 

Community Meeting 
An engaged group of residents, EPA staff, and 

local stakeholders met on the evening of May 23rd 

for a community meeting in the City Council 

Chambers at City Hall to discuss green and 

complete streets concepts and future opportunities 

for projects in the city of Hartford. The workshop 

began with an overview of the Building Blocks 

program and the goals of the workshop. A 

POROUS ASPHALT AND ELECTRIC CAR 

CHARGING STATION AT THE STATES CAPITAL 

(CREDIT: TETRA TECH) 

OVERVIEW OF GREEN AND COMPLETE STREETS 

CONCEPTS WAS PROVIDED AT THE COMMUNITY 

MEETING. (CREDIT: RENAISSANCE PLANNING) 
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presentation was given covering the many benefits of green infrastructure and how green and 

complete streets can provide additional public and environmental benefits for the city. The 

presentation also provided an overview of maintenance requirements and addressed challenges 

specific to cold weather climates, including snow removal practices. 

The attendees were enthusiastic about implementing green and complete street concepts in 

Hartford but acknowledged several challenges. They were concerned about the climate and 

geotechnical issues including predominantly clay soils and bedrock. Concerns were also expressed 

regarding the impact of snow removal. Specific concerns included the potential for sand to clog 

permeable pavement, impacts of road salt on vegetation in the bioretention areas, and the impact 

of piling snow in bioretention areas.  

The local challenges notwithstanding, the attendees were optimistic about the role green and 

complete streets concepts could play in transforming the city of Hartford. Multiple current initiatives, 

including an award-winning form based zoning code; an adopted complete streets ordinance; and 

very active citizen advisory committees for the Clean Water Project, Complete Streets Working 

Group, and Climate Stewardship Council were cited as examples of opportunities to advance green 

and complete street concepts. 

Technical Workshop 
A larger group of key stakeholders representing 

multiple initiatives and departments that would 

influence the citywide implementation of green 

and complete streets convened the next 

morning at the MDC’s Training Center. The group 

reviewed the discussion from the community 

meeting and further discussed opportunities to 

incorporate green street concepts into existing 

policies and future complete streets projects. The 

morning began with a brief overview of green 

infrastructure concepts and benefits to provide 

a common definition of green and complete 

streets. This included a case study from Kansas 

City where green and complete street concepts 

were implemented to control and reduce CSOs. 

This led to a facilitated discussion of how green 

infrastructure could be integrated into the recently approved complete streets policy to reduce 

runoff. Participants engaged in a planning-level design exercise to identify potential green and 

complete street opportunities in Hartford. As part of the design exercise, workshop participants split 

into four teams. Two teams looked closely at the area around Bartholomew Avenue and evaluated 

specific opportunities to incorporate green and complete streets in the area. The second group 

looked at a larger map that encompassed most of the city of Hartford. Both groups identified linear 

features, such as commercial corridors and bus routes, and point features, such as parks and public 

facilities. Evaluating opportunities at these two scales, workshop attendees compared and 

WORKSHOP PARTICIPANTS IDENTIFY POTENTIAL 

GREEN AND COMPLETE STREETS IMPROVEMENTS IN 

HARTFORD (CREDIT: RENAISSANCE PLANNING) 
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contrasted localized constraints with connectivity considerations between neighborhoods, and 

critical infrastructure.  

The workshop concluded with an action planning exercise to identify specific next steps the city and 

other stakeholders can take to encourage the implementation and long term success of green and 

complete street projects. Through this process, attendees revisited the list of goals developed from 

the community meeting and earlier discussions, and individually identified action items need to 

achieve each goal. After action items were identified individually, attendees grouped around the 

five strategies to compile action items and carry each through implementation considerations 

related to next steps and required resources. 

KEY COMMUNITY ISSUES 
Many of the issues raised by community members at the community meeting were reiterated or 

expanded upon at the workshop on the second day. Many of the concerns focused around existing 

policies and logistics of implementing green and complete streets: 

 Integration of New Policies and Existing Code: The city of Hartford recently adopted a new 

form-based zoning code and a complete streets ordinance. Both encourage green 

infrastructure but stop short of a requirement. It may be possible to amend the zoning code to 

require the integration of green infrastructure, as Planning & Zoning Commissioners have 

discussed doing, and in Hartford, the Commission is the final authority on the zoning code. 

There is also a tree ordinance that could integrate green infrastructure as the city plans to 

increase tree canopy coverage from approximately 17 percent to 35 percent. 

 Standard Designs Accounting for Geophysical Challenges: There are a number of challenges 

to implementing green and complete streets including poorly infiltrating soils, shallow bedrock, 

and complications presented by the cold climate. The demonstration project at the State 

Capitol indicates that green infrastructure can function properly in Hartford, however, the 

geophysical conditions were cited several times as a challenge to widespread 

implementation. While there is a Low Impact Development Appendix to the Connecticut 

Stormwater Quality Manual that provides some design guidance, standard details that 

specifically address the design and implementation challenges are important. Standard 

details also provide a level of comfort and reduce the chance of litigation for departments 

that are implementing green and complete streets including the Connecticut Department of 

Transportation and MDC. 

 Funding and Training for Maintenance: The ability of the city of Hartford to maintain green and 

complete streets is a major concern along with the impacts of their Street Division Snow 

Operations Standard Operating Procedures during cold weather. Currently, sidewalks are 

maintained by the adjacent property owner and not the city. Incorporating green 

infrastructure in the right-of-way would significantly increase the city’s maintenance burdens. 

Even considering these issues, the city of Hartford can take advantage of recent momentum and 

stormwater treatment requirements to spur implementation of green and complete street projects. 

Workshop attendees felt strongly that there are a number of drivers in place that can help 

encourage the implementation of green and complete streets if just a few challenges and concerns 

can be addressed. 
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Strengths 
The tour, community meeting, and workshop highlighted several strengths in the community that can 

support the implementation of green and complete streets. There are several initiatives already in 

place and others in progress that provide a strong foundation including: 

 Strong and Engaged Community: There are a number of active and engaged community 

groups, including the Citizens Advisory Committee to the Clean Water Project, a Complete 

Streets Working Group, and a citizen Climate Stewardship Council, indicating strong public 

support for environmental and water quality initiatives.  The Climate Action Plan being 

developed by the Climate Stewardship Council is the only one to explicitly promote green 

infrastructure to improve water quality (Goal 6 - Water, Strategies 1 & 2) 

 Existing Policies and Ordinances: The city of Harford recently adopted a form-based zoning 

code. The zoning code requires, where feasible, low impact development and one option is 

to update the code to require green and complete streets. The city’s Complete Streets 

Ordinance enshrines complete streets as policy, and contributed to the City’s receiving a 

Bronze-level Bicycle Friendly Community designation from the League of American Bicyclists. 

The Capital City Parks Plan of 2014, the Tree Ordinance, and the zoning code are aimed at 

providing open and green space around the city and improving the quality of life for the 

residents of Hartford. Hartford was also designated by the Arbor Foundation as a Tree City USA. 

 Good Local Examples: There are many excellent demonstration or pilot projects at the State 

Capitol including bioretention, permeable pavement (pervious concrete and porous asphalt), 

and a green roof. However, these examples lack educational signage about the benefits of 

green infrastructure. Workshop participants recognized this as a missed opportunity.  

These strengths can help promote green and complete streets in ways that are consistent with the 

city’s overall vision and can identify pathways for the elimination of policy barriers that might prevent 

more widespread implementation across the city. 

Challenges 
The city of Hartford faces many challenges in implementing green and complete streets and 

ensuring long term success of these projects. Some of these challenges are related to the way the 

city undertakes projects while others can be traced to  the need for educating agency staff and 

residents. 

 Maintenance: One of the greatest challenges to implementing green and complete streets is 

maintenance with regards to funding and expertise of the city crews. There is also concern of 

how the city’s Snow Operations Standard Operating Procedures will affect bioretention and 

pervious pavement, particularly the impact of snow plows. The information below is intended 

to address some of those concerns: 

o Operation and Maintenance of Green Infrastructure Receiving Runoff from Roads and 

Parking Lots, a technical memo developed for the United States Environmental 

Protection Agency—Great Lakes National Program Office (Start with Design, page 7), 
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includes design recommends that can minimize maintenance requirements3 including 

curb cuts with rounded edges to minimize the impact of snow plows and pretreatment 

to prevent gross solids from entering the bioretention area.  

Vegetation in bioretention areas can be adversely impacted by salt treatments on roads draining to 

bioretention areas. The Minnesota Pollution Control Agency recommends a strict Chloride 

Management Plan4 and has developed a Winter Maintenance Assessment Tool to help winter 

maintenance organizations assess operations and identify opportunities to reduce salt use using 

proven BMPs and track progress5. The Minnesota Stormwater Manual includes a list of vegetation for 

green infrastructure appropriate for cold climates that have a known salt tolerance6 that are 

recommended for bioretention areas in areas where roads and parking lots are treated with salt.  This 

list should be checked to ensure that the plants are suitable for Hartford, and not invasive.7.   

o The University of New Hampshire Stormwater Center produced fact sheets specifically 

focused on maintaining bioretention areas and permeable pavement in cold climates. 

A link to the fact sheets is included below8. 

o Minnesota Department of Transportation noted in Permeable Pavements in Cold 

Climates: State of the Art and Cold Climate Case Studies, that plowing with a rubber 

tipped plow is an option but is not required (9.1.3.4 Maintenance Performance, page 

99)9.  

o The Final Report on a Cold Climate Permeable Interlocking Concrete Pavement Test 

Facility at the University of New Hampshire Stormwater Center noted that winter 

plowing and freeze-thaw did not dislodge any of the pavers (Roseen et al, 2012, 6.0 

Maintenance page 11 and 12)10. 

 Written and Implied Rules and Codes: The current code requires downspouts to be directly 

connected to the drainage network and makes flow of stormwater runoff over the sidewalk 

illegal in developments (Code Section 37.17A). Several attendees also mentioned that green 

infrastructure is considered an amenity, instead of a necessity by the state transportation 

department, and that only 20 percent of the funding for Federal Highway Administration and 

DOT projects can be used for green infrastructure.  

 Implementation Challenges: There are a number of challenges to implementing green and 

complete streets, particularly the clay soils and shallow bedrock, that must be accounted for 

in the design and construction. The Minnesota Stormwater Manual recommends incorporating 

underdrains into bioretention areas11 and permeable pavement12 in areas where infiltration is 

limited by clay soils and bedrock. Guidance for implementing green infrastructure in clay soils 

                                                 
3 https://www.epa.gov/sites/production/files/2016-11/documents/final_gi_maintenance_508.pdf 
4 https://www.pca.state.mn.us/sites/default/files/wq-iw11-06ff.pdf 
5 https://www.pca.state.mn.us/water/road-salt-and-water-quality 
6 https://stormwater.pca.state.mn.us/index.php/Minnesota_plant_lists 
7 https://cipwg.uconn.edu/invasive_plant_list 
8 https://www.epa.gov/green-infrastructure/green-infrastructure-operations-and-maintenance 
9 https://www.lrrb.org/pdf/201530.pdf 
10 https://www.unh.edu/unhsc/sites/unh.edu.unhsc/files/UNHSC_ICPI_Final%20Report_7-8-13.pdf 
11 https://stormwater.pca.state.mn.us/index.php?title=Design_criteria_for_bioretention 
12 https://stormwater.pca.state.mn.us/index.php?title=Design_criteria_for_permeable_pavement 
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is also provided by the EPA13 and included in the appendix. Examples of a design 

configuration incorporating underdrains in areas with low infiltration rates are below. 

 

EXAMPLE BIORETENTION AND PERMEABLE PAVEMENT CROSS SECTIONS WITH UNDERDRAINS (CREDIT: TETRA TECH) 

Although the city of Hartford has many challenges, many of these are common to other cities 

incorporating green and complete streets and can ultimately transition to opportunities in the future. 

Opportunities 
During the second day of the workshop, attendees were optimistic about the opportunities to 

expand green and complete streets in Hartford. Many felt that the current focus on green concepts 

and sustainability would provide significant motivation to overcome the challenges and barriers 

identified in the discussion. 

 Sustainability Coordinator: The City of Hartford recently hired a sustainability coordinator. This 

position will have the opportunity to coordinate with city staff and agencies to develop a 

greener and more sustainable Hartford, and facilitate the goals identified below. 

 Green Infrastructure Specialist: The City of Hartford recently hired a green infrastructure 

specialist, who will be developing specifications for the city for green infrastructure and will be 

working across departments and agencies to advance green infrastructure. Soon, a green 

infrastructure assistant will be hired to support her work. 

 Planned Development and Projects: There are a number of projects currently in the design or 

planning stage where green and complete streets could be incorporated. The Farmington 

Avenue Streetscape and Bartholomew Avenue Streetscape projects are both entering the 

design phase. 

 Multiple Synergies: The city of Hartford is involved with many current programs that have 

implications for the implementation and success of green infrastructure projects. The Clean 

Water Project, Complete Streets Working Group, Climate Stewardship Council and its Climate 

Action Plan, Capital City Parks Plan, One City/One Plan (comprehensive plan), and the five 

year Urban Forest Management Plan are all current initiatives focused on adding green and 

improving the quality of life for the citizens of Hartford. Funding is available for green 

infrastructure implementation through MDC. The funding does not include long term 

maintenance, however, which would be the responsibility of the City of Hartford. 

                                                 
13 https://www.epa.gov/sites/production/files/2015-09/documents/bbfs8clay_0.pdf 
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Through assessment of these opportunities, the city of Hartford has a strong foundation of programs 

and a motivated government and citizen base to expand the use of green and complete streets 

concepts to help reduce flooding, improve water quality, and revitalize neighborhoods throughout 

the city. The City has already taken several steps to integrate green infrastructure and complete 

streets concepts into city policy, including the adoption of the complete streets policy and an 

updated form-based zoning code. As agencies continue to collaborate the knowledge of the 

benefits of these approaches will expand and more opportunities for green and complete streets will 

be identified. 

Design Exercise 

In an effort to identify specific opportunities, workshop attendees participated in a pair of exercises to 

identify problem flooding areas and potential green infrastructure projects. The maps and 

corresponding legends are provided in an Appendix. 

NEXT STEPS 
Staff from multiple agencies and several key stakeholders from the local non-profit and consulting 

communities attended the workshop. The diverse background of attendees inspired a robust 

discussion on green and complete street challenges and opportunities in the city of Hartford.  

The attendees identified many existing initiatives that could be built upon to encourage more 

widespread implementation of green and complete streets. The discussion often focused on 

programs that already incorporate specific elements of green and complete streets, which were 

often unfamiliar to other agencies, and recent efforts to promote more interagency coordination. 

The goals and supporting actions are listed below. The tables that follow provide additional detail for 

each action.  

 Goal 1 – Reduce stormwater runoff volume and combined sewer overflows (CSOs), and 

improve water quality by identifying opportunities with minimal barriers.  

o Action - Create a framework for evaluating green and complete streets projects based 

on factors such as impact, cost, geography, etc. 

o Action – Use streetscape projects (Farmington, Bartholomew, and MDC Headquarters) 

that are underway to try out green and complete streets concepts. Start small, through 

enhanced tree pits, permeable sidewalks, and floating pavement. Incorporate 

monitoring into pilot installations to develop performance baseline data. 

o Action – Include green infrastructure analysis in the MDC’s Combined Sewer Overflow 

Long Term Control Plan (LTCP) Update. 

o Action – Amend planning and zoning regulations to further incentive green 

infrastructure and runoff reduction. Consider fee in lieu of a 100 percent on site 

management requirement. 

 Goal 2 – Identify and prioritize potential funding sources for green and complete streets. 

o Action – Explore establishment of stormwater utility and consider a fee in lieu of 

stormwater requirement, with funds supporting green infrastructure projects. 

o Action – Couple green infrastructure improvements with larger improvement projects by 

private development, the public sector, and school districts. 

o Action – Seek assistance from state legislature to develop funding sources for 

stormwater best management practices (BMPs). 
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o Action - Investigate all sources of funding to implement green and complete streets, 

including non-traditional. 

o Action – Investigate a funding source to assist utility companies in restoring non-

traditional (e.g., permeable paving) surfaces following construction. 

 Goal 3 – Find opportunities and identify coordination for maintenance. 

o Action – Training and involvement of city Department of Public Works staff in design 

from beginning. 

o Action – Consider simplifying planting plans for extensive roadside projects, and 

implement mowing practices, such as less frequent mowing (at higher height), and train 

operators to reduce mowing in buffers around water courses and in xeriscaping. 

o Action – Involve third parties (to maintain green infrastructure (e.g., business, 

commercial groups, adoption programs, garden clubs, and schools) to maintain green 

infrastructure on a volunteer basis. Develop standardized agreements and 

maintenance guidelines. 

o Action – Set up source supply materials bank at maintenance yards to have material 

(e.g., soil, shrubs) readily available to install and repair stormwater BMPs. 

 Goal 4 – Improve communication among departments, agencies, and non-government 

groups with an interest in implementing green infrastructure.  

o Action – Develop and fund a city comprehensive green infrastructure plan with an 

emphasis on green and complete streets. 

o Action – Form a green and complete streets team, and consider the role of the current 

complete streets action team. 

o Action – Conduct comprehensive planning for the Park River watershed, engaging 

neighboring communities. 

o Action - Establish authority through legislation to de-certify and mitigate existing 

development within floodplain. Example: state-owned parking lot at 61 Woodland St. 

o Action - Develop a Green Schoolyard Program that incorporates rain gardens into 

school district properties adjacent to street right of way (education opportunities). 

 Goal 5 – Improve public education and engagement about the benefits of green and 

complete streets.  

o Action – Engage Neighborhood Revitalization Zones (NRZs) and community groups in 

planning for green and complete streets. 

o Action – Utilize existing compete streets working group to comprehensively discuss 

complete streets (beyond a focus on bicycle transportation.) 

o Action – Marketing campaign and website or social media presence to raise public 

awareness about: 

 What are green and complete streets? 

 How can green infrastructure save the city money and improve water quality? 

 Economic and aesthetic benefits for community and citizens. 

o Action - Implement green infrastructure education in schools and use BMP installations 

on STEM school property for education and training. 
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Goal #1 – Reduce stormwater runoff volume, combined sewer overflows (CSOs), and improve water quality by identifying opportunities with minimal 

barriers.  
Throughout the community meetings and the workshop attendees expressed concern regarding the feasibility of implementing green and complete streets in the City of Hartford for a number of reasons including the 

geophysical limitations posed by clay soils, shallow bedrock and the cold climate. One way to demonstrate the benefits and effectiveness of green and complete streets is to implement pilot and demonstration 

projects in areas that are feasible. Monitoring or evaluating pilot projects provides a data base of regional specific data to support implementation.  

Specific Actions/Initiatives Why is this important? Immediate Next Steps 
How will we 

measure success? 
Time Frame Lead and Support Roles Costs and Implementation Resources 

Create a framework for evaluating 

green and complete streets 

projects based on factors such as 

impact, cost, geography, etc.,  

Develop consistent procedures to 

evaluate potential green 

infrastructure projects; insure public 

engagement; avoid ineffective 

projects that do not provide benefit 

or are not supported by the public; 

coordinate with other utility projects 

Develop cost/benefit analysis guidelines 

incorporating financial/social and 

environmental benefits; apply these 

guidelines to create site specific 

recommendations for BMP 

implementation; include some 

categories based on length or square 

foot of target area, available space, soil 

types, and receiving waters; community 

meeting/input; behavioral/change 

champions 

 

Application of 

standardized 

analysis guidelines 

to develop and 

adopt plan  

1-2 years 

Lead: Mayor’s Office 

 

Support: 

DPW, MDC, City Council, 

other (Knox) 

Cost: low to moderate  

Resources: existing staff and EPA/DEEP 

Use streetscape projects 

(Farmington, Bartholomew, and 

MDC Headquarters) that are 

underway to pilot green and 

complete streets concepts. Start 

small, through enhanced tree pits, 

permeable sidewalks, and 

suspended pavement. Incorporate 

consistent monitoring protocol into 

pilots to evaluate results.  

All stakeholder, various parties can 

clearly understand benefits; 

opportunity to work out the kinks 

Focus city tree planting program to 

maximize green infrastructure impact; 

 select locations for reconstruction and 

create designs; make public 

presentations and recommendations; 

identify funding sources 

Cost and benefits 

to stakeholders; 

usable data 

2-5 years 

Collaboration of city of 

Hartford and MDC 

(Metropolitan District 

Commission) 

 

Cost: moderate to high 

 

Resources: combination of funds; 

existing city & MDC staff (green 

infrastructure city specialist) 

Include green infrastructure 

analysis in the MDC’s Combined 

Sewer Overflow Long Term Control 

Plan (LTCP) Update. 

Consent order mandated; 

opportunity to reassess the LTCP 

every 5 years 

Create a list of new/near future projects; 

incorporate green infrastructure into 

plans (city and other); meet with GI 

advocates in city 

Completed 

documentation by 

informed 

stakeholders and 

approved by 

D.E.E.P. 

Submission 

December 2018; 

Approval 2019  

Lead: MDC 

 

Support: city, citizens’ groups, 

member towns, public 

Cost: moderate 

 

Resources: MDC and consultants; 

municipal partnerships 

Amend planning and zoning 

regulations to further incentivize 

green infrastructure and runoff 

reduction. Consider fee in lieu of a 

100 percent on site management 

requirement. 

Provide incentives for low impact 

development and green 

infrastructure; important to answer 

questions about what the city is 

willing to incentivize with (e.g., 

parking space reductions, max 

building coverages, etc.) 

Annotate and expand tree and shrub list 

in Hartford zoning code to include 

varieties suited to green infrastructure; 

add bioretention and permeable 

paving design to standard details for 

Hartford streets; draft and adopt 

regulation changes 

Draft/pass 

regulations;  

enforceability 

system established 

1 year 

Lead: Planning Zoning 

Commission / Department 

 

Support: City Council 

Cost: Moderate 

 

Resources – staff time; Corporation 

Council; look to similar regulations in 

other cities 
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Goal #2 – Identify and prioritize potential funding sources for green and complete streets. 
Green infrastructure elements are sometimes considered an amenity in a complete street or streetscape project with little to no funding allocated for design, construction, and long term maintenance. Having a 

dedicated funding sources would provide the resources required to integrate green and complete streets into the design process and to ensure long term maintenance. Having funding allocated for the design could 

also minimize any barriers or reluctance to propose green and complete streets in typical streetscape projects. 

Specific Actions/Initiatives Why is this important? Immediate Next Steps 
How will we measure 

success? 
Time Frame Lead and Support Roles 

Costs and Implementation 

Resources 

Explore establishment of stormwater utility 

and consider a fee in lieu of stormwater 

requirement, with funds supporting green 

infrastructure projects 

Ongoing reliable funding is 

needed 

Research other communities (e.g., New 

Orleans); investigate regional 

partnerships; investigate the potential for 

MDC to be a stormwater utility; evaluate 

fee in lieu option; seek additional 

technical assistance from EPA 

Creates a regular 

funding source for 

stormwater 

management 

Research: 6 months;  

 

Beginning/building 

partners: 12 months 

 

In place: 24 months 

Green infrastructure 

specialist 

 

Mayoral lead to engage 

other cities and towns  

 

Cost: moderate 

 

Resources: Staff time 

(sustainability office, mayor’s 

office, legal) 

Couple green infrastructure improvements 

with larger improvement projects of private 

development, the public sector, and 

school districts 

Cost effective as part of initial 

plans; momentum; tap into 

private resources for green 

infrastructure  

Make recommendations to Planning and 

Zoning for how to incentivize private 

developers; CTDOT to clarify the status of 

green infrastructure as an amenity 

Requirements 

publicized; visible 

examples 

redesigned streets 

Planning and Zoning: 

ASAP, 3 months 

 

DOT: ASAP, less than 1 

month 

 

Example projects: 6-12 

months 

Planning, Department of 

Public Works, and Board 

Of Education 

Cost: moderate 

 

Resources: staff time; private, 

public, and school funds for 

green infrastructure 

Seek assistance from state legislature to 

develop a funding source for stormwater 

best management practices (BMPs) 

Identify funding; 

allows BMPs to get 

implemented regularly 

Education for elected officials on the 

importance of green and complete 

streets 

Legislation passes 

Begin work prior to start of 

next session 

 

Optimistic goal: gets 

introduced and passed in 

2018 season 

Mayor’s Office; legal; 

Connecticut Fund for the 

Environment 

Cost: low 

 

Resources: staff time and 

volunteer efforts to elevate the 

issue onto the agenda 

Investigate all sources of funding to 

implement green and complete streets, 

including non-traditional 

Lack of sufficient city resources Research 
Identify previously 

untapped resources 

 

6 months 

New green infrastructure 

specialist with the city 

 

Promise Zone VISTA 

volunteers  

Cost: low 

 

Resources: staff time and 

AmeriCorps program 
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Goal #3 – Find opportunities and identify necessary interdepartmental coordination for maintenance.  
Workshop participants raised maintenance concerns at numerous different points throughout the workshop. Regular maintenance is required for green and complete streets to sustain long term performance and 

function for volume reduction and water quality improvement as well as the o the desired aesthetic qualities. Some initial education is typically required for maintenance staff as well to ensure that maintenance tasks 

are performed properly and at the recommended frequency. Coordination between city departments is recommended and often required to properly maintain green infrastructure in the right-of-way and to identify 

the department best suited to perform the recommended maintenance task. It was also noted that 3rd parties and community organizations could also be trained and deployed to maintain green infrastructure 

throughout the city.  

Specific Actions/Initiatives Why is this important? Immediate Next Steps How will we measure success? Time Frame Lead and Support Roles 
Costs and Implementation 

Resources 

Training and involvement of city 

Department of Public Works staff in 

design from beginning 

Obtain buy in; get full benefit 

of best management 

practices; avoid failures 

Include MDC in monthly Public Works and 

Development Services staff meeting; identify 

maintenance responsibilities and plan for 

shared responsibility for maintenance of 

green infrastructure; train plow drivers and 

install rubber tips on plows 

Green infrastructure installed and 

well maintained;  

annual inspections are productive 

and effective in maintaining the 

function of the green infrastructure 

practice; monthly meetings 

between Public Works, 

Development Services, and MDC 

are scheduled 

1 year 

 

 

Lead: DPW 

 

Support: This will be a 

primary task of new GI 

coordinator 

Cost: low to moderate  

 

Resources: staff time; funds to 

implement and maintain 

Consider simplifying planting plans for 

extensive roadside projects, and 

implement mowing practices, such as 

less frequent mowing (and at higher 

height), and train operators to reduce 

mowing in buffers around water courses 

and in xeriscaping. 

Simplify maintenance and 

reduce cost; easier to 

maintain 

Develop standard operating procedures 

(SOPs) for green infrastructure;  

update design standards to reflect lower 

maintenance for green infrastructure;  

pilot projects 

Green infrastructure operates 

effectively and low cost; assess 

performance of pilot projects 

2-3 years at 

least 

Lead: Parks and 

Recreation; Public Works  

 

Support: Green 

infrastructure coordinator  

Cost: low  

  

Resources: staff time for SOPs 

and design standards; funds for 

pilot projects 

Involve third parties in maintaining 

green infrastructure   

(business, commercial groups, 

adoption programs, garden clubs, 

schools) 

Saves city money up front; 

provides education to 

students 

Identify existing and proposed projects 

needing maintenance; develop adoption 

program outlining training and maintenance 

guidelines. 

 

Adoption programs exist 1 year 

Lead: Green 

infrastructure coordinator  

 

Support: Public Works; 

Chamber of Commerce; 

schools, garden clubs 

Cost: low 

 

Resources: staff time to develop 

guidelines, provide training and 

coordinate program, and 

volunteers 

Set up source supply materials bank at 

maintenance yards to have material 

(e.g.,  soil, shrubs) readily available to 

install and repair stormwater BMPs 

Make it as easy as possible to 

install and repair 

identify what’s needed; produce or procure 

it; develop specs and contracts 

Annual inspections; monitor sites 

after major storms; bank of supplies 

exist 

1-2 years all 

relative 

probably 

more 

Lead: Public Works  

 

Support: Tree warden 

and green infrastructure 

coordinator  

Cost: low 

 

Resources: staff time to organize 

funding for supplies 
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Goal #4 – Improve communication among departments, agencies, and non-governmental groups with an interest in implementing green 

infrastructure.  
There is a strong interest and motivation through most departments and organizations in the city to incorporate green and complete street concepts but there was uncertainty and hesitation on who should be 

responsible for these projects. Green and complete streets incorporate components of stormwater quality treatment and traffic management with implications to ROW and utility design and maintenance and 

blending of private and public spaces. The city needs a comprehensive plan and strategy for incorporating green and complete streets into a number of existing initiatives and plans and for building on and 

developing future projects.  

Specific Actions/Initiatives Why is this important? Immediate Next Steps How will we measure success? Time Frame Lead and Support Roles 
Costs and Implementation 

Resources 

Develop and fund a city 

comprehensive green infrastructure 

plan with an emphasis on green and 

complete streets  

Increase livability within 

green spaces, such as 

outdoor activity areas, 

seating, amphitheaters, and 

fitness areas 

Develop plan to identify/prioritize retrofit 

projects to disconnect “directly 

connected impervious area” as required 

through the MS4 permit;  

combine city grant writing/plans where 

possible to have greater impact (e.g., 

bike lanes, trees, renewable energy, and 

green infrastructure) 

Annual reporting on progress with 

quantification of reduction as well as 

size of BMP installed;  

incentivize each city department to 

reduce runoff impact by a certain 

percent; award departments with 

most achievements 

 

1-2 years to develop a 

comprehensive city 

green infrastructure 

plan; report progress 

annually 

Lead: City plus hired 

engineering support  

 

Support: MDC, CRCOS, 

DEED, Climate Council, 

NRT2, Knox, Park 

Watershed 

commissioners 

Cost: high (up to $500,000 

but can be done in 

phases) 

Resources: City, MDC 

budgets, stormwater utility 

fee (if adopted); 
Connecticut Fund for the 

Environment’s GI feasibility 

studies for Bridgeport and 

New Haven14 

 

Form a green and complete streets 

team, and consider the role of the 

current complete streets action team.  

Facilitate efficient and cost-

effective implementation 

Identify a green and complete streets 

staff team; current Bike Ped Coordinator 

will serve as a liaison from this team to 

the green and complete streets team  

Team meets on a regular basis and is 

involved in the design of streetscape 

projects 

Monthly meetings 

green and complete 

streets team; 

design/document 

guidance within 2 

years;  

E2S control manual 

(update) within 2 years 

Lead: city staff to 

coordinate monthly 

meetings and  

CT DEEP for guidance 

document 

Cost: Moderate to high (up 

to $50,000 for city staff to 

coordinate monthly 

meetings: up to $50,000 for 

design guidance; at least 

$50,000 for updates to E2S 

control manual) 

Develop Park River Watershed wide 

Comprehensive Green Infrastructure 

Plan 

Advocate for green 

infrastructure amenities in all 

state, local and federal 

environmental projects  

Establish regular meetings with all 

affected municipalities and agencies 

including non-profits; determine who will 

take the lead; use meetings to 

coordinate on policy, communication, 

and green infrastructure projects 

3-5-year progress report 

1-3 years to develop 

watershed-wide green 

infrastructure plan 

Lead: MDC/DEEP 

CRCOG  

 

Support: Park Watershed 

cities: Hartford, West 

Hartford, Bloomfield, 

Wethersfield 

Cost: moderate to High (up 

to $500,000 or more for a 

consultant) 

 

Resources: TBD 

Establish authority through legislation to 

de-certify and mitigate existing 

development within floodplain. 

Example state-owned parking lot at 61 

Woodland St. 

Minimize development 

within flood plains 
Draft language Pass/Fail with legislature 2018 Legislative session 

Policy/Non-profits (CWA 

and RA) and elected 

officials  

Cost: low 

Resources: Volunteer time 

for advocacy 

Develop a Green Schoolyard Program 

that incorporates rain gardens into 

school district properties adjacent to 

street right of way (Education 

Opportunities) 

Hands-on STEM education; 

partner with higher 

education (e.g., U of 

Hartford; Trinity; UConn, St. 

Joseph’s, CCSU, Capital 

Tech Community College) 

Prioritize schools in Comprehensive City 

Green and Complete Streets Plan 

Number of BMPs installed at schools 

 
1-2 years 

Lead: Board of Education 

Support: summer 

researcher UConn or high 

school program; Park 

Watershed with 

universities and colleges 

Cost: moderate 

Resources: City, MDC and 

school staff time; grants for 

demonstration educational 

projects 

                                                 
14 http://www.hazenandsawyer.com/uploads/downloads/Green_Infrastructure_Scan.pdf 
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Goal #5 – Improve public education and engagement about the benefits of green and complete streets.  
The workshop participants communicated a need for general education on the benefits of green and complete streets. Many citizens simply are not aware of the issue of stormwater management and the effect 

runoff and CSOs can have on surface water quality. An educational campaign could help residents fully understand how green and complete streets function, the benefits to water quality and the community, and 

how to integrate green infrastructure into transportation corridors. Current active and engaged community groups could provide a solid foundation for an educational campaign and gradually expand to local 

schools and social media. 

Specific Actions/Initiatives Why is this important? Immediate Next Steps 
How will we measure 

success? 

Time 

Frame 
Lead and Support Roles 

Costs and Implementation 

Resources 

Engage Neighborhood Revitalization 

Zones (NRZs) and community groups in 

planning for green and complete 

streets 

Direct connection to neighborhoods 

As opportunities for GI installations arise, develop 

program on green infrastructure to take to NRZ 

meetings, and neighborhood fairs to engage in 

discussion on what people want; establish community 

process to prioritize pilot project;  

localize sub-groups in each neighborhood to 

advocate for specific improvements in their areas; 

create a bike tour of existing GI projects 

 

Number of NRZ 

meetings held; 

number of requests 

received / actions 

identified by 

community 

Ongoing 

 

Lead: Green Infrastructure 

Specialist 

 

Support: DPW/MDC, 

community engagement 

office (Janice Castle) 

Cost: low to moderate 

 

Resources: staff time, 

volunteers, neighborhood 

groups and leaders 

Utilize existing compete streets working 

group to comprehensively discuss 

green and complete streets  

The city already has a Complete Streets 

Committee that is currently on bicycles, 

but is well positioned to take on a 

leadership role on advocating for green 

infrastructure in complete streets 

Green infrastructure specialist attends meetings and 

provides updates to the Bicycle and Pedestrian 

coordinator so that the Complete Streets Committee 

can provide feedback on green streets plans 

Transition over time 

of the CS 

Committee to a 

GCS Committee 

(the plan task 

belongs elsewhere) 

2 years 

Lead: Complete Streets QRP 

 

Support: DDS (Department of 

Development Services) 

Cost: low 

 

Resources: staff time, 

volunteers 

Marketing campaign and website or 

social media presence to raise public 

awareness about:  

 

1. What are green and complete 

streets 

2. How can green infrastructure save 

the city money and improve water 

quality? 

3. Economic and aesthetic benefits for 

community and citizens 

Green and complete streets bring many 

benefits that affect different divisions and 

functions of the city including stormwater 

management, water quality, appearance 

of the built environment, walkability, etc.; 

helping people see the overlapping 

benefits can help build support 

Prepare fact sheets or education materials about the 

monetary benefits of green infrastructure; cost 

analysis of maintenance of traditional systems vs 

green infrastructure systems; create a map of existing 

green infrastructure; host public working sessions; 

media outreach campaign; networking; utilize MS4 

permit outreach/education component to promote 

green infrastructure by developing pamphlets or 

public service announcements 

Hits on website;  

Likes/followers on 

Facebook;  

number of request 

for GCS; number of 

GCS projects built 

9 months 

to launch 

and 

ongoing 

Lead: Green Infrastructure  

Specialist 

 

Support: Community Office, 

Metro Hartford Information 

System, Department of Public 

Works, Metropolitan District 

Commission, Capitol Region 

Council of Governments 

Cost: moderate 

 

Resources: staff time, 

marketing intern 

Implement green infrastructure 

education in schools and use BMP 

installations on STEM school property for 

education and training 

To educate the next generation of leaders 

and environmental stewards 

Partner with the Board of Education on a pilot project 

in a school; tours existing GI projects 

Successful 

communication; 

number of tours 

given; number of 

presentation given 

and requested 

3+ years 

Lead: Green infrastructure 

specialist 

 

Support: Mary Hooker School, 

Board of Education, Hartford 

Green High Technology 

School 

Cost: low to moderate 

 

Resources: school and city 

staff time, volunteers 
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APPENDIX 

Design Exercise Results 
In an effort to identify specific opportunities, workshop attendees participated in a pair of exercises to 

identify problem flooding areas (red dots) and potential green infrastructure projects (green dots). 

The maps and corresponding legends are provided below. Groups 1 and 2 focused on the entire 

city. Their ideas are captured in Figures and Tables 1 and 2. Group 3 focused on the Bartholomew 

Avenue area, which is near a bus rapid transit station and is planned for transit oriented 

development. The city also anticipates reconstructing the street as a complete street.  

 

Figure 1 – Group 1 Citywide Issues (red) and Opportunities (green) Map 
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Table 1: Group 1 Citywide Issues and Opportunities Map Legend 

Flooding Problem Areas (red dots) Potential GI Projects (green dots) 

1 Warrenton Ave. and Whitney 1 
Bump-out (traffic calming bioretention)—

Warrenton and Whitney 

2 
Gerard Ave., low point between Elizabeth and 

Asylum 
2 Bioretention at corners 

3 Woodland Dr. near low income housing 3 
(Meriden) Flood storage in park area-

detention 

4 
Love Lane (valley) (low income area) Gully 

Brook Watershed 
4 Retention pond/raise road 

5 
U of Hartford—Flood plain parking lots (need to 

restore) 
5 

Manage upstream issues (see student/MDC 

research for insights) and restore flood plain 

parking lot/parking garage 

6 61 and 39 Woodland St. (state properties) 6 Floodplain parking lot restoration 

7 
A) Street project/Westbrook Village (flooding) 

B) Bowles Park 
7 

Green streets proposal (Htdd Hsg Auth)—

A)Westbrook Village B) Bowles Park 

8 Flooding under the tracks near Rud Moody 8 
North end /Ball park—develop out wards from 

park; Trinity and U of H—ops for GI education 

9 Albany and Scarborough (out to bid-no GI) 9 Deeper pit, sloping sidewalks 

10  10 1.4 mile (Homestead to Bedford) 

11 
1-91 Hwy discharges into Meadow brook which 

flows into CT River 
11 Capture and remediate wetlands 

12 Olive St Flooding   

13 Discharge from Hwy drains onto city streets   

14 Pope Park Hwy (east of Bartholomew) flooding   

 



Building Blocks Technical Assistance 

Green and Complete Streets 

Hartford, CT 

 

 

21 

 

Figure 2 - Group 2 Citywide Issues (red) and Opportunities (green) Map 
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 Table 2: Group 2 Citywide Issues and Opportunities Map Legend 

Flooding Problem Areas (red dots) Potential GI Projects (green dots) 

1 Drainage issue—Windsor St, under RR 1 
Elm St. No speed limit. Pedestrian accidents. 

Bump out. Rapid flash beacons. 

2 Love Lane 2 
Capitol Ave. Yield at crosswalk and people 

don’t stop. Bump out or speed hump. Rapid 

flash beacons. 

3 University of Hartford 3 New Britain Ave. 

4 
Pulaski Circle—can we make it more people 

friendly 
4 Bart Ave. 

5 Ledyard St, 5 Farm Ave. 

6 Woodland Dr, 6 Main St. 

7 Olive St, 7 S. Whitney 

8  8 
Cumberland—wide and steep, rapid 

stormwater flow 

9  9 
Colt Park/Coltsville area—use City greenspace 

to better handle stormwater 
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Figure 3 - Group 3 Bartholomew Avenue Issues (red) and Opportunities (green) 
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 Table 3: Group 3 Citywide Issues and Opportunities Map Legend 

Potential Improvement Areas 

1 Brewery access/bioretention at edge of parking 

2 Midblock crossing 

3 Porous pavement or bioretention 

4 
Bioretention in Pope Park West and in former 

scrap metal yard 

5 
Direct roof runoff into adjacent stormwater 

treatment 

6 
Consider green roof on buildings being 

redeveloped 

7 Bike path along CTfastrak/bioretention 

8 
Make Pope Park Highway more green—e.g. 

porous pavement or even eliminate 

9 Pedestrian access to park 

10 
Green gutter along both sides of Bartholomew—

use precast porous concrete sections (18x4 

sections) 

11 
Engage artists to paint murals in underpass to 

make more pedestrian friendly (as well as 

lighting) 

12 Bridge to CTfastrak 
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The self-assessment completed by the community and the workshop presentations are attached. 

Additional Resources 
U.S. EPA Building Blocks for Sustainable Communities 

http://www.epa.gov/dced/buildingblocks.htm   

EPA’s Green Infrastructure Website 

A site with many resources on the topic of green infrastructure.  

 http://www.epa.gov/green-infrastructure  

Enhancing Sustainable Communities With Green Infrastructure: A Guide to Help Communities Better 

Manage Stormwater While Achieving Other Environmental, Public Health, Social, and Economic 

Benefits. (2014).  

This EPA report aims to help local governments, water utilities, nonprofit organizations, neighborhood 

groups, and other stakeholders integrate green infrastructure strategies into plans that can transform 

their communities. Many communities that want to use green infrastructure approaches face 

technical, regulatory, financial, and institutional obstacles that limit widespread implementation. This 

report is a guide to develop a plan that can overcome these obstacles for neighborhoods, towns, 

cities, and regions of all sizes. 

 http://www.epa.gov/smartgrowth/enhancing-sustainable-communities-green-

infrastructure  

Managing Wet Weather with Green Infrastructure Strategy. (2009).  
This EPA policy guide can assist municipalities in growing green infrastructure throughout the built 

environment. As discussed below, collaboration among multiple departments and negotiation of 

multiple priorities are generally key. 

 http://www.epa.gov/green-infrastructure/policy-guides 

National Complete Streets Coalition. Sustainable Complete Streets 

A webpage with information on sustainable complete streets and links to additional resources.  

 http://www.smartgrowthamerica.org/complete-

streets/implementation/factsheets/green-streets/  

WERF User’s Guide to the BMP and LID Whole Life Cost Models Version 2.0. (2009). 

This tool helps users identify and combine capital costs and ongoing maintenance expenditures in 

order to estimate whole life costs for stormwater management. 

 https://www.werf.org/a/Ka/Search/ResearchProfile.aspx?WebsiteKey=00bc0f55-bb85-

4522-b31f-64e876cfd07d&ReportId=SW2R08 
 

 

http://www.epa.gov/dced/buildingblocks.htm
http://www.epa.gov/green-infrastructure
http://www.epa.gov/smartgrowth/enhancing-sustainable-communities-green-infrastructure
http://www.epa.gov/smartgrowth/enhancing-sustainable-communities-green-infrastructure
http://www.epa.gov/green-infrastructure/policy-guides
http://www.smartgrowthamerica.org/complete-streets/implementation/factsheets/green-streets/
http://www.smartgrowthamerica.org/complete-streets/implementation/factsheets/green-streets/
https://www.werf.org/a/Ka/Search/ResearchProfile.aspx?WebsiteKey=00bc0f55-bb85-4522-b31f-64e876cfd07d&ReportId=SW2R08
https://www.werf.org/a/Ka/Search/ResearchProfile.aspx?WebsiteKey=00bc0f55-bb85-4522-b31f-64e876cfd07d&ReportId=SW2R08


Soil Constraints and  
Low Impact Development
Careful Planning Helps LID Work in Clay Soils
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s Low impact development (LID) practices, also referred to as green 

infrastructure, include natural or man-made swales, depressions and 
vegetated areas that are designed to capture, filter and infiltrate runoff 
using soils and vegetation. When selecting and designing LID practices, the 
type of soil underlying the area must be factored into the design process. 
Designers often incorrectly assume that LID practices should not be sited 
on clay soils because they are concerned that the clay soils lack sufficient 
infiltration capacity to manage the runoff and that ponding might occur. 

LID practices can be sited on clay soils if the appropriate conditions are 
present and the infiltrative capacity of the soils has not been significantly 
altered. Drainage problems tend to occur when the pore spaces in clay 
soils have been disturbed and compacted by construction activities or 
previous land uses. In such situations, surficial ponding might occur if the 
infiltration rate of the clays is too low. Designers should anticipate the challenges 
that can occur in soils with high clay content. By analyzing the infiltration rates of 
soils on the site, designers can select the best locations for LID practices and/or 
identify specific areas that would need remediation (e.g., adding soil amendments) 
to ensure adequate infiltrative capacity. Compacted soils should be mechanically 
de-compacted and/or amended to provide the requisite infiltrative capacity that can 
retain the desired design volume.

FAQ
Don’t clay-rich soils 
prevent water  
infiltration needed  
for LID?

Barrier Busted!
LID practices can work in clay-rich soils 
when designed to ensure adequate 
infiltration.

EPA’s LID Barrier Busters fact sheet series…
helping to overcome misperceptions that 
can block adoption of LID in your community

Roof water drains to this rain garden.
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Practices That Work With Clay Soils
LID practices such as rain gardens, permeable pavements, and bioretention cells can perform well on sites with clay 
soils if the practices are sized appropriately, proper drainage is provided, and they are constructed and designed to 
minimize clogging. Suggested design elements include: 

(1) Design the practice to retain a prescribed volume  
(e.g., 1 inch of rainfall) that can be infiltrated and/or 
evapotranspired within a given time frame (e.g., 48 hours) 
as determined by the capacity of the soils and plants.

(2) Use soil amendments where necessary to improve soil 
infiltration rates. 

(3) Design and place overflow, bypass and underdrain 
systems to prevent ponding and clogging.

(4) Select plant species that facilitate ongoing infiltration 
through root structures. 

(5) Include a margin of safety to ensure the system will 
perform as designed, even with some degree of clogging.

This bioretention system has an underdrain with an upturned elbow. 
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Note: If a practice is designed as a retention/filter system that retains a design volume and filters excess volume, additional design elements such as 
underdrains, orifice controls and inverted elbows can be incorporated. In high-clay soils, rapid drying can cause the formation of linear cracks in the clay 
which can reduce the effective retention volume of the practice, especially in designs that include underdrains. Incorporating inverted or upturned elbows 
in the design of the discharge pipe, as depicted in the figure (above, right), helps to ensure that the requisite design volume is retained and infiltrated. 



Case Studies 
Rain Gardens, Madison, Wisconsin 
In 2003 the U.S. Geological Survey (USGS) installed four rain gardens next 
to municipal buildings to test the effect of soil type and plant type on the rain 
gardens’ ability to absorb stormwater. Two rain gardens were installed in sandy 
soils and two rain gardens were installed in clay soils. For each soil type, one 
rain garden was planted with turf, and the other with native prairie grasses. 
Each rain garden was sized to a ratio of approximately 5:1 contributing 
drainage area to receiving area, resulting in surface areas between 100 to 
400 square feet with a 0.5-foot depth. The rain gardens were not equipped 
with underdrains. The USGS monitored the rain gardens for 4 years, 
observing inflows, outflows, rainfall amounts and evapotranspiration amounts. 

Results

Roof stormwater drains to these monitored rain 
gardens in Madison, Wisconsin.
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• Regardless of vegetation or soil type, the rain gardens were 
able to store and infiltrate 96 to 100 percent of the stormwater 
they received over the 5-year study period.

• Under similar soil conditions, rain gardens planted with prairie
species had significantly greater median infiltration rates than
those planted with turf grass.

• Comparing soil types, the median infiltration for sand was
nearly 5 to 9 times greater than the infiltration rates of clay,
depending on vegetation type.

• Soil and root investigations indicate that clay soil planted with prairie grass had deeper root growth and appeared well-
drained relative to the turf grass, which had limited root growth and a perched water table.

Estimated Median Infiltration Rates (Inches/Hour) 
for Each Garden across All Water Years (2004–2008)

Rain Garden 
Type

Soil Texture 
Type

Median 
Infiltration Rate

Turf-sand Silt loam, sandy 
clay loam and 
sandy loam

2.50

Prairie-sand 4.20

Turf-clay Sandy loam to 
clay-loam, heavily 

compacted

0.28

Prairie-clay 0.88

Source: Selbig, W.R., and Balster, Nicholas. 2010. Evaluation of turf-grass and prairie-vegetated rain gardens in a clay and sand soil, Madison, Wisconsin, water 
years 2004–08: U.S. Geological Survey Scientific Investigations 

Roadside Bioretention, Toledo, Ohio 
In 2009 the city of Toledo installed nearly 800 feet of residential roadside bioretention 
areas and permeable sidewalks on a site with clay soils to help reduce the occurrence 
of combined sewer overflows during heavy rainfall events. The bioretention areas were 
designed with an engineered sandy loam soil and included underdrains to help drain 
the system if needed. Plants were chosen by the residents adjacent to the bioswales 
based on how much maintenance they were willing to do in front of their homes. Most 
chose turf grass, but some chose native plants. Underground water storage was 
provided beneath the permeable sidewalk. Flow monitors were installed before and 
after construction to assess the effectiveness of the system. 

Results Stormwater from the road and 
sidewalks flows into this bioretention 
system on Maywood Avenue in Toledo.

Tetra Tech

• Monitoring results comparing pre-construction to post-construction LID
implementation indicate greater reductions in peak and total volumes when the
underdrain valve is closed as opposed to open (see table at right).

• Long-term modeling for the closed underdrain system indicates an
annual average stormwater volume reduction of about 64 percent
and peak flow reductions of 60–70 percent.

Average Percent Reductions between 
Pre-and Post-construction Flows (2010–2011)

Underdrain Status Open Closed
Total Flow Volume -10% 57%
Peak Flow 51% 71%Source: Tetra Tech. 2009. City of Toledo, OH, Maywood Avenue Stormwater Volume Reduction 

Project Construction Plan Set. Table shows follow-up monitoring conducted in 2010–2011.

 

 

United States Environmental Protection Agency • Office of Wetlands, Oceans, and Watersheds 
1200 Pennsylvania Avenue, NW, Washington, DC 20460
841-R-14-004A • October 2014
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Workshop Attendees 
Workshop attendees can be included in the draft table, or attached as a scanned copy. Be sure to 

reflect this in the first sentence of the appendix, which lists attachments.  

 

 



Building Blocks Technical Assistance 

Green and Complete Streets 

Hartford, CT 

 

 

28 

 

 



Building Blocks Technical Assistance 

Green and Complete Streets 

Hartford, CT 

 

 

29 

  



Building Blocks Technical Assistance 

Green and Complete Streets 

Hartford, CT 

 

 

30 

Self-Assessment  



SELF-ASSESSMENT
Green and Complete Streets

Hartford, CT

PURPOSE
By working with others in your community to complete this Green and Complete Streets

Community Self-Assessment you will be helping the local leader and the project team

establish a baseline understanding of local conditions and potential barriers related to the

development of green and complete streets. This includes the larger stormwater regulatory

and policy framework; relationship to other policy areas including the benefits of green and

complete streets beyond stormwater; design and construction implementation policies and

practices; operations, maintenance, and monitoring policies and practices; local built

examples of green and complete streets elements and resulting experiences; barriers to

implementation of green and complete streets; and other issues and experiences related to

the implementation and on-going management of green and complete streets infrastructure.

Also, by working with a cross section of departmental staff, and possibly other project

stakeholders, in responding to this self-assessment, it should help to broaden your

understanding of the issues, opportunities, and barriers related to a green and complete

streets strategy for your community.

USING THIS SELF-ASSESSMENT
The following steps are suggested to help complete the Green and Complete Streets

Community Self-Assessment:

Step 1. Identify the “assessment team” of individuals (could be the Local Team leading

workshop preparations) to prepare the self-assessment and have them perform an

initial review of the self-assessment to identify which agencies, departments, and

personnel will be best to include in preparing responses to each section.

Step 2. Convene the team, and invite any other individuals if their particular expertise is

needed, to perform a more detailed review of the self-assessment. Assign responsibilities

for drafting a response. It is best if this work is done in a group meeting to ensure that

information provided regarding codes, policies, and internal processes are coordinated

and interrelate with other appropriate responses and that the full-spectrum of related

topics are addressed as best as possible.

In addition, a description of the community’s vision and goals for green and complete

streets, and desired results from the workshop should be provided along with this self-

assessment.
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Step 3. The team should collect existing ordinances, policies, and other documentation that is

necessary references for completing the self-assessment. Provide web links or return

with the self-assessment with any referenced documents, plus any other reports,

exhibits, example projects, details, and related notes. If any plans, policies, etc. are

currently being updated or in the process of being created, provide a status copy of

the draft materials.

Step 4. The team should coordinate the efforts of appropriate agencies and departments to

complete the self-assessment, and return it to the local leader. It is very important to

provide as much background and detail as possible in your responses. It is only through

this process that the local leader and the project team will be able to understand site-

specific conditions, and be able to suggest how best to address needs and goals.

The results of this self-assessment will be used during the tool workshop process to arrive at a set

of strategy options to improve the implementation of green streets in your community,

including the on-going maintenance, operations, and monitoring of green and complete

streets improvements in your community.

NOTES ON FILLING OUT THE SELF-ASSESSMENT
The Microsoft Word file includes the self-assessment as a table. It is best to provide responses

directly in the table with references to related documents or longer responses in separate

attached files so that general formatting of the table is retained.
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GREEN AND COMPLETE STREETS ISSUE AREAS
The first section of the self-assessment provides the opportunity for you to describe your

community’s vision and goals for green and complete streets in your community, even if the

vision and goals have been listed in other materials that have been prepared in applying for

the technical assistance.

I. Larger Stormwater Regulatory and Policy Framework
Federal, state, and regional stormwater regulations and policies affect and frame local level

regulations, policies, and implementation of green and complete streets. Pertinent unique or

broad ranging elements of these larger regulations and policies include water quality,

combined sewer and storm drain facilities, brownfield and grayfield development, cleanup of

contaminated soils, protection or restoration of habitat and wildlife, and water reuse. An

understanding of this information is needed to identify potential challenges to local

implementation of green and complete streets infrastructure. It is also possible that the use of

green and complete streets infrastructure to meet regulatory requirements could provide

some funding from the federal, state, or regional levels.

II. Relationship to Other Policy Areas: benefits of green and complete streets

beyond stormwater
Many benefits and amenities can be achieved beyond the initial and primary stormwater

management goals for green infrastructure. A mutual relationship between green and

complete streets and other policy initiatives should be recognized and reinforced. Companion

policies may include complete streets, economic development and revitalization, parks and

open space, parking standards, land development, preservation or protection of natural

habitats and agriculture, street trees, and pedestrian improvements.

III. Design & Construction Implementation Policies and Practices
Local design and construction implementation policies and practices, as well as the extent to

which they are coordinated, directly affect the provision of green and complete streets. To

provide effective and efficient design and implementation, these policies and practices

should be coordinated with each other and be internally consistent.

IV. Operations, Maintenance, and Monitoring Policies and Practices
Identification and understanding of the policies and practices regarding green and complete

streets operations, maintenance, and monitoring can improve coordination, effectiveness,

and efficiencies amongst the different departments and/or agencies involved.
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V. Local Built Examples of Green and Complete Streets Elements
Locally built green and complete streets elements provide examples to educate and inform

the community about green infrastructure and its parallel benefits and amenities. Maps,

photographs, plans, and narratives provide easily accessible and understandable information

to help enable this. Local green and complete streets examples can also highlight the key

successes and barriers of existing policies and practices.

VI. Barriers to Implementation of Green and Complete Streets
The identification of responsible parties, conflicts, and barriers to the design and

implementation of green and complete streets can provide for increased interdepartmental

and interagency communication, coordination, and efficiencies; smoother implementation;

and set in place a process to limit and resolve barriers.
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APPENDIX A

Please describe your community’s vision and goals for green and complete streets and desired results from the tool workshop.

Vision:

To improve water quality in all the waters of the City.

Goals:

To reduce stormwater runoff.

To maximize absorption of stormwater on site to the extent possible.

To have zero impact upon, or to reduce, the maintenance cost for the City of Hartford street infrastructure

Desired Results:

Identification of strategies that have been pursued in cities with similar situation - clay soils and combined sewers - that have

measurable benefits that exceed the construction costs and which do not negatively impact maintenance costs.
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I. Green and Complete Streets Strategy Assessment: Larger stormwater regulatory and policy framework
GOAL: Identify and understand any unique elements of the larger regulatory and policy framework that uniquely shape local level regulations, policies, and implementation of
green and complete streets.

WHY: Knowledge and understanding of the full-breadth of potentially related regulations and policies can help in developing a green and complete streets strategy that provides
multiple benefits and avoids potential conflicts with non-stormwater requirements.

PROVIDE: List, cite the source, and describe the implications of unique or unusual elements of the federal, state, regional, and other regulations and policies that your
community must address in the design and implementation of green and complete streets, such as:

Water quality regulations, court orders, presence of and relationship to
combined stormwater and sewer systems, watershed implementation
plans, etc.;

Y N

The City of Hartford has a combined sewer system that is managed by the Metropolitan District
Commission (MDC). The MDC is undertaking a clean water project to create a deep tunnel storage
system to alleviate combined and sanitary sewer overflows. This project is being undertaken to comply
with enforcement actions of both the EPA and the CT DEEP.

Contaminated soils remediation Y N The City participates in brownfield remediation grants as available.

Water body, habitat or wildlife protection or restoration Y N

Grey water usage or ground water recharge Y N

Climate change, tidal surges, and other related protection and impacts Y N

Flooding Y N The City has a flood control system that is overseen by the Hartford Flood Commission

Watershed Planning
Y N

A watershed management plan was developed in 2010 for the North Branch of the Park River:
http://www.ct.gov/deep/lib/deep/water/watershed_management/wm_plans/nbparkr/nbpr_wbp.pdf

Do any organizations or agencies such as a Metropolitan Planning
Organization, a Department of Natural Resources, or other similar
agencies in your region or state have green and complete streets,
green infrastructure, low impact design, and similar policies and
standards that could be reviewed and built off of?

Y N

The state Department of Energy and Environmental Protection (DEEP) has developed Low
Impact Development Appendix to the Connecticut Stormwater Quality Manual:
http://www.ct.gov/deep/lib/deep/water/nps/swgp/lid_stormwaterfinal.pdf
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List and explain unique elements of community specific stormwater
management plans/handbooks, erosion and control plans,
implementation plans, and related documents applicable for your
community.

Y N

Not applicable

Additional

Additional

Additional

Follow up Questions and Information

Are there funds available (new or redirected) to assist in the design,
construction, or maintenance of green and complete street
infrastructure to address the requirements of these regulations and
policies, such as contamination clean up grants, etc.? Please list
source and what the funding is earmarked for. Is funding long term, or
does it need to be requested annually?

Y N

The City has undertaken a number of streetscape projects over the past decade to remake the
streets. There is no dedicated funding for these projects, they have been funded from the City's
Capital Improvement Program (CIP), federal STP funds, state bond funding, and various grant
programs (TIGER, state TOD grants, federal bus livability, among others). Currently, the City is
unable to set aside funding for streetscape projects and we will continue to pursue grant funding
for these projects.

Is there state or regional funding available to support the design,
implementation, and maintenance of green and complete streets?
Please list source and what the funding is earmarked for. Is funding
long term, or does it need to be requested annually? Y N

The state established a new transportation funding source – Local Transportation Capital
Improvement Program, LOTCIP, and these funds are made available through the region’s MPO,
the Capitol Region Council of Governments. This funding can be used for green and complete
streets improvements, but is not dedicated for this use. There is no state or regional funding
available for maintenance of green and complete streets. The CTDOT has been hesitant to
allow funding to cover what they term "amenities" that increase the cost of a roadway project,
we do not know how they would react to green streets improvements.

Can regional or similar capital improvement projects be expanded to
accommodate local needs to provide an economy of scale in the cost
of design, construction, or maintenance of green and complete street
infrastructure?

Y N

We are not aware of any opportunities for piggy backing with other projects in the region.

Additional

Additional
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II. Green and Complete Streets Strategy Assessment: Relationship to other policy areas – benefits of green and
complete streets beyond stormwater
GOAL: Recognize and reinforce mutually beneficial relationships between green and complete streets and other policy initiatives within the community.

WHY: Green and complete streets offer communities many benefits beyond that of stormwater collection and water quality control. The clear communication of these benefits to
the public and building a stronger relationship with other policy and funding initiatives and organizations can help to strengthen a green and complete streets strategy and
increase the opportunities for implementing and maintaining green infrastructure.

PROVIDE: List and describe the relationships between green and complete streets policies and implementation with other policies and initiatives within your community and the
extent in which they are used, such as:

Complete streets policies, design standards and/or capital projects
[Note: if No, please describe relationship with general street design
policies and standards]

Y N
The City of Hartford adopted a complete streets policy by ordinance in September 2016. That ordinance
addresses streets for all users, it does not address green streets.

Safe routes to schools initiatives Y N None exist at this time.

Public health initiatives
Y N

The Metropolitan District Commission is undertaking a major initiative, the Clean Water Initiative, to
eliminate combined sewer overflows to the waters of the City. This will be accomplished with the
construction of a deep tunnel storage system.

Economic development and revitalization policies and programs The City has several streetscape projects in construction. These projects generally are intended to spur
economic revitalization. To date, the streetscape projects have included street trees and other planting
beds that can absorb runoff from the sidewalks. The City has several municiipal development plans and
redevelopment plans (http://www.hartford.gov/economic-development/302-hra/431-redevelopment-and-
neighborhood-services) that may offer opportunities for street redesign and reconstruction.

Parks and open space policies and programs The City adopted a Capital City Parks Plan in 2015, it can be accessed here:
http://www.hartford.gov/document-library. This plan envisions the improvement of park roadways to
include drainage swales and designated space for bicyclists and pedestrians. It also recommends
construction of porous pavement designated service pathways in the City parks.

On-street parking standards and design guidance The Hartford Parking Authority manages the on street parking system. To date there is no design
guidance related to green streets

Land development policies, such as compact growth, infill, and similar. The City adopted a new form based zoning code in 2016. It can be accessed here:
http://www.hartford.gov/images/DDS_Files/Plan_Zoning/Zoning%20Regulations_110916.pdf.
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Preservation and protection of watersheds, wetlands, habitats, and
agriculture, including more informal measures such as designation as
a Community Wildlife Habitat, Flyway City, community arboretum, Tree
City USA, or other similar programs in your community or regional
area.

Y N

The City is designated as a Tree City USA (first designated in 1994).
A North Branch Park River Management Plan was adopted in 2010. This document recommends
restoration of the riparian buffer and includes numerous recommendations for LID practices and green
streets.
The City's Inland Wetlands and Waterways Commission and regulations regulate development in
wetlands and waterways in accordance with state statute.

Street tree master plans, planting, and maintenance programs,
including those by non-profits or community volunteers, e.g.: National
Arbor Foundation/Tree Stewards, Native/Low Water Use Plant
societies, community citizens, and similar.

Y N

The City has a draft 5 year Urban Forestry Maintenance Program (copy attached to this assessment)
The City Zoning Code (Chapter 6) requires tree canopy coverage and requires street trees

Traffic calming programs, Pedestrian Master Plans, and similar
improvement programs within the public right of way that include
potential for landscape improvements Y N

The City conducted a city wide traffic calming assessment in the mid 2000's and many of those
recommendations have been implemented. Most streetscape plans have been developed when funding
is available for construction, and to date, none have included green infrastructure, beyond trees and other
plantings.
The City is currently developing a plan for installation of speed humps throughout the City.

Climate Action plans and related policies and programs
Y N

The Planning and Zoning Commission created a very active Climate Stewardship Council, more
information can be found here: https://hartfordclimate.wordpress.com/

Do local policies and codes recognize related benefits and amenities of
green and complete street elements and require compact
development, walkable sidewalks, tree lined streets, etc. Explain.

Y N
The new zoning code has a section (Section 9) that addresses street design:
http://www.hartford.gov/images/DDS_Files/Plan_Zoning/Zoning%20Regulations_110916.pdf
The City has a Tree Ordinance (attached to the end of this self assessment)

Additional

Follow up Questions and Information

Are funds, materials, or volunteers available to support design,
construction, or maintenance of green and complete street facilities,
such as providing street trees or native plants, installing landscaping,
maintaining landscaping, etc.? Explain.

Y N

Most years, funds are provided for tree planting in the City's CIP(capital improvment plan.) Additionally,
Knox Parks foundation regularly receives grants for tree planting in the City. The Garden Club of Hartford
works to plant native plants and shrubs, and Parks friends groups also do planting in the parks. The City
is very active in the Tree Wardens Association and the CT Tree Protective Association, which provides
valuable guidance.

Do capital improvement plans for transportation and other public
investments include green and complete street elements (or any on-
site green infrastructure) as part of project budgets? If not, is this
planned to occur?

Y N

No, for green infrastructure other than trees and other plantings.
The City attempts to include accommodations for all road users in all of its streets projects.
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Is there community and internal community government support for the
planting and maintenance of trees in an urban or developed
environment? Explain.

Y N
The Department of Public Works has a tree advisory committee. The CTDEEP (Chris Donnelly) has
assisted the city in locating funding for tree planting.

Are trees recognized as having value beyond aesthetics? Explain.
Y N

Yes, they are recognized for their ability to clean the air, for their cooling effect, habitat, historical
signifigance, stormwater runoff management, calming to the human soul.

What community policies, plans, and other agency practices that could
be related to green and complete streets are currently being updated
or newly prepared, or expected to be done so in the near future?
Explain.

The tree ordinance is being updated. The City's tree warden is interested in allowing structural soil,
however, the DPW has some concern that structural soil will be a problem where installed under sidewalks
and pavement.
The City has not settled on what is the best plan for protecting trees - ideally, the plantings would be
protected in a way that forces respect for the trees, but that does not increase maintenance costs. New
tree plantings along Bushnell Park North are located in large planting beds that have rails protecting them
from passersby. This design is difficult for snow plowing, but allows the trees to breathe and grow. The
planting areas may prove difficult to keep weeded and maintained. Flexi pave has been used in a couple
of places - the city is interested in the use of this material - but only for new plantings and small trees.
Installed improperly at large old trees it has proved fatal. The City’s new zoning code allows for tree
grates, ornamental iron fencing, granite curbing, and other materials deemed appropriate by the City
Forester.

Additional

Additional
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III. Green and Complete Streets Strategies Assessment: Design & construction implementation policies and practices
GOAL: Identify the types of policies and practices that relate most directly to the design and construction of green and complete streets projects, the extent to which they are
coordinated, and how they might be more completely and effectively coordinated.

WHY: Coordination of green and complete streets design and construction policies and practices with related city policies and practices will lead to more efficient and effective
design and implementation.

PROVIDE: List and describe the design standards and guidelines that most directly relate to the design and construction of green and complete streets projects. Even if your
community does not have existing green infrastructure there are standards and guidelines, that your community already has, related to street and stormwater infrastructure that
have an effect on the viability of different green infrastructure design concepts. Are these standards and guidelines coordinated with each other, by reference in the documents
themselves? Are there known conflicts between these documents?

General street and stormwater design standards and details, including
standard street sections (right of way, lane, sidewalk, and parkway
widths) and any restrictions upon landscaping within the right of way.

Standard specifications and details: http://www.hartford.gov/dpw/specifications-and-manuals
The City Zoning code, chapter 9, contains standard street sections:
http://www.hartford.gov/images/DDS_Files/Plan_Zoning/Zoning%20Regulations_110916.pdf

Do some streets fall under the jurisdiction of the county, state, or other
jurisdiction? If so, provide standards for these streets as noted above.

Y N

Most of the streets in the City are municipally controlled. Albany Avenue, some of New Britain
Avenue, and Blue Hills Avenue are state roads. However, much of the street improvement work
undertaken in the City recently has made use of federal or state funds, and these funds come with
oversight from the CTDOT.

Green and complete streets policies, standards, details, and guidelines in
your community and/or region, or prepared by other non-community
organizations and agencies such as the resource conservation district or
Department of Natural Resources (this may include green infrastructure
and low impact design)

Y N

The zoning code has requirements for front, side, and rear buffers, in some situations, intended to
lessen visual impact, but which also provides for infiltration of stormwater. It also requires
landscaping in parking lots, which can help to minimize stormwater runoff.

On-site/private stormwater management standards, details, and
guidelines. How are these different from public standards, if at all?

Our zoning code requires LID in accordance with the latest version of the Low Impact Development
Appendix to the Connecticut Stormwater Quality Manual. These projects require MDC permits.

Public project review – is this a multiple department review process? Is
there one department that leads the review and approval process? Who
ultimately approves a public green infrastructure project?

This varies by project. Where project design is undertaken by the Department of Public Works, they
are responsible for the public review, where project design is undertaken by the Department of
Development Services (DDS), that department is responsible for shepherding the project through
approvals. The Departments attempt to coordinate streets projects via monthly meetings.

Private project review – how does this review process vary, if at all from
the public project review process?

The DDS is responsible for zoning review. DPW is responsible for Curb cut review, traffic pattern
review and tree review.
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Are green and complete streets in your community defined as being
“treed” or “landscaped” rather than referring to the inclusion of green
infrastructure?

Y N
To this point, no labels have been applied.

Do capital improvement plans and budgets account for green and
complete streets? How is budgeting for construction and installation of
street trees, stormwater, bikeways, and sidewalks accounted for?

Y N
These elements of streets projects are not accounted for separately.

Are there any departments or codes in your community or other
approving/funding entity that discourages trees, landscaping, green
infrastructure, etc. within the right of way? If so, who and why?

Y N

The City is strapped for funding, so to the extent that green infrastructure appears to require greater
maintenance, or affects a capital project's budget, it may be discouraged. Further, there is concern
that permeable pavement, infiltration gardens and swales will not work in New England and Hartford
specifically. Concerns relate to salt usage on permeable pavement, infiltration in clay soils, and
expense of maintenance. There is some thought that these facilities may be more workable in or
adjacent to parks.

PROVIDE: List and describe the design standards and guidelines that most directly relate to the design and construction of green and complete streets projects. Are these
standards and guidelines coordinated with each other, by reference in the documents themselves? Are there known conflicts between these documents?

Do policies and standards allow for ‘private’ stormwater runoff to be
managed by improvements within the public right-of-way or on public
property? If so, please provide detail regarding what type of facilities; how
and who maintains it; if there is a maintenance agreement; standard cost
sharing agreement, and other programmatic information?

Y N

Not at this time

Do policies allow for private development to pay an in lieu fee rather than
manage stormwater on site? If not, are the in lieu fees used in other
programs related to development projects?

Y N
The zoning ordinance allows payment in lieu of tree planting. The payment goes into a tree fund.
There is no payment in lieu of for stormwater management.

Is permeable paving in on-street vehicle parking or travel lanes allowed
and encouraged?

Y N
We do not have enough experience with this approach to encourage it. Concerns relate to
effectiveness, maintenance requirements, and salt use during the winter..

Are designs, details, and other construction policies and practices
associated with implementation of green and complete streets formalized
for easy sharing and distribution with others?

Y N
Our program for development of complete streets and green streets are not formalized to the point
that we have standard details. We do have standard details for tree plantings.

Do development, engineering, transportation, and other codes allow and
encourage green and complete streets? Y N

The new zoning code and the complete streets policy encourage complete streets. The zoning code
mentions the desire for the City's streets to adhere to LID principles, but no guidance is provided.
The zoning code requires street trees, minimum one tree every 40 ft.

Additional
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Follow up Questions and Information

Do your green and complete streets standards, details, and guidelines
deviate from other standards, etc. such as roadway standards?

Y N
Standards, details and guidelines are not yet in place for green and complete streets. Our current
design guidance addresses tree planting, but not other elements of complete and green streets.

Are green and complete street improvements in the community
implemented on an ad hoc basis or is there an organized and funded
capital improvement process for green and complete streets, or another
approach?

Y N

Neither

Are tree planting alternatives such as structural soil, proprietary cell
structures, or similar allowed and encouraged?

Y N
Structural soil is encouraged by the zoning code but has not been implemented, The DPW is
concerned about the effect on sidewalks and pavement.

Are green and complete streets and other green infrastructure practices
and design standards promoted or required to be integrated with new or
retrofitted street improvement plans? Please explain.

Y N
Yes for complete streets, the complete streets policy requires that complete streets be included in all
transportation projects. On the green streets side, we are trying to identify what is realistic for
Hartford before promoting or requiring such improvements.

Does your community work with local or other organizations for volunteer
activities such as education on green and complete infrastructure and
native plants, tree planting, and tree and plant maintenance?

Y N
Knox Parks, Garden Clubs, for tree planting and other plantings and maintenance.

Would community approval of green and complete streets elements
cause a project to expend more time and money to gain approval or
cause it to become a private street?

Y N
We seek community input on all street projects, it is not expected that adding green streets elements
would add to the review time.

Additional

Additional
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IV. Green and Complete Streets Strategy Assessment: Operations, maintenance, and monitoring policies and
practices
GOAL: Identify the types of policies and practices that guide the operations, maintenance, and monitoring of green and complete street improvements and opportunities for
better coordination and efficiencies.

WHY: Operations, maintenance, and monitoring policies and practices for green and complete streets infrastructure are some of the most challenging elements of successful
green and complete streets strategies. This is because of a general lack of funding for landscape maintenance in most communities, and because the programs that benefit
the most from green infrastructure – water quality and stormwater management – typically do not fund the maintenance of landscape improvements.

PROVIDE: List and describe the policies and practices that most directly relate to the operations, maintenance, and monitoring of green and complete streets projects. Are
these coordinated with each other by reference in the documents themselves? Are there known conflicts between these documents?

What department, agency, or entity (including property owner/developer)
operates, maintains, and monitors green infrastructure for public facilities?
Landscape and trees within a street right of way? Drainage infrastructure
within the right of way? Streets, including pavement, snow and ice removal,
etc.?

The City Forester, who is in the Department of Public Works, oversees trees.
The Department of Public Works is responsible for the streets - pavement, snow and ice removal.
The Metropolitan District Commission (MDC) is repsonsible for the maintenance of all drainage
structures - since we have a combined sewer system.
The City is wary of solutions that will increase the maintenance responsibilities of the City.

If the department that is responsible for maintaining green and complete
streets projects is not directly responsible for stormwater infrastructure, is
there some cost sharing between departments to support operations and
maintenance?

Y N

Since we do not have any green street installations yet, these type of details have not been
worked out yet.

Does your community monitor green infrastructure on private property?
Y N

Not applicable at this time. Development in downtown districts can receive development bonuses
for installing green roofs.

Does your community have any maintenance or improvement districts,
maintenance agreements or other agreements with/requirements of private
property owners or organizations to plant and/or maintain green
infrastructure or landscape within the public right of way? If so, who and for
what? How does it work, who is responsible to oversee it, are these
enforced, etc.?

Y N

In some cases, the City will push for planting of street trees on private property, if the right of way
is too narrow, and in order to maintain a line of street trees.
The new zoning code requires that private property owners plant trees to meet the required
canopy coverage.
If a contractor damages a street tree, they have to replace it, in accordance with state statute 23-
58.
The City maintains trees on state owned right of way.
Adjacent towns (West Hartford and Windsor) assist with some tree maintenance.
The electric utility - Eversource, helps with tree trimming.
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Are credits or other incentives provided to private property owners to
maintain green infrastructure or landscape within the public right of way? If
so, what applications/techniques are available for credit? What is the
process to obtain a credit? Is there a template for property owner
agreements?

Y N

Not at this time..

Are there special operations, maintenance, and monitoring issues that
should be integrated with green infrastructure such as sea level rise
(flooding, periodic inundation of salt water, etc.); foliage or soil
accumulation of salts, chlorides, sand, slag, etc. associated with snow and
ice management; or other special maintenance and operations
considerations?

Y N

Maintenance of green infrastructure is a major concern for the City. There is also concern that use
of anti icing salts would have to cease.

If appropriate, what are your snow and ice removal management,
prevention, storage, and removal methods and products used?

Standard operating procedure for snow removal is attached.

Are the monitoring, tracking, and maintenance of stormwater and green and
complete streets elements required? If your community does not currently
have green and complete street elements, are there barriers to doing this in
the future?

Y N

Not applicable as we do not have any green street elements other than tree plantings, currently in
place. The barrier to future monitoring and tracking is funding availability.

Are long-term inspection and maintenance schedules set up and
appropriate for green and complete street elements? If your community
does not currently have green and complete street elements, are there
barriers to doing this in the future?

Y N

The required maintenance and inspection schedules will be very important considerations when the
City evaluates the installation of green street elements. The barrier to future inspection and
maintenance is funding availability.

Are maintenance protocols for inspection, monitoring, and enforcement in
place? Do the proper local agencies have authority to enforce maintenance
requirements? If your community does not currently have green and
complete street elements, are there barriers to doing this in the future?

Y N

This is moot today. The only barriers are financial.

Are maintenance, monitoring, and inspection agreements required when
private entities maintain green and complete streets? If your community
does not currently have green and complete street elements, are there
barriers to doing this in the future? Y N

This is a very important consideration. We are not aware of barriers.
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Is landscape and green infrastructure recognized as having a dual purpose
of stormwater infrastructure and treated as such under street improvement
construction and maintenance budgets?

Y N

Because of the bifurcated responsibility for streets and stormwater infrastructure, the former being
the responsibility of DPW and the latter the responsibility of the MDC, we see issues with green
streets creating street elements with higher maintenance requirements. We do not have resources
for specialized maintenance of porous pavements, infiltration beds and the like.

Do non-community staff such as non-profits, volunteers, and so forth, such
as National Arbor Foundation/Tree Stewards, or Native/Low Water Use
Plant societies provide, install, and/or maintain street trees or have interest
in providing this service?

Y N

Yes, Knox Parks does installation with grant funds from the City and other sources. In the past they
provided maintenance through a "tree tender" program with grant funding from the City. This
program ended because of lack of funding.

If appropriate, how is permeable paving in on-street vehicle parking or travel
lanes maintained, and how often? Does it seem this is adequate?

Y N
This is moot today

Are stormwater fees currently levied for residential, commercial, and other
uses? What are the fees based on-impervious area, flat rate, square feet of
lot, number of units, or other? What are the fee amounts?

Y N
No, there are no stormwater fees. Customers of the MDC do not pay a sewer use charge, this is
paid by the municipality.

Additional

Additional

Follow up Questions and Information

Additional

Additional
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V. Green and Complete Streets Strategy Assessment: Local built examples of green and complete streets elements
and resulting experiences
GOAL: Identify and describe locally built examples of green and complete streets elements and projects, as well as “lessons learned” from these experiences.

WHY: Provision of information detailing local green and complete streets elements and projects, and experiences encountered during their adoption, implementation, and
operation and maintenance will aid in understanding how green and complete streets strategies might be modified to be more successful.

PROVIDE: Materials illustrating and describing the community’s current green and complete streets projects, such as:

Aerial map of sites, street level site photos, concept plans/site
plans/construction plans, and other documentation identifying
locations, types of facility, design, and appearance of green and
complete streets and green infrastructure installations. Any
maintenance agreements and related documents should also be
provided.

Not in place today, beyond tree planting.

Lessons learned and what and how you might do things differently. Moot at this point.

List of potential future green and complete streets projects in your
community with summary of selection criteria. For example, available
space, ability to piggyback onto another improvement project or policy
objectives, such as economic development. Also provide any
development plans as well as a map or aerial and site photographs of
each site and its context.

No green streets projects are currently slated.

List of short- and mid-term community street capital improvements for
streets with planned design elements such as road diet, bike lanes,
resurfacing, and other types of improvements. [Note: Project
coordinator may follow up with request for conceptual or draft plans].

Streetscape projects:
Coltsville Phase 2 project
Albany Avenue
Bartholomew Avenue - this project will include drainage system improvements
Farmington Avenue

Additional

Additional
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Follow up Questions and Information

If green and complete streets, green infrastructure, or low impact
development concepts have not been designed and constructed in
your community, are there any examples in the region? If yes, please
provide a list detailing these examples with supporting information.

Y N

The MDC has installed some limited green infrastructure (permeable pavement, rain garden) at the state
capital
Bio-swales were installed near UConn law school, along the North branch of the Park River.
A bio swale was installed along Tower Avenue, north side, adjacent to Keney Park

Are workshops or training seminars provided or available from the city
or local/regional organizations to educate decision makers, staff, and
others about green and complete streets or green infrastructure to
effectively understand and use it?

Y N

NO

Are existing green and complete street improvements from the
community or region used as part of these workshops or training
sessions?

Y N
moot

Additional
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VI. Green and Complete Streets Strategy Assessment: Barriers to implementation of green and complete streets
GOAL: Identify existing and potential barriers such as conflicts between policies and practices of different agencies and/or departments in regards to the design, construction,
funding, and maintenance of green and complete streets.

WHY: Providing coordinated and on-going interdepartmental and interagency discussions and interaction regarding the responsibility, and level of effort needed to design,
implement, and operate and maintain green and complete streets allows for smoother implementation, and the ability to identify and resolve issues more quickly and efficiently
before they become barriers. An identification of existing and potential barriers is an important initial step in an on-going coordinated implementation effort.

PROVIDE: List and describe the responsible parties and process for the design, implementation, and operations and maintenance of green and complete streets projects, and
the barriers to these and the techniques that have been utilized to resolve them, such as:

Identify which department and/or agency is responsible for the policy, design, adoption,
funding, construction, operation, maintenance, inspection and monitoring and other factors as
appropriate for green and complete streets, as well as a point person’s contact information
from each department or agency.

This responsibility is split between the Department of Development Services and the
Department of Public Works
Contact people - DDS, Dennis Goderre, dennis.goderre@hartford.gov
DPW: Keith Rapoza, rapok001@hartford.gov
MDC: Susan Negrelli, SNegrelli@themdc.com

Outline the existing process of how interdepartmental or interagency coordination and
implementation of green and complete streets is handled (or if green and complete streets are
not currently part of the community’s toolbox, answer this in relation to green infrastructure,
landscaping in the right of way, and drainage/stormwater infrastructure or as it is expected to
be handled for future green and complete streets).

Generally a project is either designed with DPW supervision or DDS supervision.
The two departments are working to improve their coordination so that resulting
projects are maintainable, and meet the goals of both departments.
Monthly staff meetings involving both departments are used to facilitate collaboration.

Identify barriers known, anticipated and experienced as well as a brief narrative of techniques,
agreements, and so forth attempted to date and their effectiveness.

The difficulty we will experience is that the DPW cannot take on any increase in
maintenance responsibilities or cost.

Are there examples of techniques, agreements, or related efforts to coordinate multiple
departments in your community that may or may not be directly related to green and complete
streets? Are there lessons to be learned from these efforts that could be applied to green and
complete streets?

Not aware of any

Please provide a list of responsible parties by function and element, and a summary of their
responsibilities formalized for easy sharing and distribution with others

Unclear what you want here.

Have any green and complete street elements, policy, etc. been denied by decision makers,
and if so, why?

Y N

Not aware of any
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Are there any impediments to using green infrastructure within the right of way such as limits
on infiltration, permit changes, restrictions on elements, prohibition of trees and landscaping,
safety issues, etc.?

Y N
The biggest issue is the limits on infiltration due to our clay soils. Also, lack of
experience with LID in public rights of way makes us wary and particularly concerned
about maintainability.

Are projects that incorporate green and complete street elements eligible for fast track
approval and entitlement processes? If your community does not currently have green and
complete street elements, are there barriers to doing this in the future?

Y N
No fast track process. The barriers are largely financial - can we afford to build green
infrastructure, will it offer sufficient benefit, and how much will it require for
maintenance.

Are codes and other regulations reviewed and revised by coordinated efforts amongst different
departments and agencies to ensure the design and implementation of green and complete
streets? If your community does not currently have green and complete street elements, are
there barriers to doing this in the future?

Y N

Currently the City is undertaking an effort to update its statutes. This is a multi
departmental effort. Regarding review of regulations, this likely takes place within
departments, not across departments.
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Community Meeting

Green and Complete 
Streets

Hartford, CT

May 23rd, 2017
Jason Wright, Mike Callahan, Marc Boucher

Rosemary Monahan, Clark Wilson, Chip Gurkin
Building Blocks

Technical Assistance

Since 1996, EPA’s Office of Sustainable Communities has been helping 
communities grow in ways that expand economic opportunity, 
protect human health and the environment, and create and enhance 
the places that people love. 

 Provide technical and planning assistance to communities

 Develop tools and publications to help communities achieve 
their goals for growth

 Working with federal, state, and local governments, non-
profits, and the private sector to help implement strategies that 
meet community goals
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Technical Assistance Includes…

• Self-assessment

• Coordination calls to ID 
issues, confirm goals

• Tailoring of materials

• Identify attendees and 
partners

Assess

• Community tour

• Community Meeting

• Technical Workshop

Convene

• Documentation of 
key issues, 
opportunities, priority 
actions

Next Steps

Agenda/Workshop Overview

• Pre-Workshop Activity

• Green and Complete Streets Community Audit

• Workshop Activity

• Afternoon Session:  Community Reconnaissance Tour

• Session One:  Community Meeting (Green and Complete Streets 101)

• Session Two:  Policy Working Session

• Session Three: Implementation and Action Planning

• Session Four:  Summary Presentation

• Post-Workshop Activity
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Community Meeting Overview

• Introductions

• Agenda/Workshop Overview

• Background

• Green and Complete Street Definitions

• Benefits

• Looking for Opportunities 

• Discussion

Why are We Here?

Success Story

• Muscatine, Iowa

• Previous Green and Complete 
Streets Technical Assistance 
Grantee
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Green and Complete Streets Community Goals

• Reduce the volume of stormwater runoff to prevent flooding and 
minimize/eliminate CSOs

• Treat as much stormwater runoff on site as possible

• Minimize maintenance costs (no net increase)

What We’ve Heard

• Clean Water Project
• Citizen Advisory Committee 

• Climate Stewardship Council

• Complete Streets Working Group

• Traffic Calming Plan

• Complete Streets Ordinance

• City Parks Plan

• Tree Ordinance
• 5 year urban forest management plan

• Tree advisory committee 

• Local Transportation Capital Improvement Plan

• Form based zoning code

• Sustainability Coordinator 
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What We’ve Seen

Source: Environmental Headlines

What We’ve Seen
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What We’ve Seen

What We’ve Seen

Source: Environmental Headlines
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What We’ve Seen

What We’ve Seen
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Green and Complete 
Streets 101

Which do you prefer?

Photo Credit: EPA
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Is this a street you want to walk down? 

Photo Credit: EPA

Or a street like this? 

Photo Credit: EPA
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Definitions

GREEN STREET

• ”Green Streets integrate 
stormwater management 
techniques in roads and rights-of-
way” 

• Source: EPA – Green Streets 
Toolkit

COMPLETE STREET

• “Complete Streets are streets for 
everyone. They are designed and 
operated to enable safe access for 
all users, including pedestrians, 
bicyclists, motorists and transit 
riders of all ages and abilities.”

• Source: National Complete Streets 
Coalition

Green and Complete Streets

• Community already has a 
Complete Streets policy or 
program in place

• This effort will focus on how to 
incorporate green streets

• A green and complete street is 
designed to manage a street’s 
stormwater runoff by using green 
infrastructure, and provide safe 
and accessible routes  for all 
users.

Photo: Portland, OR. Credit: Kevin Robert Perry
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Green Infrastructure

• Involves an array of products, technologies, and practices that use natural 
systems – or engineered systems that mimic natural processes – to 
enhance overall environmental quality and provide utility services. 

• Uses soils and vegetation to infiltrate, evapo-transpirate, and/or recycle 
stormwater runoff.

• Can simultaneously help filter air pollutants, reduce energy demands, 
mitigate urban heat islands, and sequester carbon while also providing 
communities with aesthetic and quality of life benefits. 

49%

29%

17%

5%

Land Area by Use in New 
York City

Building &
Parking Lots

Streets

Parks &
Open Space

Vacant Land

16%

17%

58%

6% 3%

Land Area  by Use for a 
Residential Development 

in Olympia, WA

Roof

Street

Lawn

Parking/
Driveways
Sidewalk

All Transportation Surface = 26%

(Impervious Surface Reduction Study. Olympia, WA, 1995)(PlaNYC Sustainable Stormwater Management Plan, 2008)

Why Should Streets be Green?
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What’s Wrong with Stormwater?

Image Credit: American City and County Magazine, 1990

Increased quantity

Decreased quality

Nutrients

Pathogens

Sediment

Toxic Contaminants

Oil and Grease

Thermal Stress

NEMO

Pollutants in Stormwater Discharges
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Pollutants in Stormwater Discharges

Effects of Water Pollution

Source: earthjustice.org
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Effects of Water Pollution

http://www.nature.org/ourinitiatives/regions/northamerica/unitedstates/newmexicol

Typical suburban 
street

 Convey stormwater into 

buried conveyance systems 

 Capture surface runoff 

into a landscaped area.

Green and complete 

suburban street

Maplewood, MN (EPA)“Anywhere, USA” (EPA)
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“Wastewater” System Definitions
• Combined systems

• Convey sewage and stormwater
runoff

• Combined Sewer Overflows

• Sanitary Sewer Overflows

• Separated systems

• Convey stormwater runoff

• Water quality

• Flooding 

• Creek protection

Image Credit: New York State, Department of Environmental Conservation

Green Infrastructure: 
Definitions & Techniques
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“Stormwater is not a 
mechanical system. It is 
an environmental 
process, joining the 
atmosphere, the soil, 
vegetation, land use, 
and streams, and 
sustaining landscapes.” 

Bruce K. Ferguson

• The primary process for managing 

and treating runoff.

• The term that means holding back 

the stormwater for a short time and 

allowing it to have contact with 

plants, and soak, or “infiltrate,” into 

the ground.

• The process of bioretention can take 

several forms including rain gardens, 

curb bulb-outs, and planter boxes, 

and be incorporated in streets in a 

variety of ways. 

Bioretention

Image: New Columbia Neighborhood, Portland, OR. Credit: EPA
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Bioretention Basin/Rain Garden

Image Credit: Douglas County, Nebraska – Environmental Services

Before…

After.

Bioretention Basin/Rain Garden

Image: Portland, OR. Credit: Kevin Robert Perry
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Bioswales

Image Credit: Clean Water Services

• Linear landscape 

features that 

collect stormwater 

and allow the 

water to infiltrate

• Plants cleanse 

stormwater 

through 

biofiltration

• Work best along 

streets or parking 

lots. 

Image: High Point Neighborhood, Seattle, WA. Credit: EPA

Bioswales
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Permeable 
Pavements

Image Credit: University of New Hampshire

• Paved surfaces that 

infiltrate, treat, and store 

rainwater where it falls

• Variety of materials 

available including 

concrete, porous asphalt, 

pavers, and more

• Particularly useful in 

places where flooding or 

icing is a problem as water 

flows to an underlying 

reservoir (stone or gravel 

layer)

Permeable Paving

Image Credit: City of Portland Bureau of Environmental Services
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Permeable Paving

Image Credit: City of Portland Bureau of Environmental Services

Permeable Paving
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Benefits of Green & 
Complete Streets

Green and Complete Streets: Benefits

• Reduce Stormwater Flow

• Improve Water Quality

• Enhance Pedestrian Safety and 
Comfort

• Reduce Urban Heat Island 
Effect

• Reduce Carbon Footprint

• Beautify Neighborhoods

• Catalyst for Redevelopment

Image Credit: Montgomery County, Maryland
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Which are Most Relevant to Your 
Community?

• Reduce Stormwater Flow

• Improve Water Quality

• Enhance Pedestrian Safety and 
Comfort

• Reduce Urban Heat Island 
Effect

• Reduce Carbon Footprint

• Beautify Neighborhoods

• Catalyst for Redevelopment

Image Credit: MWCOG

Reduce Stormwater Flow
• Peak flow rates

• Flow volumes

• Duration of erosive flows

• Reduce impervious surfaces

• Retain trees/plant new trees

• Promote infiltration

• Peak flow attenuation

Image Credit: Philadelphia Water Department



7/26/2017

23

Improve Water Quality

• Reduce impervious 
surfaces

• Retain trees

• Remove pollutants
• Settling

• Filtration

• Infiltration

• Plant uptake and 
evapotranspiration

Image Credit: Washington DC Department of Transportation

Enhance Pedestrian Safety and Comfort

• Complete street design

• Calm traffic

• Improve comfort and 
safety for pedestrians 
and cyclists

Image : Hoboken, NJ. Credit: EPA
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Enhance Pedestrian Safety and Comfort

• Complete street design

• Calm traffic

• Improve comfort and 
safety for pedestrians 
and cyclists

Image : Los Angeles, CA

Reduce Urban Heat Island Effect

• Decrease hard surface areas 
that absorb and radiate heat 
with vegetative cover 

• Lessen the amount of radiation 
absorbed by the surface 

• Decrease ambient air 
temperature

• Lower energy demands needed  
to cool urban areas

Image : Seattle, WA. Credit: EPA
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Reduce Carbon Footprint

• Encourage a shift in the 
way people choose to 
commute through:

• Safer pedestrian 
environments

• Bike facilities

• Beautified streetscape

Image : Indianapolis Cultural Trail. Credit: EPA

Beautify Neighborhoods

• Increase amount and variety 
of vegetation 

• Introduce alternative 
materials and orientation for 
roads and sidewalks

• Improve pedestrian 
experience 

• Enhance the character of 
the community

Image : Portland, OR. Credit: Kevin Robert Perry
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Catalyst for Redevelopment
• Opportunity to create a green 

infrastructure network that 
can serve as enjoyable open 
space in a neighborhood

• Create a unique sense-of-
place

• Being “green” can be a 
positive selling point

Image : NOMA Neighborhood, Washington, DC. Credit: EPA

Green Streets in Your 
Community
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CURB LANE

TREE PLANTING EXCESS WIDTH

Look for Opportunities

Credit: Kevin Robert Perry

Credit: Philadelphia Water Department
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Credit: Philadelphia Water Department

Current Complete Green Streets

Street Width

Image : Nebraska Avenue, Washington, DC. Credit: DDOT
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EXISTING

CONSTRUCTION

COMPLETE

GREEN STREET

Image : Bainbridge Island, WA. Credit: Washington DOT

Sidewalks

Image : San Francisco, CA. Credit: EPA
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Image : Navy Yards, Washington, DC. Credit: EPA

Sidewalks

61
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62

Complete Street Green and Complete Street

Intersections

Credit: Philadelphia Water Department



7/26/2017

32

64

Image : Navy Yards, Washington, DC. Credit: EPA

Intersections
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Image : Kansas City, MO. Credit: BNIM Architects

Intersections

67
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68
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70

Image : Kansas City, MO. Credit: BNIM Architects

Intersections
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Mid-block Bump-outs

Image : Hoboken, NJ. Credit: EPA

73

Mid-block Bump-outs
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Medians

Credit: Virginia DOT

Medians

Portland, OR (EPA)

Washington, DC (EPA)

Portland, OR (Kevin Robert Perry)
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Alleys
Before:

• Alleys flooded without 
connections to the city 
stormwater drains.

After:

• Water infiltrates 
through permeable 
pavement or 
infiltration basins, 
alleviating basement 
flooding of adjacent 
properties as well as 
reducing alley runoff.

Image : Chicago, IL. Credit: CDOT

77
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General Maintenance: Pruning

• Maintain lines-of-sight

• Allow sunlight into bed to kill pathogens

• Facilitate trash pick-up

• Safety issues
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General Maintenance: Mulching

General Maintenance If  Vegetated….
You may need to irrigate
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Remove clogging layer & top 3 inches of media to increase surface ponding volume

Intermediate Maintenance: Mulch removal/Bed Replacement

Source: NCSU BAE

Permeable Pavement Maintenance

• Clogging

• Weeds and grass

• Oil and grease
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General Maintenance: Street Sweeping

84

General Maintenance
• Grass growth is a sign of Sediment Accumulation

 Don’t pull large weeds – can 
pull up pavers and fill gravel

 Do control weeds when they 
are small – if killed when large, 
dead weed biomass can clog 
pavement

 Some permeable pavements 
are meant to be vegetated – be 
careful

85
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• Cold Weather Climates

• Extreme temperatures

• Utilize locally adaptive plants

• Snow melt and removal

• Potential issues from application of salt

• Avoid unwanted sediment infiltration

• Pile snow adjacent to swales and away 
from permeable pavements

• Utilize sloped splash pads to capture 
sediment prior to flowing into swale/rain 
garden

Maintenance

Photo Credit: EPA

Photo Credit: Scott Struck

Total drainage area 1.60 acres

Elm Drive Retrofit
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Goals

• Reduce the volume of 
stormwater runoff to 
prevent flooding and 
minimize/eliminate CSOs

• Treat as much stormwater 
runoff on site as possible

• Minimize maintenance 
costs (no net increase)

Are these the right goals 
for advancing Green & 

Complete Streets in your 
community?

What are the 
challenges to 
and 
opportunities to 
realizing these 
Green & 
Complete 
Streets goals?

• Reduce the volume of stormwater runoff to 
prevent flooding and minimize/eliminate CSOs

• Treat as much stormwater runoff on site as 
possible

• Minimize maintenance costs (no net increase)

• Spend first 10 minutes to confirm and refine 

priority goals 

• Spend next 20 minutes discussing issues and 

opportunities relative to achieving those goals

• Report out 

Small Group Discussions
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Thank You for Joining Us
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Technical Workshop, Part 1

Green and Complete 
Streets

Hartford, CT

May 24, 2017
Jason Wright, Mike Callahan, Marc Boucher

Rosemary Monahan, Clark Wilson, Chip Gurkin
Building Blocks 

Technical Assistance

Since 1996, EPA’s Office of Sustainable Communities has been helping 
communities grow in ways that expand economic opportunity, 
protect human health and the environment, and create and enhance 
the places that people love. 

 Provide technical and planning assistance to communities

 Develop tools and publications to help communities achieve 
their goals for growth

 Working with federal, state, and local governments, non-
profits, and the private sector to help implement strategies that 
meet community goals



7/26/2017

2

Technical Assistance Includes…

• Self-assessment

• Coordination calls to ID 
issues, confirm goals

• Tailoring of materials

• Identify attendees and 
partners

Assess

• Community tour

• Community Meeting

• Technical Workshop

Convene

• Documentation of 
key issues, 
opportunities, priority 
actions

Next Steps

Policy Working Session Overview

• Pre-Workshop Activity
• Green and Complete Streets Community Audit

• Review of the Following
• Vision/Goals and Reason for Assistance

• Green and Complete Streets Implementation Tools

• Current Green and Complete Streets Projects

• List of Potential Locations for Future Green and Complete Streets

• Audit Summary 
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Green and Complete Streets Vision / Goals 
and Reason for Assistance

VISION: To improve water quality in all the 
waters of the City of Hartford.

Green and Complete Streets Vision / Goals 
and Reason for Assistance

• Reduce the volume of stormwater runoff to prevent flooding, improve water quality, and 
treat runoff onsite to minimize/eliminate CSOs

• Identify, and prioritize, implementation opportunities with minimal barriers

• Identify and prioritize potential funding sources
• Emphasize  public heath and safety benefits

• Find opportunities and identify potential/required coordination for maintenance 
• Optimal maintenance approach and minimize costs

• Public education and engagement

• Quantify benefits of green infrastructure 
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Green and Complete Streets Vision / Goals 
and Reason for Assistance

• Reasons for Assistance:
• Coordinate existing initiatives, identify synergies

• Clean Water Project

• Citizen Advisory Committee 

• Climate Stewardship Council

• Complete Streets Working Group

• Traffic Calming Plan

• Complete Streets Ordinance

• City Parks Plan

• Tree Ordinance

• 5 year urban forest management plan

• Local Transportation Capital Improvement Plan

• Form based zoning code

• Sustainability Coordinator 

Green and Complete Streets Vision / Goals 
and Reason for Assistance

• Reasons for Assistance:
• Coordinate existing initiatives, identify synergies

• Clean Water Project

• Citizen Advisory Committee 

• Climate Stewardship Council

• Complete Streets Working Group

• Traffic Calming Plan

• Complete Streets Ordinance

• City Parks Plan

• Tree Ordinance

• 5 year urban forest management plan

• Local Transportation Capital Improvement Plan

• Form based zoning code

• Sustainability Coordinator 

• Framework for the creation of a long-

term green, complete streets strategy

• Address challenges to green 

infrastructure implementation
• Clay soils

• Cold weather

• Maintenance
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Green and Complete Streets Implementation 
Tools

• Design Standards and Guidelines 1

Green and Complete Streets Implementation 
Tools

• Design Standards and Guidelines 1
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Green and Complete Streets Implementation 
Tools

• Design Standards and Guidelines 1

Community’s Current Green and/or 
Complete Streets Projects

• Parking lot near the Armory 
• Bioretention to treat parking lot 

runoff
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Community’s Current Green and/or 
Complete Streets Projects

• Capital Building
• Bioretention to treat parking lot 

runoff

Community’s Current Green and/or 
Complete Streets Projects

• Capital Building
• Permeable Pavement Plaza
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Community’s Current Green and/or 
Complete Streets Projects

• Capital Building
• Porous Asphalt

Community’s Current Green and/or 
Complete Streets Projects

• Capital Building
• Green Roof
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Community Audit Summary

• Existing initiatives, identify synergies
• Clean Water Project

• Citizen Advisory Committee 

• Climate Stewardship Council

• Complete Streets Working Group

• Traffic Calming Plan

• Complete Streets Ordinance

• Street Scape Projects

• City Parks Plan

• Tree Ordinance
• 5 year urban forest management plan

• Trees every 40 feet

• Local Transportation Capital Improvement Plan

• Sustainability Coordinator 

• Departmental Responsibilities
• Plan Review

• Zoning – DDS

• Curb Cuts, Traffic, Trees – DPW

• Maintenance

• Trees – Forester (DPW)

• Streets – DPW

• Drainage Structures – MDC

• Parks – Parks and Rec

• Complete Streets Ordinance
• Does not include GI

• Form Based Zoning code
• Encourages, does not require GI

Community Audit Summary
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Community Audit Summary

Community Audit Summary
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Benefits of Green & 
Complete Streets

Green and Complete Streets: Benefits

• Reduce Stormwater Flow

• Improve Water Quality

• Enhance Pedestrian Safety and 
Comfort

• Reduce Urban Heat Island 
Effect

• Reduce Carbon Footprint

• Beautify Neighborhoods

• Catalyst for Redevelopment

Image Credit: Montgomery County, Maryland
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Which are Most Relevant to Your 
Community?

• Reduce Stormwater Flow

• Improve Water Quality

• Enhance Pedestrian Safety and 
Comfort

• Reduce Urban Heat Island 
Effect

• Reduce Carbon Footprint

• Beautify Neighborhoods

• Catalyst for Redevelopment

Image Credit: MWCOG

Reduce Stormwater Flow
• Peak flow rates

• Flow volumes

• Duration of erosive flows

• Reduce impervious surfaces

• Retain trees/plant new trees

• Promote infiltration

• Peak flow attenuation

Image Credit: Philadelphia Water Department
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Improve Water Quality

• Reduce impervious 
surfaces

• Retain trees

• Remove pollutants
• Settling

• Filtration

• Infiltration

• Plant uptake and 
evapotranspiration

Image Credit: Washington DC Department of Transportation

Enhance Pedestrian Safety and Comfort

• Complete street design

• Calm traffic

• Improve comfort and 
safety for pedestrians 
and cyclists

Image : Hoboken, NJ. Credit: EPA
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Enhance Pedestrian Safety and Comfort

• Complete street design

• Calm traffic

• Improve comfort and 
safety for pedestrians 
and cyclists

Image : Los Angeles, CA Credit: Jason Wright

Reduce Urban Heat Island Effect

• Decrease hard surface areas 
that absorb and radiate heat 
with vegetative cover 

• Lessen the amount of radiation 
absorbed by the surface 

• Decrease ambient air 
temperature

• Lower energy demands needed  
to cool urban areas

Image : Seattle, WA. Credit: EPA
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Reduce Carbon Footprint

• Encourage a shift in the 
way people choose to 
commute through:

• Safer pedestrian 
environments

• Bike facilities

• Beautified streetscape

Image : Indianapolis Cultural Trail. Credit: EPA

Beautify Neighborhoods

• Increase amount and variety 
of vegetation 

• Introduce alternative 
materials and orientation for 
roads and sidewalks

• Improve pedestrian 
experience 

• Enhance the character of 
the community

Image : Portland, OR. Credit: Kevin Robert Perry
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Catalyst for Redevelopment
• Opportunity to create a green 

infrastructure network that 
can serve as enjoyable open 
space in a neighborhood

• Create a unique sense-of-
place

• Being “green” can be a 
positive selling point

Image : NOMA Neighborhood, Washington, DC. Credit: EPA

Green Streets
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• Problem
• Fully developed/combined sewer area:  58 mi2

• Rainfall: 37 in./yr
• 36 sewer overflows/yr by rain > 0.6 in.
• 6.4 B gal overflow/yr
• Aging wastewater infrastructure 
• Sewer backups
• Poor receiving water quality

• Goal
• Reduce CSOs to1.4 B gal 
• Capture 88% of annual WWF
• Reduce CSO frequency by 65%

33

Middle Blue River Green Solutions Pilot 

Study – Kansas City, MO

 100 acre pilot; 87 acre 
control
 Fully Developed
 Residential and 

Commercial
 GI to reduce storage 

tanks
 Estimated GI need: 

290K gal storage for 
design storm

 Goal: ≤7 overflows  
annually

069

05934

Middle Blue River Green Solutions Pilot 

Study – Kansas City, MO
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 Primary Objectives (WSWRD FUNDS):

 Data collection (Pre-GI installation)

 Land characterization & soil surveys

 System modeling & design (multiple scales) 

 Post-GI installation;“system” performance; O&M

 Economic analyses 

 Community education & outreach

 City Implementation (Non-EPA Funds):

 Design/placement of GI in public ROWs ($1.3 M)

 Construction ($4.2 M)

35

Middle Blue River Green Solutions Pilot 

Study – Kansas City, MO

Middle Blue River Green Solutions Pilot 

Study – Kansas City, MO

Slide Provided by Terry Leeds and Francis Reddy - KCMO Water Services Department
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37

• 20 acres

• 41% impervious

• 53 subcatchments

• 44 subcatchments
w/feasible GI

Completed to 
determine the inputs 
and requirements for 
tailoring SUSTAIN 

Trial study subcatchment

Middle Blue River Green Solutions Pilot 

Study – SUSTAIN Trial Study

38

KC’s SUSTAIN Results
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39

Middle Blue River Green Solutions Pilot Study – Design

Slide Provided by Terry Leeds and Francis Reddy - KCMO Water Services Department

Middle Blue River Green Solutions Pilot Study – Implementation

• Number of BMP Units By Type:
• Rain Gardens – 91
• Bioretention Cells – 163
• Pervious Sidewalk/Infiltration Galleries – 90
• Pervious Parking – 4
• Combination – 15
• Pervious Sidewalk – 13,000’

• Storage Volume Provided – 288,000 Gallons (not inc.
Sidewalk)

• Sufficient ROW Area Remains to Increase Storage Volume 
by Up to 25%

Slide Provided by Terry Leeds and Francis Reddy - KCMO Water Services Department
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Middle Blue River Green Solutions Pilot Study – Implementation

42

Mid-block Bump-outs
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GREEN SOLUTIONS BMPs $1,156,500 
UTILITY RELOCATION $123,800 
PERVIOUS SIDEWALK $630,500 
CURB AND GUTTER $51,000 
CURB INLET REPLACEMENT $155,000 
SEWER CONNECTIONS $137,000 
SITE PREPARATION, EROSION CONTROL $25,000 
TRAFFIC CONTROL $100,000 
SUBTOTAL (rounded to the nearest 
$1000) $2,379,000 
ENGINEERING, ADMINISTRATION (20%) $476,000 
SUBTOTAL $2,855,000 
CONTINGENCY (25%) $714,000 

TOTAL ESTIMATED COST $3,569,000 

Middle Blue River Green Solutions Pilot Study – Implementation Costs

Slide Provided by Terry Leeds and Francis Reddy - KCMO Water Services Department

069

05944

 Monitoring of rainfall data & in-pipe flow data 

 4 in-pipe locations test area; 3 locations in control area 

 To determine collective practice performance and calibrate 
models

 100 acre pilot; 87 acre 
control

 GI to reduce CSOs
 Goal: ≤7 overflows  

annually

Middle Blue River Green Solutions Pilot Study – Monitoring
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45

= Rain Gauge

Middle Blue River Green Solutions Pilot Study – Monitoring

Monitoring period Dates corresponding 

to monitoring period

Number of 

monitored 

storms

Pre construction 03/23/09 – 06/16/10 

02/24/11 – 03/19/11

75

Post construction 04/07/13 – 08/12/13 25

Middle Blue River Green Solutions Pilot Study – Monitoring
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• Inlet hydraulic monitoring (fabricated H-flume)

• Pressure transducers to measure water level within 
BMP

• Outlet monitoring of underdrain and overflow(V-notch 
weir)

• ISCO samplers for flow weighted composite water 
quality sampling

Middle Blue River Green Solutions Pilot Study – Monitoring - Inlet
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Middle Blue River Green Solutions Pilot Study – Monitoring -

Outlet

Middle Blue River Green Solutions Pilot Study – Monitoring -

Outlet
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Pollutant Class Analyte

General 
pH

Turbidity

Bacteria Fecal coliform

Nutrients

Total nitrogen

Nitrate

Total phosphorous

Phosphate

Metals

Copper

Zinc

Lead

Solids

TSS

SSC

Particle size 

distribution

Middle Blue River Green Solutions Pilot Study – Monitoring –

Water Quality Analysis
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Monitorin

g period

Dates corresponding 

to monitoring period

Monitored storms

Hydrology Water

Quality

Year 1 04/30/2012–

11/11/2012

12 9

Year 2 04/07/2013 –

10/30/13

35 8

Middle Blue River Green Solutions Pilot Study – Monitoring

54

KC’s Preliminary Conclusions

• Different models provide weight-of-evidence 
approach & decreases uncertainty of decisions & 
alternate solutions

• Use of bioretention, porous pavement, & other 
practices result in storage & peak flow reduction; 
provides CSO control

• “GI” can be cost effective & provides 
neighborhood benefits

• Educate/outreach is needed for private GI 
adoption.
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55

KC’s Project Team

 EPA ORD:  Michelle Simon

 EPA R7:  Kerry Herndon

 KCMO Water Services Department: Terry Leeds, Francis Reddy

 Tetra Tech:  Dustin Bambic, Jason Wright

 Mid-America Regional Council:  Tom Jacobs & Ginny Moore

 University of Missouri, Kansas City:  Deb O’Bannon

 University of Alabama, Tuscaloosa:  Bob Pitt

 Independent Contractor:  Mike Ports

 Partnerships with KCMO WSD & neighborhood, watershed, & regional 
levels

Questions??
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Community Meeting Overview

OPPORTUNITIES CHALLENGES

Design Working Session
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Design Working Session Overview

• Identify Known Flooding Problem Areas
• Flooding issues (red dot)

• Potential green and complete street projects (green dot)

• Areas Draining Directly to the River
• Identify potential project locations (green dot)

• Specific opportunities on Bartholomew
• Bioretention (red dot)

• Permeable Pavement (green dot)

Thank You for Joining Us
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Technical Workshop, Part 2

Green and Complete 
Streets

Building Blocks

Technical Assistance

Hartford, CT

May 24, 2017
Jason Wright, Mike Callahan, Marc Boucher

Rosemary Monahan, Clark Wilson, Chip Gurkin

Since 1996, EPA’s Office of Sustainable Communities has been helping 
communities grow in ways that expand economic opportunity, 
protect human health and the environment, and create and enhance 
the places that people love. 

 Provide technical and planning assistance to communities

 Develop tools and publications to help communities achieve 
their goals for growth

 Working with federal, state, and local governments, non-
profits, and the private sector to help implement strategies that 
meet community goals
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Technical Assistance Includes…

• Self-assessment

• Coordination calls to ID 
issues, confirm goals

• Tailoring of materials

• Identify attendees and 
partners

Assess

• Community tour

• Community Meeting

• Technical Workshop

Convene

• Documentation of 
key issues, 
opportunities, priority 
actions

Next Steps

Presentation Overview

• Green and Complete Streets: Implementation 
and Maintenance

• Green and Complete Streets: Funding

• Next Steps and Action Planning
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• Key agency/department 
responsibilities

• MDC – Drainage Structures

• DPW – Streets

• DPW, Forestry - Trees

Maximize Efficiency of Implementation 

& Maintenance 

Maximize Efficiency of 
Implementation & Maintenance 

• Determine who is responsible for 
what aspect

• Coordinate responsibilities, 
timing, requirements, funding, etc.

• Inspect on a regular basis to 
identify problems early

• Monitor for performance

• Utilize public/private partnerships 
and volunteer stewards

Photo Area

Source: Downloaded from  
www.portlandonline.com on 3.8.2012 

OPTIONAL SLIDE TO PREVIOUS

Photo Credit: City of Portland, Bureau of Environmental Services
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Maintenance
• Long-term O&M standards and 

guidelines

• Staff training/skills – a shift

• Regional considerations

• Pressure wash and vacuum 
sweep 2X/year

• Budgeting ensures success! 

• A Line item to allow for 
maintenance

Photo Credit: EPA

Maintenance

• Rain gardens, sidewalk 
planters, trees and tree boxes

• Regular inspection

• Plants, soils, pipes, inlet/outlet 
structures, hardscaping

• Regular Maintenance

• Watering , weeding, mulching  

• Dependent on climate and vegetation 
resistance

• Soil and plant replacement

Photo Credit: Oregon Green Jobs Now
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Maintenance

• Rain gardens, sidewalk 
planters, trees and tree boxes

• Regular inspection

• Plants, soils, pipes, inlet/outlet 
structures, hardscaping

• Regular Maintenance

• Watering , weeding, mulching  

• Dependent on climate and vegetation 
resistance

• Soil and plant replacement

Photo Credit: Oregon Green Jobs Now

Maintenance

• Permeable Pavements

• Vacuum sweeper maintenance

• Traffic volume 

• Regional climate conditions

• Power washing

• Unclog upper layer 

• Restore desired infiltration rate

• Annual infiltration testing and inspection

• Implement failure replacement  procedures 
where infiltration drops below design level 
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• Cold Weather Climates

• Extreme temperatures

• Utilize locally adaptive plants

• Snow melt and removal

• Potential issues from application of salt

• Avoid unwanted sediment infiltration

• Pile snow adjacent to swales and away 
from permeable pavements

• Utilize sloped splash pads to capture 
sediment prior to flowing into swale/rain 
garden

Maintenance

Photo Credit: EPA

Photo Credit: Scott Struck

Total drainage area 1.60 acres

Elm Drive Retrofit
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• Cast a broad net

• Near-term implementation

• Build stakeholder interest and support

• Pilot projects to develop local examples 

• Identify public and private sources

• Explore potential for a Green Infrastructure District

• Work with public partners to identify funding opportunities

Funding

Funding

• Federal 
– Surface Transportation Bill

– HUD Community Development Block Grants

– State Revolving Funds

– Energy and Environmental Block Grant (EEBG) Program 

– Environmental Protection Agency (EPA) Grants

• State
• Transportation Improvement Program Grants 

• “Smart Transportation”

• Infrastructure improvements

• DEEP Funding
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Funding

Funding Strategies Planning Capital
Maintenance and 

Monitoring

Federal Transportation Funds

Federal CDBG and Sustainable Communities Grants and Loans

Federal EPA Grants and Loans

State Grants and Loans (depending on locality)

Regional or County Grants and Loans (depending on locality)

Local (depending on locality)

Economic development or urban renewal districts

Tax increment district

Business or other local improvement district

Private development funding

Utility district

Corporate sponsorship or “Adopt-a-garden” program

Funding
• Stormwater Utility to collect funding

• Local Improvement Districts (LIDs) / Utility LID (ULIDs)

• Funding for dedication of open space
• Real Estate Excise Tax 

• Parks Levy

• Parks Mitigation Funding

• Dedication through Incentives

• Grants

• Fee-in-lieu
• City builds and developers pay into fund
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Funding
• Shared Public and Private Funding, Fort 

Collins, CO

• City subsidized some construction costs of this pilot project

• Developer indemnified city from most storm drainage 
related claims

• Building owner maintains landscape, roof drains under 
sidewalk and all sub drains

• City maintains rest and is responsible for  long-term 
replacement as needed, and is monitoring water 

Photo Credit: EPA

Costs and Funding Sources

• WERF BMP and LID Whole Life Cost  Models: 
Version 2.0

• Set of spreadsheet tools used for life cycle cost 
automation

• Identify whole life cost and the combination of capital 
and ongoing maintenance costs

• Model Costs  

• Derived from literature

• Cost-estimating techniques 

• Derived from US stormwater agencies

• Tool and further Information

• www.werf.org/i/a/K/Search/ResearchProfile.aspx?ReportId=SW
2R08
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Additional Resources

• Websites

• www.epa.gov/smartgrowth/greencapitals.htm

• water.epa.gov/infrastructure/greeninfrastructure

• www.greenhighwayspartnership.org

• www.smartgrowthamerica.org

• www.lowimpactdevelopment.org/greenstreets

• www.werf.org

• University of Washington: Green Cities Green Health
• http://depts.washington.edu/hhwb/

http://depts.washington.edu/hhwb/
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Additional Resources

• Reports

• EPA. (forthcoming, 2015) Green Streets Manual

• EPA. (2014). Enhancing Sustainable Communities With Green Infrastructure: A Guide to Help Communities 
Better Manage Stormwater While Achieving Other Environmental, Public Health, Social, and Economic 
Benefits. www.epa.gov/smartgrowth

• EPA.. (2009). Managing Wet Weather with Green Infrastructure Strategy. www.epa.gov/greeninfrastructure

• EPA. (2008) Green Streets: A Conceptual guide to Effective Green Streets Design Solutions.
www.epa.gov/greeninfrastructure

• National Complete Streets Coalition. (n.d.). Sustainable Complete Streets. www.epa.gov/greeninfrastructure

• Water Environment Research Foundation. (2009). WERF User’s Guide to the BMP and LID Whole Life Cost 
Models Version 2.0 . Alexandria: Water Environment Research Foundation.

Next Steps Memo

• Implementation / Policy Change

• Next Steps Action Planning

• “Lessons learned”

• Additional Feedback
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LUNCH

Action Planning Exercise
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Identify
• What next steps are needed to implement each strategy? (for 

example, new policies/codes) 

• Consider barriers to implementation

• Consider opportunities and low-hanging fruit

• For each strategy, complete the implementation matrix to the best of 
your ability

Action Planning

For each next step, answer the following questions:  

• Who will take the lead?

• Whose support is needed? 

• What is the timeframe for completion (short, medium, long)?

• What are the financial and human resources needed?

• What are the potential funding sources (if applicable)
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Action Planning Poster

Specific Actions

or Initiatives
Why is this 

important?

Immediate 

Next Steps

How will we 

measure 

success?

Timeframe
Lead & Support 

Roles

Cost & 

Implementation 

Resources

Specific Action:

Specific Action:

Specific Action:

Thank You for Joining Us
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