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City of New Bedford, Massachusetts

F I N A L  R E P O R T

Green Infrastructure 
Master Strategy and 
Implementation 
Roadmap
June 2022



75 State Street, Suite 701 

Boston, Massachusetts 02109 
617-452-6000 

June 30, 2022 

Shawn T. Syde, P.E. 
City Engineer 
City of New Bedford 
Department of Public Infrastructure 
1105 Shawmut Avenue 
New Bedford, MA 02746 

Subject: Green Infrastructure Master Strategy and Implementation Roadmap 
Final Report 

Dear Mr. Syde: 

CDM Smith is pleased to submit the Final Green Infrastructure Master Strategy and Implementation 
Roadmap Report, incorporating your comments. This Green Infrastructure Master Strategy project 
takes a holistic look at all of the City’s major drainage areas, assesses existing and proposed future 
drainage and combined sewer system infrastructure outlined in the City’s Long Term Control and 
Integrated Capital Improvements Plan (Integrated Plan) and other City projects (roadway projects, 
developments, etc.), identifies green infrastructure opportunities and sets priority actions for 
implementation. The plan prioritizes Environmental Justice neighborhoods and areas of urban 
flooding where the additional co-benefits from green infrastructure (aesthetics, community 
engagement, the reduction of heat island effects as well as stormwater treatment and volume 
reduction) will improve the neighborhoods and create more resilient, equitable communities. The 
proposed plan also strives to preserve and enhance New Bedford’s coastal areas, rivers, streams, 
ponds, wetlands and other resource assets. 

If you have any questions or comments on this Final Report, please contact us. 

Very truly yours,  

Virginia Roach, P.E. 
Vice President 
CDM Smith Inc. 

cc: Michele Paul, Director of Resilience and Environmental Stewardship 
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Section 1 
Introduction 

The City of New Bedford (City) has been implementing green infrastructure as a natural 
stormwater management strategy in several areas and is looking to maximize the use of green 
infrastructure throughout the City in a deliberate and strategic manner. This Green Infrastructure 
Master Strategy and Implementation Roadmap (Green Infrastructure Master Strategy) is the 
culmination of a collaborative approach among the Department of Public Infrastructure (DPI), 
Department of Resilience and Environmental Stewardship, CDM Smith Inc. (CDM Smith), 
Kim Lundgren Associates, Inc. (KLA), key community stakeholders, and other City 
Departments. The Green Infrastructure Master Strategy takes a holistic look at all of the City’s 
major drainage areas, assesses existing and proposed future drainage and combined sewer 
system infrastructure outlined in the City’s Long Term Control and Integrated Capital 
Improvements Plan (Integrated Plan) and other City projects (roadway projects, developments, 
etc.), identifies green infrastructure opportunities and sets priority actions for implementation. 
The plan prioritizes Environmental Justice neighborhoods and areas of urban flooding where the 
additional co-benefits from green infrastructure (aesthetics, community engagement, the 
reduction of heat island effects as well as stormwater treatment and volume reduction) will 
improve the neighborhoods and create more resilient, equitable communities. The proposed plan 
also strives to preserve and enhance New Bedford’s coastal areas, rivers, streams, ponds, 
wetlands and other resource assets. 

1.1 Master Strategy Objectives 
This project develops a Green Infrastructure Master Strategy to: 

 Identify green infrastructure opportunities throughout the City in an impactful and 
equitable way 

 Develop Best Management Practices (BMPs) for design, installation and maintenance of 
green infrastructure installations 

 Provide educational opportunities about green infrastructure and maintenance BMPs 

 Plan for development and provide tools to developers and engineers to comply with and 
implement requirements of the City’s Stormwater Management Rules and Regulations 

 Evaluate wetlands ordinances to incorporate green infrastructure where appropriate 

 Proceed strategically with cost-effective solutions to reduce urban flooding areas and 
improve water quality and drainage capacity, as well as improve the aesthetics and 
quality of life within neighborhoods 

1.2 Scope of Work 
Specific tasks completed for this study include: 
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 Collect and review existing data to characterize drainage areas to determine potential 
green infrastructure opportunities and improvement alternatives 

 Identify green infrastructure opportunities 

 Interview New Bedford DPI and other City staff (Parks Recreation and Beaches 
Department, Resilience and Environmental Stewardship, Planning, New Bedford Housing 
Authority, etc.) to receive input on proposed developments, roadway construction 
projects, combined sewer overflow (CSO)/water quality projects, environmental justice 
opportunities, and other opportunities to integrate green infrastructure in planned 
projects and various neighborhoods in the City 

 Perform desktop analyses to screen green infrastructure opportunities 

 Perform site visits to further investigate the screened sites 

 Evaluate historical geotechnical data. Compile and evaluate historical borings and 
geotechnical data for the preferred sites chosen during the site visits to determine 
groundwater and rock elevations and whether permeable soils exist on the sites for 
infiltration 

 Perform drainage analyses and size green infrastructure facilities  

 Perform an alternatives analysis of potential green infrastructure improvements, 
comparing the advantages and disadvantages of the sites selected from the site 
investigations as well as alternative types of green infrastructure 

 Prepare planning-level cost estimates of the recommended green infrastructure facilities  

 Prepare recommended plans/drawings and renderings 

 Prepare Green Infrastructure Standard Details to incorporate into DPI’s Construction 
Engineering Standards 

 Prepare Green Infrastructure Standard Specifications to incorporate into DPI’s 
Construction Engineering Standards    

 Implement a public outreach campaign, including public meetings, flyers, webpage 
updates, neighborhood meetings, local cable access, educational outreach materials, and a 
public engagement survey to facilitate decision making and identify preferred alternatives   

1.3 Public Engagement 
The City began its outreach campaign for the Green Infrastructure Master Strategy process in 
October 2021 by attending three community meetings to provide a project overview and to build 
familiarity with the concept of natural solutions as an alternative to traditional “grey” 
infrastructure. The City added a Green Infrastructure Tile to its NB Resilient Dashboard. Tile 
content included an introduction of green infrastructure and its benefits, the disadvantages and 
challenges of grey infrastructure, a green infrastructure Master Strategy overview, and how the 

https://nbresilient.com/category/green-infrastructure
https://nbresilient.com/home
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project aligns with past planning efforts, including NB Resilient – New Bedford’s Climate Action 
and Resilience Plan. The tile also included a link to state green infrastructure resources and 
information. The City and KLA developed a fact sheet with green infrastructure basics and 
translated it into Spanish and Portuguese.  

In January and February 2022, the City launched a series of social media posts and issued an 
Outreach Guide in English, Spanish, and Portuguese to over twenty community-based 
organizations such as Friends of Buttonwood, Brooklawn, and Hazelwood Parks, Out On a Limb, 
the Community Economic Development Center (serving the Central American and Hispanic 
population), Coastline Elder Services, Coastal Foodshed, New Bedford Housing Authority, 
Groundwork South Coast, etc.), encouraging them to share with their clients. 

The City and KLA created a blog post in December 2021 ahead of launching a survey on January 3, 
2022, which closed on April 22, 2022 after 109 days.  The survey, available in hard copy and 
online in English, Spanish, and Portuguese, asked New Bedford residents to share preferences, 
priorities, and concerns about green infrastructure relating to flooding, heat, and water quality. 
The survey registered 123 responses and over 50 people provided their email to be kept up-to-
date on the project. Eighty-five percent of respondents were aged 64 or younger with over 23 
percent younger than 18. This engagement by youth is an encouraging sign for future public 
stewardship capacity. Sixty-two percent of respondents preferred green infrastructure to be 
installed in travel rights-of-way and parking areas, and 18 percent were in favor of installations 
on public facilities. Urban trees and/or green space were the favored treatment with specific 
mention of pollinator plantings. The survey demonstrated that a significant number of 
respondents consider prioritizing green infrastructure implementation as very important and are 
very concerned about the worsening impacts of climate change on flooding and urban heat.  
While the survey responses supported pursuing green infrastructure applications, there was 
clear concern regarding the ability to maintain these areas once installed.  A full summary of the 
survey results is provided as Appendix A.  Figure 1-1 summarizes the results of the survey 
pertaining to the preferred types of green infrastructure. 

 

 

Figure 1-1. Public Engagement Survey Results – Preferred Types of Green Infrastructure 
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Only about 10 percent of survey respondents were very familiar with examples of green 
infrastructure in New Bedford, demonstrating the need to continue the educational elements of 
this project.  In January 2022, three New Bedford city staff became certified to provide green 
infrastructure training. The City intends to provide this training in three main areas: 

 In-house training of maintenance staff to provide the proper implementation of best 
management practices to maximize success 

 Incorporation of green infrastructure training into the existing Environmental Protection 
Agency (EPA) grant-funded Environmental Job Training Program 

 Training offered to the general public and community-based organizations to build 
stewardship capacity and to provide resources for private installations and maintenance 

In April 2022, New Bedford Cable Access featured the Green Infrastructure Master Strategy 
process in a 30-minute segment that highlighted green infrastructure background and 
encouraged engagement in upcoming meetings and in the survey.  In April and May 2022, City 
staff attended another series of neighborhood meetings.  Where applicable, City staff 
incorporated green infrastructure projects that were underway, particularly projects at 
Brooklawn and Buttonwood Parks and the East Beach parking lots. City staff provided attendees 
with multilingual informational materials, a QR code link to the survey, and an opportunity to ask 
questions and/or register comments. 

The final public meeting May 17, 2022 was facilitated by project team members from CDM Smith, 
KLA, and the City, and included a Power Point presentation (included in Appendix A) as well as an 
interactive mapping exercise.  

1.4 Green Infrastructure Techniques 
Below are descriptions of green infrastructure techniques that can be used in both combined 
sewer areas and in Municipal Separate Storm Sewer Systems (MS4s) of New Bedford.  Green 
infrastructure reduces volumes and rates of runoff to combined sewers and thereby reduces 
combined sewer overflows (CSOs) to receiving waters.  In MS4 areas, a benefit of green 
infrastructure is the removal of pollutants of concern such as nitrogen, phosphorus and bacteria, 
improving the water quality of receiving waters.  

Some types of green infrastructure, such as rain gardens, rely at least in part on plant uptake and 
respiration to reduce the volume of runoff and infiltrate stormwater into the ground.  Vegetated 
systems are sometimes preferred for aesthetics, shade and cooling effects.  Hardscapes can be 
aesthetically pleasing too, particularly permeable pavers, and can be easier to maintain.  Porous 
pavements and subsurface storage have the added benefit of being able to maintain the current 
land use (sometimes it is desirable to preserve recreational space, or parking spaces).  

Green infrastructure considered under this Green Infrastructure Master Strategy included: 

https://kladashboard-clientsourcefiles.s3.amazonaws.com/New+Bedford/New+Bedford+Green+Infrastructure+Public+Meeting.pdf
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 Vegetated bioretention systems, such as rain gardens, right-of-way bioswales, linear rain 
gardens, and tree infiltration chambers 

 Precast pervious concrete, cast-in-place pervious concrete, porous asphalt and permeable 
pavers  

 Rainwater harvesting  

 Subsurface storage and infiltration systems, including synthetic turf fields  

 Green and blue roofs.   

These systems are described below.   

1.4.1 Vegetated Bioretention Areas/Rain Gardens 
A vegetated bioretention 
area/ rain garden is a 
stormwater management 
practice that uses soils, 
plants, and microbes to treat 
stormwater before it is 
infiltrated and/or discharged. 
Stormwater runoff is directed 
into shallow depressions that 
are landscaped with dense 
native vegetation, where it 
ponds, filters through a 
bioretention soil mix (a filter 
bed mixture of sand, soil and 
organic matter) to remove 
pollutants, is stored in a stone reservoir, then infiltrates into the ground, or is discharged to storm 
drains through underdrains when soil conditions are not favorable for infiltration.  An overflow 
conveyance system is typically included to pass larger storms. Vegetated bioretention areas/rain 
gardens are most effective when they manage stormwater from small areas of impervious cover, 
such as rooftops, driveways and sidewalks.  

Vegetated bioretention areas/rain gardens provide excellent pollutant and total suspended solids 
(TSS) removal for the first flush of stormwater runoff.  Total suspended solids are the fine 
particles that remain suspended in the stormwater runoff and give water a cloudy appearance.  
Pollutants are frequently attached to these fine particles. 

1.4.2 Right-of-Way Bioswale/Linear Rain Garden 
Right-of-way bioswales and linear rain gardens are variations of vegetated bioretention area/rain 
gardens.  Bioretention is a stormwater filtration practice that provides water quality treatment 
and infiltration, while also serving as attractive landscaping.  Stormwater runoff from discrete 
impervious areas is captured and then treated by passing the runoff through bioretention soil. 
Treated stormwater can be infiltrated into the ground or, if infiltration is not feasible, can be 

Figure 1-2. Vegetated Bioretention Area/Rain Garden 
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discharged into the storm drain system through underdrains.  Common applications of right-of-
way bioswales and linear rain gardens include concave parking lot islands, roadway or median 
filters, cul-de-sac islands, and street planters.  Runoff from streets can be directed to pre-
treatment devices (such as baffle boxes or catch basins) at the edges of roadways to remove grit 
and oils from stormwater prior to filtration in bioretention systems.   

      

 

1.4.3 Tree Infiltration Chamber 
A tree infiltration chamber is a variation of a bioretention area/rain garden without grasses and 
plantings around a tree.  Tree infiltration chambers are typically encased in a precast or cast-in-
place concrete curb inlet structure covered with a top slab with a cast tree frame and grate, and 
are frequently located in sidewalks.  An alternative to this is to utilize a larger open-sided 
chamber that promotes better tree health and growth than standard tree boxes which can restrict 
root ball and tree growth.  Tree infiltration chambers typically include an overflow pipe to convey 
larger flows to the existing storm drain system.  They can also include a perforated underdrain 
with crushed stone when soil conditions are not favorable for infiltration.   

The primary advantage of tree infiltration chambers is that they come in prefabricated, 
standardized design, which provides ease of construction and maintenance.  Trees selected can 
be integrated with existing landscaping and enhance the aesthetics of streets.  They also help 
address the urban heat island effect on streets where there are currently no trees.  

1.4.4 Porous Pavements 
Porous pavements come in four varieties:  porous asphalt, precast pervious concrete, cast-in-
place pervious concrete, and permeable pavers.  Installation of porous pavements can be an 
effective approach to stormwater management. Rainfall that falls onto porous surfaces drains 
directly through the porous surface and infiltrates into the subsurface.  This significantly reduces 
runoff volumes and peak flow rates.  As it is not as structurally sound as traditional pavement 
(particularly porous asphalt), typical usages of porous pavement include parking lots, low-use 
roadways, and sidewalks. Permeable pavers can be used to enhance aesthetics of plaza areas and 

Figure 1-3. New York City Right-of-Way Bioswale Figure 1-4. Tree Infiltration Chamber 
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walkways.  Porous pavements have been shown to effectively provide water quality treatment 
and water quantity control.  They are particularly useful in high-density areas where space is 
limited.   

Figure 1-5 details a section view of porous asphalt.  Generally, the total depth of porous 
pavement is designed to be 65 percent of the frost depth (65 percent of four-foot frost depth in 
Massachusetts is approximately 32 inches).  Rainfall drains through the porous pavement and 
choker course into the gravel filter and reservoir courses, where it can recharge groundwater.  In 
situations where the water cannot be infiltrated, for example, because of pollution hotspots or 
impermeable soils, the system can be lined and outfitted with underdrains to convey the water to 
storm drains. 
 

 
 
 
  
 
  

Figure 1-5. Porous Asphalt Section 
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Figure 1-6. Porous Asphalt 

Figure 1-8. Permeable Pavers 

Figure 1-7. Pervious Concrete 

Figure 1-9. Precast Pervious Concrete 
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1.4.5 Rainwater Harvesting 
Rainwater harvesting is a practice that intercepts and stores rainfall for future use.  The capture 
of rainwater can reduce the runoff volume conveyed to collection systems and receiving waters, 
while also promoting water conservation.  It is most effective as a stormwater management 
practice when there is a system in place that consistently empties the tank/cistern between 
storms so that stormwater can be retained.   

For residential applications, rain barrels are often used for storing stormwater and watering 
gardens, while in commercial, educational or industrial applications, rainwater is collected in 
larger storage tanks or cisterns and can be used for irrigation and non-potable uses, such as toilet 
flushing.  Using harvested rainwater for toilet flushing requires dual building piping systems.  As 
such, it is typically only practical in new building construction and for gut-renovation projects.  

 

 

1.4.6 Subsurface Storage Systems 
 Subsurface storage systems are commonly used beneath parking lots and other impervious areas 
and under open green areas, such as parks, where open water bodies or rain gardens are 

 

Figure 1-10. Rainwater Harvesting Tank Installation at Connecticut State Capitol 

Figure 1-11. Subsurface Storage Systems 
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undesirable.  Subsurface storage systems can be used for detention and infiltration, depending on 
soils and groundwater characteristics.  The 2008 Massachusetts Stormwater Handbook requires 
a minimum of two feet of separation between the bottom of green infrastructure and seasonal 
high groundwater.  This two-foot separation is applicable to all green infrastructure practices that 
are designed to infiltrate. In addition to determining the suitability of the soils for infiltration, an 
investigation should be performed to determine if any of the soils are contaminated. Infiltrating 
clean stormwater runoff into contaminated soils can lead to groundwater contamination.  If soils 
are contaminated, the system can be encased with an impervious liner to provide only water 
quality treatment and peak attenuation, but not infiltration.  Current designs of manufactured 
underground infiltration systems include two units in series:  a water quality unit that captures 
pollutants from the first flush of stormwater and a larger detention/infiltration unit.   

1.4.7 Synthetic Turf Fields 
Like New Bedford, many communities have opted to use synthetic turf fields for their athletic 
fields.  These types of fields provide an opportunity to collect, treat and infiltrate stormwater 
within the crushed stone base below the turf field.  In areas where infiltration is not favorable due 
to soil conditions, an underdrain system can be installed to slowly discharge flow to the existing 
drainage system.  The depth of the stone base can be increased to provide additional storage to 
accommodate off-site stormwater and provide peak attenuation prior to discharge to an existing 
drainage system.  Pre-treatment should be included for this and other subsurface green 
infrastructure practices to minimize clogging from sediment and debris. 

  

 

1.4.8 Green Roofs 
Vegetated roof covers, also known as green roofs, eco-roofs, or sky gardens, aid to mitigate the 
effects of development on stormwater quality by: 

 Retaining stormwater and allowing more time for evapotranspiration, thereby reducing the 
peak rate and volume of runoff; and 

 Utilizing the biological, physical, and chemical processes found in the plant and soil 
complex to improve stormwater quality. 

Green roofs are made up of vegetation planted on a growing media, underlain by a drainage layer 
(which provides a second level of flow retardation after the stormwater percolates through the 
growing media), and an impermeable membrane that protects the building structure.  The plants 

Figure 1-12. Synthetic Turf Field 
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are chosen based on the climate. Generally, they can thrive in the harsh, dry, high temperature 
conditions of the roof and tolerate short periods of inundation from storm events. 

Construction of a green roof on a new building 
is easier than retrofitting the roof of an 
existing building with a green roof.  Green 
roofs, although relatively more expensive than 
other types of green infrastructure, do not 
require space in addition to the building 
footprint. In areas where sufficient space may 
not be available to build a large structural 
BMP without compromising the amount of 
open green area available for other uses, 
green roofs are recommended as a way to 
reduce the volume of runoff, thereby reducing 
the size of any additional stormwater storage.   

1.4.9 Blue Roofs 
A blue roof is a roof system that retains or controls the flow of stormwater runoff and slowly 
reintroduces stormwater to the drainage system or the environment.  Blue roofs are based on 
retention or reduction in rate of stormwater runoff. Rather than using vegetation as in green roof, 
a blue roof utilizes simple flow controls, typically located at or around the roof drains enabling 
flow regulation of runoff. Blue roofs may also temporarily store quantities of stormwater on their 
surface, in roof gutters, or holding areas. The discharge is then released into either stormwater 
harvesting systems for later reuse, or infiltration systems that recharge groundwater.   

Blue roofs are a viable retrofit to existing buildings. A green roof retrofit design may require 
increasing structural supports to accommodate increased loads; however, blue roofs typically do 
not require structural reinforcement in the Northeast because buildings are designed for snow 
loads. Wide troughs can be constructed to hold stormwater closer to the perimeter of the roof to 
make use of existing structural design and are temporary enough as not to pose structural 
consequences. 

Figure 1-13. Green Roof 

Figure 1-14. Blue Roof 
Source:  New York City Department of Environmental Protection 
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Section 2 
Green Infrastructure Opportunity Assessments 

CDM Smith Inc. (CDM Smith) reviewed geographic information system (GIS) mapping, 
reports, engineering drawings and other available information provided by the City of New 
Bedford (City) to identify green infrastructure opportunities across the City.  The City 
provided input on proposed developments, roadway construction projects, CSO/water 
quality projects, environmental justice opportunities, and other opportunities to integrate 
green infrastructure in planned projects and communities.   

To screen sites for further site investigations, CDM Smith then performed desktop analyses of the 
green infrastructure opportunities identified through GIS map analysis. For the purposes of the 
Green Infrastructure Master Strategy and Implementation Roadmap project (Green 
Infrastructure Master Strategy), the City was divided into eight different areas.   These areas align 
with the Combined Sewer Overflow (CSO) Group areas delineated in the City’s draft Long Term 
CSO Control and Integrated Capital Improvements Plan (Integrated Plan) dated January 2017.      

Site investigations of the screened sites further reduced the number of green infrastructure 
opportunities to approximately 270 sites.  This section describes these green infrastructure 
opportunity assessments in detail, as well as drainage analyses for each of the sites, and a 
green infrastructure alternatives analysis for the City to use as a tool when choosing types of 
green infrastructure for different land uses. 

2.1 Opportunity Identification Method 
Green infrastructure opportunities were identified by CSO Group, as defined in the Integrated 
Plan, in the following preferred locations: 

 City-owned parcels 

 Fire stations 

 Police stations 

 Parks 

 Schools 

 City-owned housing developments 

 Vacant lots (City-owned and private) 

 Planned paving projects (TIP and City projects) 

 Retrofit opportunities identified under the Municipal Separate Storm Sewer System (MS4) 
program 
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In addition, the City and CDM Smith identified the following buildings and right-of-way areas for 
consideration of green infrastructure opportunities: 

 New Bedford Fire Museum (CSO Group 4) 

 New Bedford Animal Control (CSO Group 1) 

 New Bedford City Hall (CSO Group 5) 

 High School (CSO Group 1) 

 Belleville Avenue from Hatch Street to Covell Street (CSO Group 8) 

 North Front Street at Wamsutta Street (CSO Group 6) 

 Bonney Street at Thompson Street (CSO Group 1) 

 Swift Street at Orchard Street (CSO Group 1) 

 Fair Street at Orchard Street (CSO Group 1) 

 Maple Street at Chancery Street (CSO Group 1) 

 Washburn Street and Kilburn Street (CSO Group 7) 

2.1.1 Green Infrastructure Opportunities 
Appendix B contains GIS maps showing the locations of the green infrastructure opportunities by 
CSO Group (as delineated in New Bedford’s Integrated Plan), and nine tables identifying green 
infrastructure opportunities by types of sites (e.g., parks, schools, etc.), including addresses, CSO 
Groups and lot sizes.  The locations on the map were selected based on their use type from the 
lists above and supplemental input from the City.     

2.2 Site Screening 
2.2.1 Desktop Analyses 
CDM Smith further screened these sites by performing desktop analyses and subsequent site 
investigations, described below.    

2.2.1.1 Screening Criteria 
Within each CSO Group, the following criteria were used to screen the sites: 

 Parcel size: Large parcels were preferred. 

• Larger parcels offer greater opportunities to reduce runoff volumes and pollutant loads 
through treatment of larger drainage areas. 

• Large parcels provide increased opportunities for green infrastructure under one 
property owner 
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 Impervious area: More impervious area was preferred. 

• Sites with more impervious area typically generate more runoff and provide greater 
opportunities to reduce runoff volumes and pollutant loads. 

 Ownership: Public properties were preferred over private. 

• While both public and private parcel ownership were considered, public properties, 
particularly parks, schools and housing developments, were prioritized over private 
properties to facilitate ownership and maintenance agreements, since there are fewer 
administrative hurdles and costs. Public properties can also bolster public education 
efforts. 

• Right-of-Way opportunities were examined throughout the City.  Sidewalk access, 
parking, existing tree cover, and preservation of parking spaces were considered for 
these sites. 

• Large parcels provide increased opportunities for green infrastructure under one 
property owner 

 Site features: Sites with conditions that favored the implementation of green infrastructure 
were preferred. 

• Parcels with large open areas (i.e., little mature tree cover, no structures, large 
impervious areas) were prioritized. 

• Parcels with parking lot configurations, traffic flow patterns, and entrances to the sites 
and buildings that favored visible demonstration of green infrastructure were 
preferred. 

• Parcels and rights of way with steep slopes (greater than five percent) were avoided. 

• Large parcels were preferred to provide increased opportunities for green 
infrastructure under one property owner. 

 Proximity to existing combined sewer systems. 

• Separated drainage systems tributary to combined sewer systems where there are 
opportunities to infiltrate and/or attenuate flow provide opportunities to reduce CSOs. 

 Locations within MS4 areas. 

• Sites within MS4 areas to help the City meet its NPDES MS4 permit requirements.  
Minimum Control Measure Number 5, Stormwater Management in New Development 
and Redevelopment, requires permittees to identify permittee-owned properties that 
could potentially be modified or retrofitted with green infrastructure designed to 
reduce the frequency, volume and pollutant loads of stormwater discharges from its 
MS4.  
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 Environmental Justice areas. 

• Sites located within identified Environmental Justice areas provide opportunities to 
improve the quality of life for residents within these neighborhoods, while also 
reducing runoff volumes and pollutant loads.   

 Pavement improvement projects. 

• Areas where the City has plans for future street improvement projects provide 
opportunities to incorporate green infrastructure and reduce impervious areas. 

2.2.1.2 Integrated Plan Recommendations 
The January 2017 draft Long-Term CSO Control and Integrated Capital Improvements Plan 
described proposed resolutions for CSO control that addressed issues and needs, regulatory 
requirements and City initiatives for enhancement and revitalization of the community.  
Resolution concepts were presented on a CSO Group basis.  The Integrated Plan identified CSO 
Groups 1, 2, and 3 as locations for the implementation of green infrastructure.  For CSO Group 1, 
the Integrated Plan estimated that 65 acres of the 130 acres of the impervious area tributary to 
CSO Regulator 003B could be retrofitted for treatment by green infrastructure to address 
stormwater discharges to Clarks Cove.  In CSO Group 2, the Integrated Plan estimated that 20 
acres of the 40 acres of impervious area could be retrofitted with green infrastructure to treat the 
first flush of pollutants prior to discharge to Clarks Cove.  Similarly, for CSO Group 3, the 
Integrated Plan estimated 60 acres of impervious area could be retrofitted with green 
infrastructure to treat the first flush of pollutants prior to discharge to the Outer Harbor.  
Appendix C contains the Integrated Plan Proposed Improvements figures for CSO Groups 1, 2, 3, 
showing the locations of potential green infrastructure.  CDM Smith prioritized green 
infrastructure opportunities in these locations in this Green Infrastructure Master Strategy and 
Implementation Roadmap project. 

2.2.1.3 Additional Suggested Green Infrastructure Opportunities 
In addition, the City identified the following locations for consideration of green infrastructure: 

 Kempton Street: Drainage between Rockdale Avenue and Route 140 is tributary to 
Buttonwood Park Pond. 

 Riverside Park:  Conceptual design plans have been developed to upgrade the park. 

 Pleasant Street: There are plans to redevelop the street between the “Octopus” intersection 
and Clasky Common Park. 

 Morse Cutting Tool Site:  The site is a former brownfields site that has been remediated. 

 Sassaquin Pond:  Efforts are being made to control water quality impairments in the pond.  

 City Hall:  The site and the adjacent right-of-way are City-owned property and have the 
potential to be retrofitted with green infrastructure, which will also provide a public 
education opportunity, given the high visibility of the location.  
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 West Rodney French Boulevard: Between JFK Boulevard and the hurricane barrier gates to
be completed under an upcoming roadway improvements project.

 High School: Several areas of flooding occur at isolated low spots within the school
property.  It was suggested to look at this area as an opportunity for green infrastructure.

 Victoria Street, Glen Street, and Abrams Street:  The Conservation Commission is focusing
on reducing stormwater runoff pollutants from these roadways to downstream wetlands,
historic ponds and a stream corridor.

The desktop site screening evaluation also excluded the following roadways because they have 
recently undergone reconstruction: 

 County Street

 Rockdale Avenue at Allen Street

 Union Street

 Front Street Pumping Station (the City installed driveable grass in this area)

 Coggeshall Street and Belleville Avenue (CSO Group 7)

The City currently has several green infrastructure projects under design or construction: 

 Union Street Phase 2 Improvements

 East Beach Parking Lots

 Buttonwood Park Senior Center

 Brooklawn Park Senior Center/Duck Pond

 Hathaway Triangle/Franco American Memorial

 Kings Highway Roadway Improvements

2.2.1.4 Desktop Screening Results 
Based on the preferred site attributes discussed above, CDM Smith evaluated potential green 
infrastructure opportunity locations and identified them as either “rejected” or “possible” within 
GIS.  Areas identified as “possible” were followed-up with a site visit.   

Appendix D contains figures identifying the possible and rejected locations for all CSO Groups, 
and eight tables listing the possible locations, to be further screened through site visits.  

2.2.2 Site Investigations 
CDM Smith performed site visits of all the possible green infrastructure opportunities identified 
in the desktop site screening analysis.  The site visits initially focused on possible green 
infrastructure opportunities in CSO Groups 1, 2, and 3, in accordance with the priorities of the 
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Integrated Plan.  Subsequent site visits focused on the remaining CSO Groups.  Site visits began on 
December 30, 2021 and were completed on April 20, 2022.   

2.2.2.1 Screening Criteria 
The following site characteristics were examined during the site visits to assess the feasibility and 
practicality of installing green infrastructure:  

 Available space for green infrastructure system installation 

 Street, parking lot configuration and traffic flow 

 Pedestrian pathways and flow 

 Tree cover 

 Proximity to buildings 

 Locations of building entrances 

 Access way and driveway widths 

 Americans with Disabilities Act (ADA) compliance implications 

 Existing use of space (i.e., underground utilities, outdoor amenity space, etc.) 

 Topography and drainage patterns (i.e., sites with more or less than five-percent slopes) 

 Educational opportunities 

 Proximity to existing separated drainage systems that discharge to combined sewer 
systems, where separated drainage could be diverted to green infrastructure on the site to 
reduce CSOs 

2.2.2.2 Site Visit Evaluations  
To facilitate site visit evaluations, CDM Smith developed an efficient mobile Application (App) to 
record and track field data and photos georeferenced to the City’s GIS mapping, coordinated in 
real time.  Figure 2-1 is a screen shot of the App green infrastructure site inspection form and GIS 
mapping adapted to New Bedford’s combined sewer and drainage systems.   

Based on the preferred site characteristics discussed above, CDM Smith evaluated potential green 
infrastructure opportunity locations and identified them as either “rejected” or “confirmed” using 
the App.   Figure 2-2 (overview map) and Figures 2-3 through 2-11 identify the confirmed and 
rejected locations by CSO Group.   
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Figure 2-1. Screenshot of the App Green Infrastructure Site Inspection Form and GIS Mapping 
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Figure 2-7
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Section 2 •  Green Infrastructure Opportunity Assessments 

2-18 

Tables 2-1 through 2-8 list the confirmed locations by types of sites (e.g., parks, schools, etc.), 
including addresses, CSO Groupsand lot sizes.  

These sites were further analyzed to estimate the potential amounts of impervious area treated 
relative to Integrated Plan goals, and to develop a cost-effective phased City-wide Green 
Infrastructure Master Strategy coordinated with planned City projects. 

Table 2-1. Green Infrastructure Opportunities - Municipal Facilities 
Name Address CSO Group Lot Size, acres 

Fire Station 754 Brock Ave 3 0.3 

Fire Station 0 Ws Purchase St 4 0.2 

Fire Station 1204 Purchase St 6 1.3 

Fire Station 781 Ashley Blvd 8 0.5 

Police Headquarters 871 Rockdale Ave 1 2.7 

 

Table 2-2. Green Infrastructure Opportunities - MS4 Retrofit Opportunities 
Name Address CSO Group 

Bioretention or Subsurface Storage 0 Ns Brock Ave 1 

Church 2693 Acushnet Ave 8 

City Maintenance/Storage yard? 0 Ss Parker St 1 

City Offices 181 Hillman St 4 

City Parking 0 Es Page St 1 

City-Owned Dirt Lot 0 Ss Union St 1 

Cisco Brewers Overflow Parking  0 Ws E Rodney French Blvd 3 

East Beach Parking 0 Ws E Rodney French Blvd 3 

East Beach Parking 0 Ws E Rodney French Blvd 3 

GI Park Opportunity 0 Ss Bream St 2 

Grass 0 Ws S Water St 4 

Grass 0 Es Cedar St 4 

Grass 0 R Ss Union St 1 

Grass 0 Ws Phillips Ave 7 

Grass Island 0 Ws Ward St 1 

Grass/Gravel 929 937 Brock Ave 1 

Grass/Side Yard of House 0 Ns Blackmer St 4 

Grass/Vacant Lot 525 527 S Second St 1 

Grass/Vacant Lot 0 Ns Smith St 4 

Hayden McFadden Elementary 0 Es County St 6 

Industrial 0 Ss Antonio L Costa Blvd 6 

Large grass area 0 Ws Apache Ct 1 

Large Park 0 Ws Purchase St 4 
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Table 2-2. Green Infrastructure Opportunities - MS4 Retrofit Opportunities 
Name Address CSO Group 

Large vacant industrial lot 0 Ns Cove St 1 

Morse Cutting Tools Brownfield Site 0 Es S Sixth St 4 

NB Dept of Public Infrastructure 1105 Shawmut Ave 7 

Open Grass Area 0 Ns Delano St 1 

Opportunity to remove existing pavement 
from old road Sassaquin Ave 9 

Park 31 Ashley St 1 

Park space - bioretention 0 Ws Harmony St 1 

Parking Garage 51 Elm St 5 

Parking Lot 0 Ss Elm St 4 

Parking Lot 0 Es Cottage St 4 

Parking Lot 0 Ws N Sixth St 5 

Parking Lot 0 Ns Morgan St 4 

Parking Lot 0 Es Ash St 4 

Parking Lot 0 Es Hillman St 4 

Parking Lot 0 Es Ash St 4 

Parking Lot 0 Ws Purchase St 6 

Parking Lot 0 Ne Logan St 6 

Parking Lot 0 Ss Sawyer St 7 

Parking Lot 0 Ss Coffin Ave 8 

Parking Lot 0 Es Acushnet Ave 8 

Parking Lot 0 Es Jefferson St 7 

Parking Lot 0 Ss Hillman St 4 

Parking Lot 0 Ss Sawyer St 7 

Parking Lot 0 Ws Morton Ct. 1 

Parking Lot 75 MacArthur Dr. 4 

Parking Lot 0 Es E Rodney French Blvd 3 

Parking Lot 0 Es Phillips Ave 8 

Parking Lot - public 0 Ns Beetle St 7 

Parking Lot Of Alfred Gomes Elementary 0 Es S Second St 4 

Parking Lot/Road 0 Es Riverside Ave 8 

Pump Station 1699 E Rodney French Blvd 3 

Pump Station 0 Ss Amanda Ave 9 

Pump Station 0 Ws Sassaquin Ave 9 

Rain Garden 0 Ws Rodney French Blvd 1 

Roosevelt Middle School 78 Rodney St 3 

Sassaquin Pond 0 Ws Sassaquin Ave 9 

Small Parcel of Parking Lot 0 Ss Pearl St 6 
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Table 2-2. Green Infrastructure Opportunities - MS4 Retrofit Opportunities 
Name Address CSO Group 

State Offices 360 Coggeshall St 6 

State Offices 0 Ss Coggeshall St 7 

State Offices 0 R Ss Coggeshall St 7 

Stop & Shop 0 Ss Tarkiln Hill Rd 7 

Subsurface Storage 37 Rockdale Ave 1 

Subsurface Storage 438 Dartmouth St 1 

Subsurface Storage Sawyer Street 7 

Triangle Park Space 0 Es County St 4 

Vacant Lot 0 Es Mt Pleasant St 7 

 

Table 2-3. Green Infrastructure Opportunities - Vacant Lots 
Name/Description Address CSO Group 

403 Hillman St. Stormwater Park 596 Maxfield St 1 

Basin  100 Sharp Street 7 

Bioretention - privately owned  18 Lafayette Street 2 

Bioretention Area 1600 Padanaram Ave 1 

Bioretention Area P O Box 696419 1 

Bioretention Area 3908 Joyce Drive 3 

Bioretention Area 40 Nina St 3 

Bioretention Basin P O Box 40159 3 

Bioretention Basin P O Box 40159 3 

Bioretention or Subsurface Storage 651 Orchard Street Suite 200 1 

Bioretention or Subsurface Storage 651 Orchard Street Suite 200 1 

Bioretention or Subsurface Storage 651 Orchard Street Suite 200 1 

Bioretention or Subsurface Storage.  198 Rockland St 1 

Church property  2693 Acushnet Ave 8 

Church yard 2693 Acushnet Ave 8 

Grass area by beach  796 Smith Neck Road 3 

Grass lot 1031 Phillips Road 7 

Grass lot - billboards 105 Nauset St 7 

Large open area 59 Elm Street 4 

Lot w/ billboards P O Box 599703 7 

NB Parking Lot 4 Rose Alley 5 

Old parking lot 100 North Front Street 6 

Open area, close to beach Blackmer Street, Lot 48 4 

Parking Lot  Pier 3 Wharfinger Building 6 

Parking Lot  Acushnet Ave, Lot 157 6 
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Table 2-3. Green Infrastructure Opportunities - Vacant Lots 
Name/Description Address CSO Group 

Parking Lot for MassHire 618 Acushnet Ave 6 

Private lot 1031 Phillips Road 7 

Private lot 70 Lambeth Street 9 

Private lot  1031 Phillips Road 7 

Private parking lot  80 Olde Knoll Road 7 

Private parking lot  80 Olde Knoll Road 7 

Private parking lot  80 Olde Knoll Rd 7 

Private vacant lot  452A State Road 5 

Private vacant lot - bioretention  530 Wareham Street 1 

Privately-owned lot 40 Court Street Suite 650 4 

Privately-owned vacant lot 408 Chase Road 1 

Privately-owned vacant lot 6 Oaklawn Drive 4 

Privately-owned vacant lot 6 Oaklawn Dr 4 

Subsurface or Bioretention 700 Kempton Street 1 

Subsurface storage 284 Myrtle Street 7 

Vacant - Bioretention/subsurface storage 70 Hedge Street 3 

Vacant lot South Front Street, Lot 44 1 

Vacant lot South Front Street, Lot 60 4 

Vacant lot South Front Street, Lot 10 4 

Vacant lot 376 Boylston Street 5 

Vacant Lot 376 Boylston Street 5 

Vacant lot 376 Boylston Street 5 

Vacant Lot 21 Estelle Avenue 1 

Vacant lot Brook Street, Lot 88 7 

Vacant Lot 77 E Clinton St 7 

Vacant Lot P O Box 7368 3 

Vacant Lot 765 Wildwood Rd 9 

Vacant Lot 765 Wildwood St 9 

Vacant Lot 765 Wildwood Road 9 

Vacant Lot 238 Sharp St 1 

Vacant Lot 50 St John Street 1 

Vacant Lot 30 Brock Ave 2 

Vacant Lot 790 Rockdale Ave 4 

Vacant Lot 344 W. Morgan St 4 

Vacant Lot 293 Cottage St 4 

Vacant Lot 293 Cottage Street 4 

Vacant Lot 293 Cottage Street 4 

Vacant Lot 331 Durfee St 1 
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Table 2-3. Green Infrastructure Opportunities - Vacant Lots 
Name/Description Address CSO Group 

Vacant Lot 1813 Acushnet Ave 1 

Vacant Lot 873 Tradewind Street 7 

Vacant Lot 131 William St 7 

Vacant Lot P O Box 567 7 

Vacant lot  9 Abalone St 2 

Vacant lot in between two buildings 18 Wolcott Street 5 

Vacant lot privately owned P O Box 70822 4 

Vacant Lot to Send Drainage Pipe to 
Subsurface Storage 32 Frederick St 3 

Vacant lot used for parking  182 Walnut 5 

Whale's Tooth Parking Lot 0 Es Acushnet Ave 6 

 

Table 2-4. Green Infrastructure Opportunities - Planned Paving Projects 
Address CSO Group Planned Year Paving Type 

Brownell Ave 1 2023 Full Depth 

Brownell Ave 1 2025 Mill 

Dartmouth St 1 2025 Full Depth 

 

Table 2-5. Green Infrastructure Opportunities - Parks 
Name Address CSO Group 

Ashley Park 0 Ss Rivet St 1 

Athletic Fields 134 Hunter St 1 

Athletic Fields 0 Es Hunter St 1 

Athletic Fields 0 Ns Van Buren Street 7 

Athletic Fields and Parking Lot 0 Es Orchard St 1 

Athletic Fields/Courts 0 Ws Liberty St 1 

Baseball Field 0 Ss Blackmer St 1 

Bathhouse And Boat Ramps 215 W Rodney French Blvd 2 

Brooklawn Park 1997 Acushnet Ave 8 

Buttonwood Park 425 Hawthorn St 1 

Charles Ashley Park 122 Rochambeau St 8 

Dr. Paul F. Walsh Athletic Field 543 Maxfield St 1 

Eddie James Park 0 Ss Barrett St 7 

Field 0 Ns Norman Street 3 

Field of Dreams  0 Es Brock Ave 3 

Harrington Park 0 Ns Court St 1 
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Table 2-5. Green Infrastructure Opportunities - Parks 
Name Address CSO Group 

Joaquin "Jack" Nobrega Athletic Fields 90 Hathaway Blvd 1 

Loretta Borque Park 99 Ruth St 1 

Magnett Park Cedar Street 4 

Monte Park 0 Ss Cannon St 4 

Outdoor Basketball Court/Field 0 Es Belleville Ave 7 

Park 0 Es S Second St 4 

Park /Walking Trails 0 Ws Miles St 8 

Playground 0 Ws Ash St 4 

Playground - Subsurface storage 0 Ns Ruth St 1 

River Walk 0 Es Belleville Ave 8 

Riverside Park 0 Es Belleville Ave 7 

Roberto Clemente Park 0 Ws S First St 4 

South End Beach 0 Ws W Rodney French Blvd 2 

Victory Park 224 Brock Ave 3 

West Beach 0 Ws W Rodney French Blvd 2 

 

Table 2-6. Green Infrastructure Opportunities - Schools 
Name Address CSO Group Lot Size, acres 

Abraham Lincoln School 441 Ashley Blvd 8 2.3 

Abraham Lincoln School 0 Se Query St 7 2.1 

Alfred Gomes Elementary School 286 S Second St 4 5.6 

Betsy B Winslow School 561 Allen St 1 5.6 

Carlos Pacheo School 261 Mt Pleasant St 7 4.2 

Carney Academy 247 Elm St 4 4.2 

Casa De Saudade Library 0 Ns Thompson St 1 0.5 

Casimir Pulaski School 1079 Braley Rd 9 5.7 

Elizabeth Carter Brooks School 212 Nemasket St 1 4.1 

Ellen Hathaway School 256 Court St 1 1.8 

Elwyn Campbell School 145 Essex St 8 8.4 

George Dunbar School 338 Dartmouth St 1 0.9 

H.A. Kempton School 135 Shawmut Ave 4 1.6 

Hayden McFadden Elementary School 2105 Purchase St 6 2.9 

Howland Green Library 3 W Rodney French Blvd 1 0.7 

James Congdon School 160 Thompson St 1 1.3 

Jireh Swift School 2203 Acushnet Ave 8 0.9 

John A Parker School 705 County St 6 2.5 

John Devalles School 0 Ss Katharine St 1 2.6 
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Table 2-6. Green Infrastructure Opportunities - Schools 
Name Address CSO Group Lot Size, acres 

Keith Middle School 225 Hathaway Blvd 1 11.6 

New Bedford High School 230 Hathaway Blvd 1 23.7 

New Bedford School Department 455 County St 4 2.5 

Normandin Middle School 81 Felton St 8 9.7 

Rodman School 497 Mill St 1 0.8 

Roosevelt Middle School 119 Frederick St 3 5.5 

Roosevelt School 84 Rodney St 3 0.3 

School 249 Phillips Ave 8 0.7 

William Taylor School 620 Brock Ave 3 2.0 

 

Table 2-7. Green Infrastructure Opportunities - Right-of-Way Improvements 
Name Address CSO Group 

Abrams Street Acushnet Ave to End of Road 8 

Apponegansett Street Apponegansett Street at Swan Street 2 

Babbitt Street Babbit Street at Dartmouth Street 1 

Belleville Avenue Hatch Street to Covell Street 8 

Bellevue Street East Rodney French Boulevard to Mina Street 3 

Bluefield Street Rockdale Avenue to Matthew Street 1 

Bolton Street Area Rockdale Avenue to Bliss Street 1 

Brock Avenue Birch Street to South Rodney French Blvd 2 

Brock Avenue Frederick Street to Birch Street 3 

Brock Avenue Rodney Street to Frederick Street 2 

Brock Avenue David Street to Rodney Street 3 

Brock Avenue George Street to David Street 1 

Brownell Avenue Brownell Avenue at Berkley Street 1 

Cleveland Street Cleveland Street at David Street 3 

Cleveland Street Cleveland Street at Rodney Street 3 

Coggeshall Street  Coggeshall Street at Belleville Ave 7 

Collette Street Church Street to Brook Street 7 

East Rodney French Boulevard 
South Rodney French Blvd to Apponegansett 
Street 3 

Glen Street Acushnet Ave to End of Road 8 

Harbor Street Harbor Street at Cove Street 1 

Jacintho Street Allen Street to Winterville Road 1 

Kempton Street Rockdale Avenue to Dartmouth Town Line 1 

Luke Street Luke Street at Ridge Street 1 

Maple Street Maple Street at Chancery Street 1 
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Table 2-7. Green Infrastructure Opportunities - Right-of-Way Improvements 
Name Address CSO Group 

Matthew Street Ridge Street to Rockdale Avenue 1 

Maxfield Steet Maxfield Street at Beech Street 1 

Mott Street 
East Rodney French Boulevard to Cleveland 
Street 3 

Page Street Bedford Street to Allen Street 1 

Regulator 003B Tributary Area  1 

Ridge Street Alden Street to Matthew Street 1 

Rockdale Avenue Bank Street to McCabe Street 1 

Rockdale Avenue Union Street to Lake Street 1 

Rockdale Avenue Rockdale Avenue at North Steet 1 

Rockdale Avenue Lexington Street to Parker Street 1 

Rockdale Avenue Stepthen Street to Bluefield Street 1 

Rockdale Avenue Rice Street to Bolton Street 1 

Shawmut Avenue Malden Street to Loftus Street 7 

South First Street Potomska Street to River Street 4 

South Rodney French Boulevard 
East Rodney French Boulevard to West Rodney 
French Boulevard 3 

South Water Street Blackmer Street to Delano Street 4 

Stephen Street Stephen Street at Mattew Street 1 

Stowell Street Stowell Street at Dartmouth Street 1 

Summit Street Parker Street to Hathaway Blvd 1 

Swift Street Swift Street At Orchard Street 1 

Victoria Street Acushnet Ave to End of Road 8 

Weaver Street Weaver Street at Dartmouth Street 1 

West Rodney French Boulevard Bayview Street to Woodlawn Street 2 
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Table 2-8. Green Infrastructure Opportunities - City-Owned Housing Developments 
Housing Development Name Address CSO Group 

Adams Street 14 Adams St 7 

Bay Village Housing 242 Acushnet Ave 4 

Ben Rose Gardens 24 32 Delano St 4 

Ben Rose Gardens 6 20 Division St 1 

Blue Meadows 473 Dartmouth St 1 

Caroline Street 26 Caroline St 4 

Crestview 580 598 Summer St 7 

De Medeiros Apartments 29 39 Desautels St 8 

Dottin Place 194 Amanda Ave 9 

Douglas Arms 51 Bourne St 1 

Harwich Manor 895 Belleville Ave 8 

Hillside Court 525 Coggeshall St 7 

Mosher Street 16 Mosher St 1 

Nashmont 58 68 Stanley St 7 

New Bedford Hotel 725 Pleasant St 5 

Presidential Heights 159 Fillmore St 7 

Satellite Village 0 Es Hanover St 8 

Shawmut Ave 842 848 Shawmut Ave 7 

Shawmut Village 35 36 Mohawk Ct 1 

Shawmut Village 0 Es Mohawk Ct 4 

Temple Landing 166 172 Chancery St 4 

Tripp Towers 12 Ruth St 3 

Westlawn 197 Liberty St 1 

Ws John F Kennedy Hwy 134 S Second St 4 
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2.3 Geotechnical Data 
Soil permeability and depth to seasonal high groundwater are critical site characteristics for the 
design of green infrastructure to determine whether stormwater infiltration is feasible.  If soils 
are not permeable, green infrastructure can be designed with underdrains that slowly release 
stormwater so that storage is available for the next storm.  The Massachusetts Stormwater 
Standards require that the bottom of infiltrating green infrastructure practices be placed two feet 
above high groundwater.  This provides further treatment of the stormwater before it reaches 
groundwater, and it prevents groundwater from entering the green infrastructure practice, which 
would reduce available storage volume. 

The Natural Resources Soil Conservation Service’s (NRCS) Web Soil Survey was consulted to 
determine the hydrologic soil groups (HSG) within New Bedford.  Most of the City has been 
classified by the NRCS as “Urban Land” or “Udorthents.”  CDM Smith conservatively assigns Urban 
Land and Udorthents to HSG “C.”   

In addition to review of existing NRCS soils data, historical borings on record drawings were 
reviewed to identify existing soils data around potential project sites.  Soils information such as 
depth to groundwater, rock elevation, blow counts or more detailed geotechnical evaluations 
were reviewed where possible.  This information was then utilized during the conceptual designs 
developed for each site to assess the viability of certain types of green infrastructure that could be 
installed at a particular location.    

During the design phase of a green infrastructure project, a geotechnical investigation will need 
to be performed to determine the underlying soil’s permeability and depth to seasonal high 
groundwater.  

2.4 Drainage Analysis and Facilities Sizing 
The site visits identified approximately 270 green infrastructure opportunities within the City.  
CDM Smith developed conceptual design summaries and conceptual design plans for 18 green 
infrastructure opportunities that represent examples from each type of opportunity, described in 
detail in Section 3.  This section presents the assumptions and summarizes the calculations 
performed to determine the footprint of all the green infrastructure opportunities within the City.  
The following opportunity types were assessed: 

 Housing developments 

 Right-of-way improvements 

 Public schools  

 Parks  

 Vacant lots  

 Municipal buildings 

 Municipal parking lots 
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2.4.1 Drainage Analysis Assumptions and Methodology 
The design storm used for sizing green infrastructure practices is the 90th percentile rainfall 
(rainfall that occurs 90 percent of the time each year).  Large green infrastructure practices, such 
as vegetated bioretention basins, can be sized to store the 90th percentile rainfall runoff volume, 
but overflow weirs should be included in the design to safely control peak rates of runoff during 
larger storm events, such as 10-year 24-hour storms or greater, depending on the size and 
location of the practice. 

Small rainfall events that are 0.1 of an inch or less are sometimes excluded from the 90th 
percentile analysis because this rainfall generally does not result in any measurable runoff due to 
absorption, interception and evaporation by pervious, impervious and vegetated surfaces. If 
rainfall that is less than 0.1 of an inch is excluded, the 90th percentile rainfall in New Bedford is 
1.7 inches based on rainfall data from the Taunton and Providence rain gauges.  If all storm 
events are included, the 90th percentile rainfall is 1.0 inch, which is the water quality volume used 
for sizing best management practices (BMPs) in the Massachusetts Stormwater Handbook.  
Another way to look at this is the 1.0-inch storm is approximately a one-month 24-hour storm, 
while the 1.7-inch storm is about a two-month 24-hour event.  

Based on historical trends, it is not anticipated that the 90th percentile storm depth will increase 
over the next 50 years.  Although annual precipitation has increased, the 90th percentile storm has 
remained steady.  A scatterplot (Figure 2-12) of the 72-year record of annual precipitation vs. 
90th percentile rainfall depth for Providence (using the 0.1” storm threshold with 1.7 inches as the 
90th percentile) shows a modest linear correlation (R² = 40%) between the two, with a coefficient 
of 0.025.  An increase of 2.3 inches in annual precipitation thus corresponds with an increase in 
the 90th percentile depth of 0.025 x 2.3 = 0.06 inch.  Hence, the design storm for sizing green 
infrastructure practices will not be increased to account for climate change. 

 

Figure 2-12. Annual Precipitation vs. 90th Percentile Rainfall Depth 
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The drainage analyses for each of the 270 New Bedford green infrastructure opportunity sites 
size green infrastructure practices for both the 1.0- and 1.7-inch storms, giving a range of sizes 
that can be used, depending on available space.  Green infrastructure practices include porous 
pavements (permeable pavers, precast pervious concrete, cast-in-place pervious concrete, and 
porous asphalt), synthetic turf field, rain gardens/vegetated bioretention areas, tree infiltration 
chambers right-of-way bioswales and subsurface storage.  CDM Smith designed New Bedford 
green infrastructure standard details for each of these practices, located in Appendix E. 

Green infrastructure practices are sized to treat impervious areas that generate higher volumes of 
runoff with higher pollutant loads than pervious areas.  Impervious tributary areas to green 
infrastructure practices were determined using GIS mapping.  The green infrastructure practice 
calculations include offsite runoff from adjacent sites and roadways when the runoff can be 
redirected to the green infrastructure practice from a nearby existing separated drainage system. 
The estimated green infrastructure practice footprint was calculated using the depths and 
materials shown on the standard details in Appendix E, as discussed below. 

Subsurface storage was sized as either standard plastic chambers or precast concrete chambers 
surrounded by crushed stone. Plastic chambers were sized as 30 inches high and precast concrete 
storage chambers were sized as 4-ft-high units.  The crushed stone layer assumed a 35-percent 
void ratio.  Based on design experience, the void space for the entire precast concrete storage 
chambers system was estimated to be 87 percent. 

The maximum storage volume for a rain garden/vegetated bioretention area was calculated 
assuming a three-inch maximum open-air storage depth, a 24-inch bioretention soil layer with a 
20 percent void ratio, and a 30-inch crushed stone layer with a 35 percent void ratio.   The 
storage volume for linear rain gardens was calculated assuming a 6-inch maximum open-air 
storage depth, a 24-inch bioretention soil layer with a 20 percent void ratio, and a 30-inch 
crushed stone layer with a 35 percent void ratio 

Porous pavements generally come in three varieties: porous asphalt, pervious concrete and 
permeable pavers. Pervious concrete can be cast-in-place, or precast panels which are easier to 
install. Generally, the total depth of porous pavement is designed to be 65 percent of the frost 
depth (65 percent of four-foot frost depth in Massachusetts is approximately 32 inches). A 35-
percent void ratio was used for the reservoir stone storage calculations. The depth of stone 
ranged between 26 and 27 inches, depending on the porous pavement type.  Due to the slope of 
the pavement, stormwater ponds in porous pavement in a triangular prism, particularly if the 
soils below the reservoir stone are slow-draining. This triangular ponding prism was accounted 
for in the storage calculations by dividing the available volume below the porous pavement by 
two. 

Synthetic turf assumes a reservoir storage depth of 24 inches with a void ratio of 35 percent.  
Synthetic turf systems also have a triangular ponding prism effect, which was similarly accounted 
for by dividing the available volume below the turf by two. 

The maximum storage for right-of-way bioswales is based on a three-inch maximum open-air 
storage depth, a 24-inch bioretention soil layer with a 20 percent void ratio, and a 27-inch 
crushed stone layer with a 35 percent void ratio. 
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Maximum storage for a tree infiltration chamber assumes a 24-inch bioretention soil layer with a 
20 percent void ratio, a 26-inch crushed stone layer with a 35 percent void ratio and one-inch of 
open-air storage. 

The drainage analyses spreadsheet in Appendix F provides the required footprint for all of these 
green infrastructure practices for each of the 270 green infrastructure opportunities, for the 
runoff generated from the 1- and 1.7-inch storms, using the criteria described in the preceding 
paragraphs. 

2.4.2 Integrated Plan Recommendations  
The January 2017 Long-Term CSO Control and Integrated Capital Improvements Plan described 
proposed resolutions for CSO control that addressed issues and needs, regulatory requirements 
and City initiatives for enhancement and revitalization of the community.  The City identified CSO 
Groups 1, 2, and 3 as locations for the implementation of green infrastructure.  For CSO Group 1, 
the Integrated Plan estimated that 65 acres of the 130 acres of the impervious area tributary to 
CSO Regulator 003B could be retrofitted for treatment by green infrastructure.   Green 
infrastructure opportunities identified within CSO Group 1 are projected to provide treatment for 
157 impervious acres, far exceeding the City’s goal of treating 65 impervious acres.  

Within CSO Group 2, the Integrated Plan estimated that 20 acres of the 40 acres of impervious 
area could be retrofitted with green infrastructure to treat the first flush of pollutants prior to 
discharge to Clarks Cove.    The green infrastructure opportunities identified in CSO Group 2 treat 
20 impervious acres, matching  the City’s goal of 20 acres.  For this CSO group, all of the treated 
impervious area will be treated in right-of-way bioswales. 

For CSO Group 3, the Integrated Plan estimated 60 acres of impervious area could be retrofitted 
with green infrastructure to treat the first flush of pollutants prior to discharge to the Outer 
Harbor.    The green infrastructure opportunities identified in CSO Group 3 is 75 acres, which is 
25 percent higher than the City’s goal of 60 acres.   

For CSO Groups 4 through 9, the total proposed impervious area to be treated in this Green 
Infrastructure Master Strategy is 316 acres.  Overall, this Master Strategy plan identified 
approximately 270 green infrastructure opportunities managing a total impervious area of 569 
acres. 

The spreadsheet in Appendix F provides the total runoff volume treated for the 1- and 1.7-inch 
storms, by CSO Group. 

2.5 Alternatives Analyses 
During the site visits, numerous different types of land uses were assessed for green 
infrastructure installation opportunities.  These included parking lots, roadways, 
playgrounds/athletic fields, building entrance areas, City-owned rights of way, and rooftops. This 
section provides an alternatives analysis to use as a tool when choosing types of green 
infrastructure for different land uses.  The alternatives analysis ranks different types of green 
infrastructure, indicating the most cost-effective types of green infrastructure by type of 
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location/land use (Note:  Site-specific conditions may require use of a less preferable option that 
is more appropriate for the particular site.)  

2.5.1 Alternatives Evaluation Criteria 
Green infrastructure measures for New Bedford were evaluated using a ranking system of 1 to 5, 
with values of “1” being unfavorable and values of “5” being favorable.  The following describes 
the ranking process for these green infrastructure measures: 

 Maintenance:  Green infrastructure measures that have high maintenance requirements 
score “1,” while green infrastructure measures that have low maintenance requirements 
score”5.” 

 Ease of Installation: Green infrastructure measures that are labor intensive to install score 
“1,” while green infrastructure measures that can be installed easily score”5.” 

 Aesthetics: Green infrastructure measures that do not provide much visual enhancement to 
the area score “1,” while green infrastructure measures that provide much visual 
enhancement to the area score “5.” 

 Potential Environmental Impact: Green infrastructure facilities inherently have positive 
environmental impacts – they are designed to improve stormwater quality.  However, some 
green infrastructure facilities provide a greater degree of treatment than others.  Green 
infrastructure measures that provide the least degree of treatment, score “1,” while 
measures that provide the highest degree of treatment score “5.”  For example, vegetated 
bioretention areas filter stormwater runoff through bioretention soil and stone, and have 
added treatment provided by vegetation; therefore, these systems are ranked 5.  
Subsurface storage systems are assumed to include a first flush pre-treatment chamber; 
therefore, these systems are ranked 4.  Treatment in porous pavements is provided only by 
filtration in the stone; these systems are ranked 3.  If site soils allow infiltration, all of these 
systems provide further filtration in underlying soils.   

 Volume of Stormwater Managed: Green infrastructure measures that can manage a 
relatively smaller amount of runoff per square foot of space occupied score “1,” while 
measures that can manage a higher volume per square foot score “5.” 

 Cost:  Green infrastructure measures are scored based on the construction cost of the green 
infrastructure measure per impervious acre treated, as shown on Table 2-9 below.  Refer 
to Table 3-1 in Section 3 for current estimated green infrastructure construction costs per 
impervious acre treated. 
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Table 2-9. Cost Score 

Cost/Impervious Acre Treated Score 

Less than $200,000 5 

$200,000 to $300,000 4 

$300,000 to $500,000 3 

$500,000 to $700,000 2 

Greater than $700,000 1 

 

A weighting factor is then applied to the score associated with each criterion to determine an 
overall score for the green infrastructure measure.  Table 2-10 provides a summary of the 
weighting factors for the criteria. 

Table 2-10. Evaluation Criteria Weighting Factors 

Criteria Weighting Factor 

Maintenance 25% 

Ease of Installation 5% 

Aesthetics 15% 

Potential Environmental Impact 10% 

Volume of Stormwater Managed 15% 

Cost 30% 

2.5.2 Alternatives Analysis 
Table 2-11 provides the alternatives analysis for each green infrastructure measure, based on 
the criteria and weighting factors described above.   

For parking lots, the highest ranked alternatives are rain garden/vegetated bioretention area and 
subsurface storage, followed by permeable pavers and porous asphalt.   This is due to the higher 
weight percentages placed on cost and volume managed.  Rain gardens/vegetated bioretention 
areas also provide a high aesthetic value in an urban environment, improving the quality of life 
for city residents through improved landscaping, better air quality and cooler environment 
during summer months.  

Similarly, linear rain gardens and subsurface storage under sidewalks rank highest in roadways 
due to cost and volume managed. In addition, the vegetated linear rain gardens provide a high 
aesthetic value in an urban environment, improving the quality of life for city residents. 
Prioritizing vegetated systems and including trees in recommended green infrastructure facilities 
are in-sync with residents’ preferred types of green infrastructure, as noted in the green 
infrastructure public engagement survey conducted for this project. 

For playgrounds, rain gardens/vegetated bioretention areas and subsurface storage also have the 
highest ranks.  Both types of green infrastructure have the lowest cost per impervious acre 
treated, have high positive environmental impacts and manage relatively higher volumes of 
runoff.  Synthetic turf fields provide improved recreational opportunities for residents but have 
higher maintenance costs compared to vegetated bioretention areas/rain gardens and subsurface 
storage.  
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Similar to other locations, rain gardens/vegetated bioretention areas rank higher than porous 
pavements for building entrance areas (including plaza areas at entrances to buildings).  
Permeable pavers ranked the highest of the porous pavements due to their ease of installation 
and higher aesthetic value, providing more inviting entrance areas for residents/students. 

For rooftops, the most cost-effective option is redirecting roof runoff to a rain garden/vegetated 
bioretention area or other type of nearby green infrastructure.  It is preferable to work with roof 
drains located on the exterior of buildings to reduce complications often associated with re-
plumbing internal roof leaders.  The green and blue roof options rank similarly due to their 
relatively high cost per impervious acre treated.  Costs for green roofs are greater for retrofitting 
existing buildings than for new building construction.  A structural analysis is needed to 
determine whether the existing structure requires reinforcing to carry the extra load from the 
wet green roof media.  Waterproofing is required to prevent leaks into the building.  Blue roofs in 
the Northeast do not generally require structural reinforcement because buildings are already 
designed for snow loads and can handle ponded water; however, waterproofing is usually 
recommended. 
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Table 2-11. Green Infrastructure Alternatives Analysis Ranking 
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Section 3 
Green Infrastructure Master Strategy and 
Implementation Roadmap 

3.1 New Bedford Green Infrastructure Planning and Design 
Tools 
This Green Infrastructure Implementation Master Strategy and Implementation Roadmap project 
(Green Infrastructure Master Strategy) developed several planning and design tools that the City 
of New Bedford (City) can use for future green infrastructure projects as properties are upgraded 
and improved: 

 Results of the 2022 Public Engagement Survey with a database of public comments by
location on City mapping (summary report in Appendix A)

 Identification of approximately 270 green infrastructure opportunities across the City,
confirmed through desktop analyses and site visits (Figures 2-2 through 2-11 and Tables 2-
1 through 2-8); the 270 sites include locations of high priority sites in Combined Sewer
Overflow (CSO) Groups 1, 2 and 3 in accordance with New Bedford’s Long Term CSO Control
and Integrated Capital Improvements Plan (Integrated Plan) dated January 2017

 New Bedford standard green infrastructure design details and specifications (Appendix E)

 Drainage analyses and sizing of the New Bedford standard green infrastructure practices
for each of the 270 opportunities (Appendix F)

 An alternatives analysis matrix to use as a cost-benefit decision-making tool when choosing
types of green infrastructure for different land uses (Table 2-13)

This section provides the following additional tools to assist the City in implementing green 
infrastructure projects: 

 Eighteen examples of green infrastructure designs for seven types of sites using the tools
listed above

 June 2022 cost estimates per impervious acre treated for the standard New Bedford green
infrastructure practices

 A life cycle cost analysis to factor in maintenance costs and compare equivalent annual
costs per impervious acre treated for various green infrastructure practices

 A green infrastructure operation and maintenance manual for the New Bedford standard
green infrastructure practices
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 Information on Massachusetts Underground Injection Control (UIC) Regulations applicable
to green infrastructure projects

3.2 Conceptual Designs 
CDM Smith developed conceptual design summaries and design plans for 18 potential green 
infrastructure opportunities, representing seven types of sites.  Figure 3-1 (in a map pocket) is a 
map showing the locations of these example green infrastructure conceptual designs, color coded 
by type of site, with the same colors used on the opportunity maps in Section 2 (Figures 2-2 
through 2-11):   

 Housing developments (orange)

 Right-of-way improvements (yellow)

 Public schools (light blue)

 Parks (green)

 Vacant lots (red)

 Municipal buildings (blue)

 Municipal parking lots (blue)

Figures 3-2 through 3-37 are the design summary sheets and green infrastructure conceptual 
design plans for each of the example sites.  The design summaries provide photos of existing site 
conditions and proposed green infrastructure, summary descriptions of existing and proposed 
conditions, estimated June 2022 construction costs and annual maintenance costs.   These 
examples provide the City with guidance for implementing similar green infrastructure 
opportunities at the other recommended green infrastructure sites identified in Section 2.  

3.2.1 Blue Meadows Housing Authority 
The Blue Meadows housing development is a 4.5-acre site with approximately two acres of 
impervious area, most of which are sidewalks and parking lots (Figures 3-2 and 3-3). Roof leaders 
drain from buildings into the streets and combined sewer system.  Recommended green 
infrastructure technologies include replacing 4,400 sf of impervious surface with rain 
gardens/vegetated bioretention areas, installing 8,200 sf of precast pervious concrete in parking 
spaces, and diverting roof runoff from buildings to the rain gardens and pervious concrete 
pavement, .  The estimated June 2022 construction cost is $826,200, with an estimated annual 
maintenance cost of $18,900. 

3.2.2 Boa Vista Housing Authority 
The Boa Vista housing development is a high-rise development sitting on a 2.3-acre site (Figures 
3-4 and 3-5).  The large parking lot occupies most of the 1.4 acres of impervious surface on the
site. Mature trees are scattered throughout the site.  Approximately  3,300 sf of rain
gardens/vegetated bioretention areas can manage runoff from roof leaders and paved parking
areas  surrounding the buildings.  There is a parcel with large, open space adjacent to the housing
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Site Location

Site Boundary

City Outline

Figure 3 - 2

Green Infrastructure in CSO Group 1

June 2022

Proposed Conditions
There are opportunities to replace impervious surfaces with 4,400 square feet of rain gardens/vegetated 
bioretention areas, install 8,200 square feet of precast pervious concrete to improve all paved areas and 
divert roof leader runoff to rain gardens and pervious concrete pavement. 

Proposed Green Infrastructure: 
Rain Gardens/Vegetated Bioretention Areas / Precast 
Pervious Concrete

Address: 473 Dartmouth Street

Tributary Impervious Area Managed: Two acres

Existing Conditions
Blue Meadows Housing is a 4.5-acre site. It consists of two acres of impervious area, which is mainly paved 
central corridors and paved parking lots. External roof leaders drain into streets and combined sewer system.

Housing Development Conceptual Design Summary Blue Meadows Housing Authority Site 
Location Plan

Existing Conditions Proposed Green Infrastructure 

Enlarged Site Location Plan

N

Estimated June 2022 Construction Cost: $826,200
ENR Index: 13,110

Estimated 2022 Maintenance Cost:  $18,900

Blue Meadow Housing Authority Green Infrastructure
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Blue Meadows Housing Authority

N

RAIN GARDEN/VEGETATED
 BIORETENTION AREA - 1,625 SF

PRECAST PERVIOUS
PAVERS - 2,600 SF

PRECAST PERVIOUS PAVERS - 3,150 SF
PRECAST PERVIOUS

PAVERS - 2,400 SF

RAIN GARDEN/VEGETATED
 BIORETENTION AREA - 1,100 SF

RAIN GARDEN/VEGETATED
 BIORETENTION AREA - 1,700 SF

LEGEND

EXISTING CATCH BASIN

FLOW  ARROW

RAIN GARDEN/VEGETATED
BIORETENTION AREA

PRECAST PERVIOUS CONCRETE

NEW STORMWATER DRAIN

EXISTING STORMWATER DRAIN

EXISTING COMBINED SEWER

SITE LIMITS

CONCEPTUAL DESIGN PLAN
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Conceptual Design PlanBlue Meadows Housing AuthorityFigure 3 - 3



Green Infrastructure in CSO Group 4

Proposed Green Infrastructure: 
Rain Gardens/Vegetated Bioretention Areas

Address: 134 South Second Street

Tributary Impervious Area Managed: 1.4 acres

Boa Vista Housing Authority Green Infrastructure
Boa Vista Housing Authority Site 
Location Plan

Proposed Conditions
Incorporate 3,300 square feet of rain gardens/vegetated bioretention areas around the building. At south end, 
could redirect runoff to adjacent parcel with large, open space.

Existing Conditions
A 2.3-acre site with a large parking lot that is the main contributor to 1.4 acres of impervious surface. Lawn 
space surrounding buildings adds to the 0.9 acres of pervious surface. Mature trees are scattered throughout 
the area.

Housing Development Conceptual Design Summary

Existing Conditions Proposed Green Infrastructure

Enlarged Site Location Plan

N

Site Location

Site Boundary

City Outline

Estimated June 2022 Construction Cost: $211,500 
$211,ENR Index: 13,110

Estimated 2022 Maintenance Cost:  $11,100 June 2022Figure 3 - 4



Boa Vista Housing Authority

RAIN GARDEN/VEGETATED
 BIORETENTION AREA - 1,000 SF

RAIN GARDEN/VEGETATED
 BIORETENTION AREA - 500 SF

RAIN GARDEN/VEGETATED
 BIORETENTION AREA - 400 SF

RAIN GARDEN/VEGETATED
 BIORETENTION AREA - 600 SF

RAIN GARDEN/VEGETATED
 BIORETENTION AREA - 800 SF
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BIORETENTION AREA

N

CONCEPTUAL DESIGN PLAN
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Conceptual Design PlanBoa Vista Housing AuthorityFigure 3 - 5



Proposed Conditions
Convert sections of wide lawn areas into 2,300 square feet of linear rain gardens alongside roadway. 

Proposed Green Infrastructure:
Linear Rain Gardens  

         
Address: Bolton Street

Tributary Impervious Area Managed: 1.6 acres

Existing Conditions
The Bolton Street area includes 1.6 acres of extra-wide streets with plenty of area for green infrastructure. 
There are wide lawn areas alongside the roadway that do not collect runoff.

Bolton Street Area Green Infrastructure
Bolton Street Area Site Location PlanRight-of-Way Conceptual Design Summary

Site Location

Site Boundary

City Outline

Existing Conditions Proposed Green Infrastructure 

Enlarged Site Location Plan

N

Estimated June 2022 Construction Cost: $181,700
ENR Index: 13,110

Estimated 2022 Maintenance Cost:  $8,900

Green Infrastructure in CSO Group 1

June 2022Figure 3 - 6
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Bolton Street

LINEAR RAIN
GARDEN - 450 SF

LINEAR RAIN
GARDEN - 400 SF

LINEAR RAIN
GARDEN - 400 SF

LINEAR RAIN
GARDEN - 650 SF

LINEAR RAIN
GARDEN - 350 SF

LEGEND

EXISTING CATCH BASIN

FLOW  ARROW

NEW STORMWATER DRAIN

EXISTING STORMWATER DRAIN

EXISTING COMBINED SEWER

SITE LIMITS

LINEAR RAIN GARDEN

N

CONCEPTUAL DESIGN PLAN
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Conceptual Design PlanBolton Street AreaFigure 3 - 7



Green Infrastructure in CSO Group 2 and 3

Proposed Conditions
There are opportunities to add twelve right-of-way bioswale bumpouts and 800 square feet of linear rain 
gardens along the road. The bumpouts will also serve as traffic calming devices. 

Proposed Green Infrastructure: 
Right-of-Way Bioswales / Linear Rain Gardens

Address: Brock Avenue 

Tributary Impervious Area Managed: 1.7 acres

Existing Conditions
Project area includes 1.7 acres of wide streets with parking on both sides of the road. 

Brock Avenue Green Infrastructure from Butler Street to Emma Street 
Brock Avenue Site Location PlanRight-of-Way Conceptual Design Summary

Existing Conditions Proposed Green Infrastructure

Enlarged Site Location Plan

N

Site Location

Site Boundary

City Outline

Estimated June 2022 Construction Cost: $836,800
ENR Index: 13,110

Estimated 2022 Maintenance Cost:  $13,300 June 2022Figure 3 - 8



Brock Avenue

12 RIGHT-OF-WAY BIOSWALE
BUMPOUTS - 275 SF  EACH

LINEAR RAIN GARDEN - 750 SF

12 RIGHT-OF-WAY BIOSWALE
BUMPOUTS - 275 SF EACH

LEGEND

EXISTING CATCH BASIN

FLOW  ARROW

NEW STORMWATER DRAIN

EXISTING STORMWATER DRAIN

EXISTING COMBINED SEWER

SITE LIMITS

RIGHT-OF-WAY BIOSWALE

LINEAR RAIN GARDEN

N

CONCEPTUAL DESIGN PLAN
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Conceptual Design PlanBrock AvenueFigure 3 - 9



Site Location

Site Boundary

City Outline

Proposed Green Infrastructure: 
Precast Pervious Concrete
      

Address: Brooklawn Street

Tributary Impervious Area Managed: 2.3 acres

Brooklawn Street Green Infrastructure
Brooklawn Street Site Location Plan

Proposed Conditions
24,000 square feet of precast pervious concrete can be installed within parking lot to manage stormwater 
runoff. 

Existing Conditions
Site is a 2.3-acre parking lot with angled spots adjacent to Brooklawn Park. Current paving inadequately 
manages stormwater runoff.
 

Right-of-Way Conceptual Design Summary

Existing Conditions

Enlarged Site Location Plan

Proposed Green Infrastructure

N

Estimated June 2022 Construction Cost: $1,622,100
ENR Index: 13,110

Estimated 2022 Maintenance Cost:  $12,200

Green Infrastructure in CSO Group 8

June 2022Figure 3 - 10
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Brooklawn Street

PRECAST PERVIOUS CONCRETE - 24,000 SF

LEGEND

EXISTING CATCH BASIN

FLOW  ARROW

NEW STORMWATER DRAIN

EXISTING STORMWATER DRAIN

EXISTING COMBINED SEWER

SITE LIMITS

PRECAST PERVIOUS CONCRETE

BROOKLAWN PARK

N

CONCEPTUAL DESIGN PLAN

BROOKLAWN ST

Conceptual Design PlanBrooklawn StreetFigure 3 - 11



Proposed Conditions
Planned project to add a 1,600-square-foot rain garden/vegetated bioretention area and 600-square-foot 
vegetated swale along the ponds northern edge to reduce nutrient, metal, bacteria, sediment and trash 
loads.*

Proposed Green Infrastructure: 
Rain Gardens/Vegetated Bioretention Areas / Vegetated 
Swale

Address: Sassaquin Pond

Tributary Impervious Area Managed: 0.6 acres

Existing Conditions
Sassaquin Pond is an open pond with a road and residences around its perimeter. The project location 
consists of 7.8 acres of impervious area.*

Sassaquin Pond Green Infrastructure
Sassaquin Pond Site Location PlanRight-of-Way Conceptual Design Summary

Site Location

Site Boundary

City Outline

Existing Conditions Proposed Green Infrastructure 

Enlarged Site Location Plan

N

*City of New Bedford Sassaquin Pond Watershed Management Plan Draft April 2021
**City of New Bedford Sassaquin Pond Watershed Management Plan Costs escalated to June 2022 

Estimated June 2022 Construction Cost: $294,000**
ENR Index: 13,110

Estimated 2022 Maintenance Cost:  $5,300

Green Infrastructure in CSO Group 9

June 2022Figure 3 - 12
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Sassaquin Park

RAIN GARDEN/VEGETATED
 BIORETENTION AREA - 1,600 SF

VEGETATED SWALE - 600 SF
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Conceptual Design PlanSassaquin PondFigure 3 - 13



Proposed Conditions
There is an opportunity for a 600-square-foot sediment forebay on the north side of Victoria Street and 
300-square-foot right-of-way bioswale on the south side. In addition, 1,000-square-foot rain gardens/
vegetated bioretenion areas are proposed at the ends of all streets. 

Proposed Green Infrastructure: 
Sediment Forebay / Right-of-Way Bioswale / Rain 
Gardens/Vegetated Bioretention Areas
         
Address: Victoria Street/Glen Street/Abrams Street

Tributary Impervious Area Managed: One-acre

Existing Conditions
These three streets include one acre of impervious area. Runoff flows down to end of streets into wetlands 
and pond. 

Victoria Street/Glen Street/Abrams Street Green Infrastructure
Victoria Street/ Glen Street/ Abrams Street 
Site Location Plan

Right-of-Way Conceptual Design Summary

Site Location

Site Boundary

City Outline

Existing Conditions Proposed Green Infrastructure 

Enlarged Site Location Plan

N

Estimated June 2022 Construction Cost: $284,800
ENR Index: 13,110

Estimated 2022 Maintenance Cost:  $12,400

Green Infrastructure in CSO Group 8

June 2022Figure 3 - 14
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Victoria St. - Glen St. - Abrams St.

SEDIMENT FOREBAY - 550 SF

RAIN GARDEN/VEGETATED BIORETENTION AREA - 1000 SF

RAIN GARDEN/VEGETATED BIORETENTION AREA - 1000 SF

LEGEND

EXISTING CATCH BASIN

FLOW  ARROW

NEW STORMWATER DRAIN

EXISTING STORMWATER DRAIN

EXISTING COMBINED SEWER

SITE LIMITS

RAIN GARDEN/VEGETATED
BIORETENTION AREA

SEDIMENT FOREBAY

RIGHT-OF-WAY BIOSWALE

RIGHT-OF-WAY BIOSWALE - 250 SF

N

RAIN GARDEN/VEGETATED BIORETENTION AREA - 1000 SF

CONCEPTUAL DESIGN PLAN
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Conceptual Design PlanVictoria Street/Glen Street/Abrams StreetFigure 3 - 15



Site Location

Site Boundary

City Outline

Proposed Green Infrastructure: 
Linear Rain Gardens

Address: Kempton Street

Tributary Impervious Area Managed: 3.4 acres

Kempton Street Area Green Infrastructure 
Kempton Street Area Site Location Plan

Proposed Conditions
Replace 7,100 square feet of paved median with linear rain gardens. 

Existing Conditions
Wide and busy street with 3.4 acres of impervious surface. Half of roadway is graded toward median. 

Right-of-Way Conceptual Design Summary

Existing Conditions

Enlarged Site Location Plan

Proposed Green Infrastructure

N

Estimated June 2022 Construction Cost: $564,400
ENR Index: 13,110

Estimated 2022 Maintenance Cost:  $27,600

Green Infrastructure in CSO Group 1

June 2022Figure 3 - 16
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Kempton Street

N

LINEAR RAIN GARDEN -  1,650 SF LINEAR RAIN GARDEN -  3,450 SF LINEAR RAIN GARDEN -  1,400 SF

LINEAR RAIN GARDEN -  550 SF

LEGEND

EXISTING CATCH BASIN

FLOW  ARROW

NEW STORMWATER DRAIN

EXISTING STORMWATER DRAIN

EXISTING COMBINED SEWER

SITE LIMITS

LINEAR RAIN GARDEN

CONCEPTUAL DESIGN PLAN
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Conceptual Design PlanKempton StreetFigure 3 - 17



Proposed Conditions
There are opportunities to add 3,200 square feet of rain gardens/vegetated bioretention areas. Increase depth 
of stone reservoir course to improve storage capacity with future 42,000 square foot turf installation. There is 
also potential for rain gardens in the open lawn space at the south side of the main entrance.

Proposed Green Infrastructure: 
Rain Gardens/Vegetated Bioretention Areas / Synthetic 
Turf Field

Address: 119 Frederick Street

Tributary Impervious Area Managed: 4.1 acres

Existing Conditions
The Roosevelt School is a 5.5-acre site. Approximately 4.1 acres of the site is impervious, including the large 
school building and large open parking lot. External roof leaders send stormwater directly into catch basins. 
The athletic field has retaining walls on two sides and the synthetic turf is nearing the end of its useful life 
cycle. 

Roosevelt School Green Infrastructure
Roosevelt School Site Location PlanPublic School Conceptual Design Summary

Existing Conditions Proposed Green Infrastructure

Enlarged Site Location Plan

N

Site Location

Site Boundary

City Outline

Estimated June 2022 Construction Cost: $872,900
ENR Index: 13,110

Estimated 2022 Maintenance Cost:  $22,700

Green Infrastructure in CSO Group 3

June 2022Figure 3 - 18
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Proposed Conditions
Add 4,000 square feet of rain gardens/vegetated bioretention areas in corners and along east side of play 
area to capture surface runoff and rooftop runoff. 

Proposed Green Infrastructure: 
Rain Gardens/Vegetated Bioretention Areas

Address: 160 Thompson Street

Tributary Impervious Area Managed: One-acre

Existing Conditions
This 1.3-acre site consists of one-acre of impervious area. The entire back lot and play surface is paved. 
External roof leaders drain onto the paved playground. 

James B. Congdon School Green Infrastructure
James B. Congdon School Site Location 
Plan

Public School Conceptual Design Summary

Site Location

Site Boundary

City Outline

Existing Conditions Proposed Green Infrastructure

Enlarged Site Location Plan

N

Estimated June 2022 Construction Cost: $255,500
ENR Index: 13,110

Estimated 2022 Maintenance Cost:  $13,300

Green Infrastructure in CSO Group 1

June 2022Figure 3 - 20
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Proposed Conditions
Install 4,300 square feet of rain gardens/vegetated bioretention areas to manage runoff from parking lot and 
other paved areas. 

Proposed Green Infrastructure: 
Rain Gardens/Vegetated Bioretention Areas / General 
Park Improvements

Address: Riverside Park

Tributary Impervious Area Managed: 1.1 acres

Existing Conditions
Riverside Park is a 14.5-acre site directly along the Acushnet River. The 13.4 acres of pervious surface area 
is mostly Athletic fields and a small bioretention basin. A parking lot and skate park account for most of the 1.1 
acres of impervious area. The skate park could use updating and there are large amounts of water ponding in 
the playground mulch.

Riverside Park Green Infrastructure
Riverside Park Site Location Plan

Site Location

Site Boundary

City Outline

Park Conceptual Design Summary

Existing Conditions Proposed Green Infrastructure 

Enlarged Site Location Plan

N

Estimated June 2022 Construction Cost: $273,200
ENR Index: 13,110

Estimated 2022 Maintenance Cost:  $14,300

Green Infrastructure in CSO Group 7

June 2022Figure 3 - 22
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Site Location

Site Boundary

City Outline

Proposed Green Infrastructure: 
Synthetic Turf Field / Precast Concrete Subsurface 
Storage / Rain Gardens/Vegetated Bioretention Areas
                   
Address: 543 Maxfield Street

Tributary Impervious Area Managed: 37 acres

Dr. Paul F. Walsh and New Bedford High School Athletic Fields Green Infrastructure
Dr. Paul F. Walsh and New Bedford High 
School Athletic Fields Site Location Plan

Proposed Conditions
Convert natural turf soccer fields to 100,000 square feet of synthetic turf. Relatively clean runoff from the 
School Public Facilities Building at 256 Parker Street can be directed to the stone reservoir under the field. 
Divert off-site stormwater runoff from New Bedford High School to 20,000 square feet of precast concrete 
subsurface storage to reduce flooding. Add 17,000 square feet of rain gardens/vegetated bioretention areas 
to collect runoff from existing on-site drainage system draining paved areas on west side of site. 

Existing Conditions
This 35-acre athletic field site is mostly lawn. The high school is located north of the park and has 
experienced flooding problems.

Park Conceptual Design Summary

Existing Conditions

Enlarged Site Location Plan

Proposed Green Infrastructure

N

Estimated June 2022 Construction Cost: $5,551,800
ENR Index: 13,110

Estimated 2022 Maintenance Cost:  $166,700

Green Infrastructure in CSO Group 1

June 2022Figure 3 - 24
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Site Location

Site Boundary

City Outline

Proposed Green Infrastructure: 
Porous Asphalt / Precast Concrete Subsurface 
Storage

Address: 1554 East Rodney French Boulevard

Tributary Impervious Area Managed: 18 acres

Cisco Overflow Parking Lot Green Infrastructure
Cisco Overflow Parking Lot Site Location 
Plan

Proposed Conditions
Install 15,000 square feet of porous asphalt for overflow parking and 4,000 square feet of precast concrete 
subsurface storage. Location could also be developed into a multi-use park facility with green infrastructure. 
Green infrastructure practices are designed to manage off-site runoff coming from adjacent streets and 
Roosevelt School.

Existing Conditions
Large open lot that is 3.8 acres and mostly lawn. There are no trees except for the periphery of the site, 
roughly the size of a football field. The pervious area is lacking in biodiversity and water retention. 

Vacant Lot Conceptual Design Summary

Existing Conditions Proposed Green Infrastructure

Enlarged Site Location Plan

N

Estimated June 2022 Construction Cost: $3,288,900
ENR Index: 13,110

Estimated 2022 Maintenance Cost:  $78,900

Green Infrastructure in CSO Group 3

June 2022Figure 3 - 26
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Proposed Green Infrastructure: 
Precast Concrete Subsurface Storage

Address: 40 Church Street

Tributary Impervious Area Managed: 15.8 acres

Payne/Elco Vacant Lot Green Infrastructure
Payne Cutlery Vacant Lot Site Location 
Plan

Proposed Conditions
Install 20,000 square feet of precast concrete subsurface storage designed to store and treat first flush of 
runoff from 30-inch pipe crossing the site and reduce flow to downstream system. 

Existing Conditions
3.2-acre brownfield site including a large vacant City-owned lot. An existing 30-inch drain runs north-
south through the vacant lot and discharges to a combined sewer on Deane Street. A Deane Street sewer 
separation project is planned in the City’s integrated plan. The drain has a large 210-acre tributary drainage 
area, but most of the drainage area is already diverted east to the Acushnet River outfall (OUT-041) by a 
bending weir at Earle Street and Brooke Street, two blocks north of the vacant lot.

Vacant Lot Conceptual Design Summary

Existing Conditions Proposed Green Infrastructure

Enlarged Site Location Plan

N

Site Location

Site Boundary

City Outline

Estimated June 2022 Construction Cost: $2,264,400
ENR Index: 13,110

Estimated 2022 Maintenance Cost:  $65,200

Green Infrastructure in CSO Group 7

June 2022Figure 3 - 28
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Proposed Green Infrastructure: 
Precast Pervious Concrete / Rain Gardens/Vegetated 
Bioretention Areas 

Address: 871 Rockdale Avenue

Tributary Impervious Area Managed: 2.4 acres

New Bedford Police Headquarters Green Infrastructure
New Bedford Police Headquarters Site 
Location Plan

Proposed Conditions
There are opportunities to install 2,450 square feet of rain gardens/vegetated bioretention areas at low points 
adjacent to parking lot entrance. Also install 12,800 square feet of precast pervious concrete in parking area 
to further reduce runoff to combined sewers. Parking can be reconfigured if needed.

Existing Conditions
New Bedford Police Headquarters is a 2.7-acre site with 2.4 acres of impervious surface area that is a 
parking lot and the Police Headquarters building. Large amount of open space allows for green infrastructure 
improvements.

Municipal Building Conceptual Design Summary

Site Location

Site Boundary

City Outline

Existing Conditions Proposed Green Infrastructure

Enlarged Site Location Plan

N

Estimated June 2022 Construction Cost: $1,012,000
ENR Index: 13,110

Estimated 2022 Maintenance Cost:  $14,700

Green Infrastructure in CSO Group 1

June 2022Figure 3 - 30



© 2022 Microsoft Corporation © 2022 Maxar ©CNES (2022) Distribution Airbus DS 

Police Headquarters

PRECAST PERVIOUS CONCRETE - 6,400 SF

RAIN GARDEN/VEGETATED
 BIORETENTION AREA - 350 SF

RAIN GARDEN/VEGETATED
 BIORETENTION AREA - 1,750 SF

PRECAST PERVIOUS CONCRETE - 6,400 SF

LEGEND

EXISTING CATCH BASIN

FLOW  ARROW

NEW STORMWATER DRAIN

EXISTING STORMWATER DRAIN

EXISTING COMBINED SEWER

SITE LIMITS

RAIN GARDEN/VEGETATED
BIORETENTION AREA

PRECAST PERVIOUS CONCRETE

N

CONCEPTUAL DESIGN PLAN

RAIN GARDEN/VEGETATED
 BIORETENTION AREA - 350 SF

R
O

C
K

D
A

LE AVE

Conceptual Design PlanNew Bedford Police HeadquartersFigure 3 - 31



Proposed Green Infrastructure:  
Permeable Pavers / Precast Pervious Concrete / 
Porous Asphalt / Rain Gardens/Vegetated Bioretention 
Areas
Address: 1105 Shawmut Avenue

Tributary Impervious Area Managed: 3.3 acres

New Bedford Department of Public Infrastructure Green Infrastructure
New Bedford Department of Public 
Infrastructure Site Location Plan

Proposed Conditions
Can be a green infrastructure demonstration site for the public. Use different types of paving, such as 800 
square feet of permeable pavers, 5,000 square feet of precast pervious concrete and 2,400 square feet of 
porous asphalt. Add 5,000 square feet of rain gardens/vegetated bioretention areas along the roadway.

Existing Conditions
New Bedford DPI is a 4-acre site that consists of 3.3 acres of impervious area. There are a few grassy areas 
in the front of the site along the road.

Municipal Building Conceptual Design Summary

Existing Conditions Proposed Green Infrastructure

Enlarged Site Location Plan

N

Site Location

Site Boundary

City Outline

Estimated June 2022 Construction Cost: $810,100
ENR Index: 13,110

Estimated 2022 Maintenance Cost:  $21,100

Green Infrastructure in CSO Group 7

June 2022Figure 3 - 32
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Proposed Green Infrastructure: 
Rain Gardens/Vegetated Bioretention Areas
                            

Address: 240 Sawyer Street

Tributary Impervious Area Managed: 0.3 acres

Sawyer Street Parking Lot Green Infrastructure
Sawyer Street Parking Lot Site Location 
Plan

Proposed Conditions
Collect stormwater runoff before it discharges to combined sewer by adding 660 square feet of rain gardens/
vegetated bioretention areas.

Existing Conditions
This small, 0.3-acre, site is a parking lot in a dense urban area. No catch basins are nearby and stormwater 
runoff currently flows to a combined sewer catch basin on the street.

Municipal Parking Lot Conceptual Design Summary

Site Location

Site Boundary

City Outline

Existing Conditions Proposed Green Infrastructure

Enlarged Site Location Plan

N

Estimated June 2022 Construction Cost: $42,500
ENR Index: 13,110

Estimated 2022 Maintenance Cost:  $2,300

Green Infrastructure in CSO Group 7

June 2022Figure 3 - 34
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Site Location

Site Boundary

Proposed Green Infrastructure:  
Porous Asphalt / Precast Pervious Concrete / 
Permeable Pavers / Rain Gardens/Vegetated 
Bioretention Areas
Address: 425 Hawthorn Street

Tributary Impervious Area Managed: 1.85 acres

Buttonwood Park Zoo Parking Lot Green Infrastructure
Buttonwood Park Zoo Parking Lot Site 
Location Plan

Proposed Conditions
Can be another public demonstration site for green infrastructure. Could use different types of paving such as 
6,300 square feet of precast pervious concrete, 6,300 square feet of porous asphalt, and 2,100 square feet 
of permeable pavers at entrance to building. Install 500 square feet of rain gardens/vegetated bioretention 
areas.

Existing Conditions
1.85-acre paved parking lot for Buttonwood Park Zoo with wetland/swale running east of the parking lot, 
between the parking lot and tennis courts.

Municipal Parking Lot Conceptual Design Summary

City Outline

Existing Conditions Proposed Green Infrastructure

Enlarged Site Location Plan

N

Estimated June 2022 Construction Cost: $755,700
ENR Index: 13,110

Estimated 2022 Maintenance Cost:  $9,600

Green Infrastructure in CSO Group 1

June 2022Figure 3 - 36
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development that could be used for storing runoff as an alternative.  The estimated construction 
cost for the rain gardens/vegetated bioretention areas is $211,500, with an estimated annual 
maintenance cost of $11,100. 

3.2.3 Bolton Street Area 
The Bolton Street area is comprised of several extra-wide streets, totaling 1.6 acres (Figures 3-6 
and 3-7). Wide lawn areas alongside the roadway that do not currently collect runoff can be 
converted into 2,300 sf of linear rain gardens.  The estimated construction cost is $181,700, with 
an estimated annual maintenance cost of $8,900. 

3.2.4 Brock Avenue  
Brock Avenue from Butler to Emma Street consists of 1.7 acres of wide streets with on-street 
parking on both sides of the road (Figures 3-8 and 3-9). Green infrastructure opportunities 
include adding twelve right-of-way bioswale bumpouts, that also serve as traffic calming devices, 
and 750 sf of linear rain gardens alongside the road at a parking lot (where basement flooding is 
not a concern). The estimated construction cost is $836,800, with an estimated annual 
maintenance cost of $13,300. 

3.2.5 Brooklawn Street 
Along Brooklawn Street there is a 2.3-acre parking area with angled parking spaces adjacent to 
Brooklawn Park (Figures 3-10 and 3-11).  The parking spaces do not drain well, with ponding in 
some spaces.  Drainage can be improved by installing  24,000 sf of precast pervious concrete 
panels to better manage the stormwater runoff. The estimated construction cost is $1,622,100, 
with an estimated annual maintenance cost of $12,200. 

3.2.6 Sassaquin Pond 
The April 2021 CDM Smith Draft Sassaquin Pond Watershed Management Plan recommended 
adding 1,600 sf of rain gardens/vegetated bioretention areas and a 600-sf vegetated swale along 
the pond’s northern edge to reduce nutrient, metal, bacteria, sediment and trash loads to the 
pond (Figures 3-12 and 3-13).  Sassaquin Pond is surrounded by roads and residences and the 
project tributary area includes 7.8 acres of impervious area.  The report recommended diverting 
some of this tributary area away from the proposed green infrastructure practices to better 
match the capacity of the practices.  The estimated June 2022 construction cost for the green 
infrastructure improvements is $294,000, with an estimated annual maintenance cost of $5,300. 

3.2.7 Victoria Street/Glen Street/Abrams Street 
Victoria, Glen and Abrams Streets comprise one acre of impervious area (Figures 3-14 and 3-15). 
At the eastern ends of the streets runs a south-flowing stream that has been unofficially named 
the “White’s Pond Stream Corridor” by the Conservation Commission.  Within this corridor are 
two farm ponds with old dams and spillways, historically used for watering livestock and crops.  
Stormwater runoff flows down to the ends of the three streets and discharges into wetlands and 
the stream corridor/ponds.  On Victoria Street there is an opportunity for a 600-sf sediment 
forebay on the north side and a 300-sf right-of-way bioswale on the south side of the street to 
reduce sediment and pollutant loads to the wetlands and stream corridor. In addition, 1,000 sf of 
rain gardens/bioretention areas can be added to the ends of the three roadways for further 
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treatment.  Historical soil borings indicate these streets have a mixture of fine and coarse sands, 
and in some locations bedrock was found at about 12 feet below ground surface.  Further 
geotechnical investigations are needed to determine whether the fine sands are permeable 
enough for infiltration.  The estimated construction cost for the proposed green infrastructure 
improvements is $284,800, with an estimated annual maintenance cost of $12,400. 

3.2.8 Kempton Street 
Kempton Street includes 3.4 acres of impervious area, and half of the wide and busy roadway is 
graded toward the paved median (Figures 3-16 and 3-17).  This provides the opportunity to 
transform the paved median into 11,800 linear feet of linear rain gardens.  The estimated 
construction cost is $564,400, with an estimated annual maintenance cost of $27,600. 

3.2.9 Roosevelt School 
The Roosevelt School is a 5.5-acre site, with 4.1 acres of impervious area, including the school 
building and large parking lot (Figures 3-18 and 3-19). External roof leaders from the school 
discharge stormwater to existing catch basins.  An athletic field on the site has retaining walls on 
two sides and the synthetic turf is nearing the end of its useful life.  Green infrastructure 
opportunities include adding 3,200 square feet of rain gardens/vegetated bioretention areas, and 
installing a 42,000-square foot synthetic turf field with increased depth of the stone reservoir 
course under the field to increase storage capacity. Stormwater runoff from the parking lot 
adjacent to the field can be pre-treated and stored under the field to attenuate peak rates of 
runoff.  The estimated construction cost is $872,900, with an estimated annual maintenance cost 
of $22,700. 

3.2.10 James B. Congdon School 
The James B. Congdon School is a 1.3-acre site with one acre of impervious area (Figures 3-20 and 
3-21). External roof leaders from the building drain onto the entirely paved play area. 
Opportunities include adding 4,000 sf of rain gardens/vegetated bioretention areas in corners 
and east of the play area to capture surface runoff and rooftop runoff. The estimated construction 
cost is $255,500, with an estimated annual maintenance cost of $13,300. 

3.2.11 Riverside Park 
Riverside Park is a 14.5-acre park that is located along the Acushnet River (Figures 3-22 and 3-
23).  A future Riverwalk is proposed to connect to existing pathways at the Park, as shown on 
Figure 3-23.  The site is comprised mostly of athletic fields and a small bioretention basin.  The 
on-site parking lot and skate park make up the majority of the 1.1 acres of impervious area on the 
site. Green infrastructure opportunities include adding 4,300 sf of rain gardens/vegetated 
bioretention areas to manage runoff from the parking lot and other impervious areas. The 
estimated construction cost is $273,200, with an estimated annual maintenance cost of $14,300. 

3.2.12 Dr. Paul F. Walsh and New Bedford High School Athletic Fields 
The 35-acre park is primarily athletic fields (Figures 3-24 and 3-25).  The Natural Resources 
Conservation Service (NRCS) soil survey indicates the soils on the site are Group A permeable 
soils, which may favor infiltration of runoff in areas where there are no contaminated soil issues.  
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The Park is located immediately south of New Bedford High School, which historically has 
experienced flooding problems. The tributary drainage area to the High School is approximately 
44 acres, including approximately 33 acres of impervious area assuming 75 percent of the area is 
impervious.  A 20,000-square-foot subsurface storage system is proposed in the Park to store  off-
site runoff from the New Bedford High School drainage system to reduce peak rates of runoff to 
the Smith Street combined sewer system.  Green infrastructure practices are also recommended 
on the High School site to relieve isolated flooding on the school property (refer to Section 2 
drainage analyses and green infrastructure facilities sizing).   

Proposed green infrastructure practices in the Park also include 100,000 square feet of synthetic 
turf to replace a natural turf soccer field on the northeast corner of the site, and  17,000 square 
feet of rain gardens/vegetated bioretention areas to collect runoff from paved surfaces and an on-
site drainage system on the western side of the site.   The estimated construction cost is 
$5,551,800, with an estimated annual maintenance cost of $166,700. 

3.2.13 Cisco Overflow Parking Lot 
This 3.8-acre vacant lot is comprised mostly of lawn (Figures 3-26 and 3-27).  There are no trees 
except for the heavily vegetated periphery of the site.  Green infrastructure opportunities include 
installing 4,000 sf of subsurface storage, and 15,000 sf of porous asphalt for Cisco Brewers 
overflow parking.  The site has the potential to be redeveloped into a neighborhood park facility 
with green infrastructure. The area above the proposed subsurface storage can include 
permeable pavers and rain gardens that can infiltrate into the storage chambers to enhance the 
aesthetics of the site.  Green infrastructure practices are designed to manage off-site runoff 
coming from adjacent streets and the Roosevelt Middle School (38.8-acre tributary area).  The 
estimated construction cost for the subsurface storage and porous asphalt parking lot is 
$3,288,900, with an estimated annual maintenance cost of $78,900. 

3.2.14 Payne/Elco Vacant Lot 
This City-owned Payne/Elco vacant lot is a 3.2-acre brownfield site (Figures 3-28 and 3-29).  
Working with the Environmental Protection Agency and the Massachusetts Brownfields Task 
Force, the City conducted a brownfields site assessment and cleanup activities, ranging from 
underground storage tank removal to the reduction of chlorinated volatile organic compounds 
(VOCs) at the Payne Cutlery site.  

An existing 30-inch drain runs north-south through the vacant lot and discharges to a combined 
sewer in Deane Street. A Deane Street sewer separation project is planned in the City’s Integrated 
Plan.  The 30-inch drain has a large 210-acre tributary drainage area, but most of the drainage 
area is already diverted east to the Acushnet River outfall (OUT-041) by a bending weir at Earle 
Street and Brooke Street, two blocks north of the vacant lot. There is an opportunity to install a 
precast concrete subsurface storage system designed to collect runoff from the 30-inch pipe 
crossing the site to treat the first flush and reduce flow to the downstream system.  The estimated 
construction cost is $2,264,400 with an estimated annual maintenance cost of $65,200. 

3.2.15 New Bedford Police Headquarters 
The City’s Police Headquarters are located on a 2.7-acre site, with 2.4-acres of impervious area, 
most of which is the parking lot (Figures 3-30 and 3-31).  Opportunities include adding 2,450 sf of 
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rain gardens/vegetated bioretention areas and 12,800 sf of precast pervious concrete in the 
parking lot, which can be reconfigured if necessary. The estimated construction cost is 
$1,012,000, with an estimated annual maintenance cost of $14,700. 

3.2.16 New Bedford Department of Public Infrastructure 
The City’s Department of Public Infrastructure (DPI) is a 4-acre site comprised of 3.3 acres of 
impervious area (Figures 3-32 and 3-33).  This site can serve as a green infrastructure 
demonstration site for the public, with opportunities to add 800 sf of permeable pavers, 5,000 sf 
of precast pervious concrete, 2,400 sf of porous asphalt and 5,000 sf of rain gardens/vegetated 
bioretention areas at entrances along the roadway. The estimated construction cost is $810,100 
with an estimated annual maintenance cost of $21,100. 

3.2.17 Sawyer Street Parking Lot 
The Sawyer Street Parking Lot is a small, 0.3-acre site that is nearly entirely impervious (Figures 
3-34 and 3-35).  There are no catch basins in the lot and stormwater runoff currently flows to a 
combined sewer catch basin on the roadway.  Opportunities include installing 660 sf of rain 
gardens/vegetated bioretention areas to collect stormwater runoff from the parking lot. The 
estimated construction cost is $42,500, with an estimated annual maintenance cost of $2,300. 

3.2.18 Buttonwood Park Zoo Parking Lot 
The parking lot for the Buttonwood Park Zoo is 1.8 acres with a wetland/swale running east of 
the lot, between the parking lot and existing tennis courts (Figures 3-36 and 3-37).  This site can 
serve as a green infrastructure demonstration site for the public visiting the Zoo. Opportunities 
include installing 6,300 sf of precast pervious concrete, 6,300 sf of porous asphalt, 2,100 sf of 
permeable pavers and 500 sf of rain gardens/vegetated bioretention areas.  The estimated 
construction cost is $755,700 with an estimated annual maintenance cost of $9,600. 

3.3 Cost Analyses 
Green infrastructure practices were evaluated as costs-per-treated-acre of runoff for comparison 
purposes. Table 3-1 lists estimated construction costs for green infrastructure practices from 
lowest to highest costs based on June 2022 dollars (estimated by CDM Smith Constructors Inc. 
[CCI], with the exception of synthetic turf fields which are based on recent bid prices, Engineering 
News Record (ENR) Construction Cost Index 13,110).  The costs are for green infrastructure 
practices sized to manage 100 percent of a one-inch runoff volume from impervious areas. 
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Table 3-1. Estimated Green Infrastructure Construction Costs per Impervious Acre Treated  

Green Infrastructure Practice 
Estimated Construction Cost  

($/impervious acre treated, June 2022 
ENR 13,110) 

Precast Concrete Subsurface Storage Chambers $118,100 

Subsurface Storage Chambers $130,500 

Rain Garden/Vegetated Bioretention Area $153,800 

Linear Rain Garden $163,900 

Synthetic Turf Field  $220,700 

Porous Asphalt  $245,800 

Cast-In-Place Pervious Concrete $309,000 

Permeable Pavers  $481,600 

Right-of-Way Bioswale $600,900 

Precast Pervious Concrete  $616,100 

Tree Infiltration Chamber $1,469,000 

Green Roof $3,348,200 

 

Maintenance costs were estimated using the EPA’s Methodology for Developing Cost Estimates 
for Opti-Tool (Mateleska 2016), as well as CDM Smith project experience. The Opti-Tool 
maintenance costs are based on UNH Stormwater Center costs. These costs were escalated to 
June 2022 costs using ENR Cost Index ratios, and multiplied by three to account for urban costs, 
as recommended by the UNH Stormwater Center. Table 3-2 presents the maintenance costs 
from lowest to highest costs per impervious acre treated.  

Table 3-2. Estimated Maintenance Costs for Green Infrastructure Practices 

Green Infrastructure Practice 
Estimated Yearly Maintenance Cost  

(June 2022 $/acre treated)  
Annual Maintenance Cost per Acre Treated 

(June 2022 ENR 13110) 
Subsurface Storage Chambers $3,400 

Precast Concrete Subsurface Storage Chambers $3,400 

Synthetic Turf Field  $4,400 

Permeable Pavers  $4,600 

Precast Pervious Concrete  $4,600 

Cast-in-Place Pervious Concrete $4,600 

Porous Asphalt  $4,600 

Tree Infiltration Chamber $6,000 

Green Roof $6,000 

Rain Gardens/Vegetated Bioretention Areas $8,000 

Right-of-Way Bioswale $8,000 

Linear Rain Garden $8,000 

 



  Section 3 • Green Infrastructure Master Strategy and Implementation Roadmap  

3-45 

Expected lifespans were taken from the Green Values National Stormwater Management 
Calculator. Lifespans of all green infrastructure features were estimated to be 30 years, except 
rain gardens, which were estimated to have a lifespan of 25 years, and porous pavements, which 
were estimated to have a lifespan of 20 years (CNT 2009).  

Since the different green infrastructure systems have different lifespans, the Annual Cost Method 
was used to analyze costs. The Annual Cost Method converts the cash flow to a uniform payment 
series at regular intervals, regardless of lifespan. It assumes that the system will be replaced by 
an identical twin at the end of its lifespan and that the replacement cost is the same as the initial 
cost. The Annual Cost Method results in the equivalent annual cost (EAC) and is reported below in 
2022 dollars. A 2022 discount rate of five percent was used in the analysis. 

The EAC was then related to the estimated tributary area to each green infrastructure practice, 
allowing green infrastructure solutions for each site to be compared. This annual cost per treated 
acre was calculated for each green infrastructure practice. 

Table 3-3 presents the results of the Annual Cost analysis for the 18 example sites.   
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Table 3-3 Cost Estimate Summary       

Site Green Infrastructure Practice 
Impervious 

Area 
Treated (sf) 

Estimated 
Construction Cost 

(June 2022 $) 

Estimated Annual 
Maintenance Cost 

(June 2022) 

Estimated 
Lifespan 
(Years) 

Equivalent 
Annual Cost 
(June 2022) Equivalent 

Annual Cost 
Per Treated 

Acre             
(June 2022) 

Annual Cost 
Method 

Init. Cost*   
(A/P, i, t) + 

Ann. Maint. 

BLUE MEADOWS HOUSING AUTHORITY SITE 

  RAIN GARDEN/VEGETATED BIORETENTION AREA 80,300 $                 283,600  $              14,800  25  $               34,900   $               19,000  

  PRECAST PERVIOUS CONCRETE 38,400 $                 542,600  $                 4,100  20  $               47,600   $               54,100  

Total     $                 826,200  $              18,900        

BOA VISTA HOUSING AUTHORITY SITE  

  RAIN GARDEN/VEGETATED BIORETENTION AREA 59,900 $                 211,500  $              11,100  25  $               26,100   $               19,000  

Total     $                 211,500  $              11,100        

BOLTON STREET AREA SITE 

  LINEAR RAIN GARDEN 48,300 $                 181,700  $                 8,900  25  $               21,800   $               19,700  

Total     $                 181,700  $                 8,900        

BROCK AVENUE  FROM BUTLER STREET TO EMMA STREET SITE  

  RIGHT-OF-WAY BIOSWALES 56,400 $                 778,100  $              10,400  25  $               65,600   $               50,700  

  LINEAR RAIN GARDEN 15,600 $                   58,700  $                 2,900  25  $                 7,100   $               19,700  

Total     $                 836,800  $              13,300        

BROOKLAWN STREET SITE 

  PRECAST PERVIOUS CONCRETE 114,700 $             1,622,100  $              12,200  20 $             142,300   $               54,100  

Total     $             1,622,100  $              12,200        

SASSAQUIN POND SITE  

  RAIN GARDEN/VEGETATED BIORETENTION AREA 28,800 $                 294,000  $                 5,300  25  $               12,600   $               19,000  

Total     $                 294,000  $                 5,300        
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Table 3-3 Cost Estimate Summary       

Site Green Infrastructure Practice 
Impervious 

Area 
Treated (sf) 

Estimated 
Construction Cost 

(June 2022 $) 

Estimated Annual 
Maintenance Cost 

(June 2022) 

Estimated 
Lifespan 
(Years) 

Equivalent 
Annual Cost 
(June 2022) Equivalent 

Annual Cost 
Per Treated 

Acre             
(June 2022) 

Annual Cost 
Method 

Init. Cost*   
(A/P, i, t) + 

Ann. Maint. 
GLEN STREET SITE  

  RAIN GARDEN/VEGETATED BIORETENTION AREA 18,800 $                   66,300  $                 3,500  25  $                 8,200   $               19,000  

Total     $                   66,300  $                 3,500        

ABRAMS STREET SITE  

  RAIN GARDEN/VEGETATED BIORETENTION AREA 17,300 $                   61,200  $                 3,200  25  $                 7,600   $               19,000  

Total     $                   61,200  $                 3,200        

VICTORIA STREET SITE 

  RIGHT-OF-WAY BIOSWALES 4,900 $                   67,100  $                    900  25  $                 5,700   $               50,700  

  RAIN GARDEN/VEGETATED BIORETENTION AREA 18,200 $                   64,400  $                 3,400  25  $                 8,000   $               19,000  

  SEDIMENT FOREBAY 7,300 $                   25,800  $                 1,400  25  $                 3,200   $               19,000  

Total     $                 157,300  $                 5,700        

KEMPTON STREET AREA SITE 

  LINEAR RAIN GARDEN 150,000 $                 564,400  $              27,600  25  $               67,600   $               19,700  

Total     $                 564,400  $              27,600        

ROOSEVELT SCHOOL SITE  

  RAIN GARDEN/VEGETATED BIORETENTION AREA 45,800 $                 161,800  $                 8,500  25  $               19,900   $               19,000  

  SYNTHETIC TURF FIELD 140,300 $                 711,100  $              14,200  30  $               60,500   $               18,800  

Total     $                 872,900  $              22,700        

JAMES B. CONGDON SCHOOL SITE 

  RAIN GARDEN/VEGETATED BIORETENTION AREA 72,400 $                 255,500  $              13,300  25  $               31,500   $               19,000  

Total     $                 255,500  $              13,300        
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Table 3-3 Cost Estimate Summary       

Site Green Infrastructure Practice 
Impervious 

Area 
Treated (sf) 

Estimated 
Construction Cost 

(June 2022 $) 

Estimated Annual 
Maintenance Cost 

(June 2022) 

Estimated 
Lifespan 
(Years) 

Equivalent 
Annual Cost 
(June 2022) Equivalent 

Annual Cost 
Per Treated 

Acre             
(June 2022) 

Annual Cost 
Method 

Init. Cost*   
(A/P, i, t) + 

Ann. Maint. 
RIVERSIDE PARK SITE 

  RAIN GARDEN/VEGETATED BIORETENTION AREA 77,400 $                 273,200  $              14,300  25 $               33,600   $               19,000  

Total     $                 273,200  $              14,300        

DR. PAUL F. WALSH AND NEW BEDFORD HIGH SCHOOL ATHLETIC FIELDS  SITE 

  RAIN GARDEN/VEGETATED BIORETENTION AREA 312,600 $             1,103,900  $              57,500  25 $             135,800   $               19,000  

  SUBSURFACE STORAGE 851,000 $             2,307,300  $              66,500  30 $             216,600   $               11,100  

  SYNTHETIC TURF FIELD 422,500 $             2,140,600  $              42,700  30 $             182,000   $               18,800  

Total     $             5,551,800  $            166,700        

CISCO OVERFLOW PARKING LOT SITE 

  SUBSURFACE STORAGE 634,000 $             1,718,900  $              49,500  25 $             161,400   $               11,100  

  POROUS ASPHALT 278,200 $             1,570,000  $              29,400  20 $             155,400   $               24,400  

Total     $             3,288,900  $              78,900        

PAYNE/ELCO VACANT LOT SITE 

  SUBSURFACE STORAGE 835,200 $             2,264,400  $              65,200  30 $             212,500   $               11,100  

Total     $             2,264,400  $              65,200       

POLICE HEADQUARTERS SITE 

  RAIN GARDEN/VEGETATED BIORETENTION AREA 44,800 $                 158,200  $                 8,300  25 $               19,500   $               19,000  

  PRECAST PERVIOUS CONCRETE 60,400 $                 853,800  $                 6,400  20 $               74,900   $               54,100  

Total     $             1,012,000  $              14,700        
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Table 3-3 Cost Estimate Summary       

Site Green Infrastructure Practice 
Impervious 

Area 
Treated (sf) 

Estimated 
Construction Cost 

(June 2022 $) 

Estimated Annual 
Maintenance Cost 

(June 2022) 

Estimated 
Lifespan 
(Years) 

Equivalent 
Annual Cost 
(June 2022) Equivalent 

Annual Cost 
Per Treated 

Acre             
(June 2022) 

Annual Cost 
Method 

Init. Cost*   
(A/P, i, t) + 

Ann. Maint. 
NEW BEDFORD DEPARTMENT OF PUBLIC INFRASTRUCTURE SITE 

  RAIN GARDEN/VEGETATED BIORETENTION AREA 91,200 $                 322,100  $              16,800  25 $               39,600   $               19,000  

  PERMEABLE PAVERS 3,600 $                   39,900  $                    400  20 $                 3,600   $               43,300  

  PRECAST PERVIOUS CONCRETE 28,800 $                 407,400  $                 3,100  20 $               35,800   $               54,100  

  POROUS ASPHALT 7,200 $                   40,700  $                    800  20 $                 4,100   $               24,400  

Total     $                 810,100  $              21,100        

SAWYER STREET MUNICIPAL PARKING LOT SITE 

  RAIN GARDEN/VEGETATED BIORETENTION AREA 12,000 $                   42,500  $                 2,300  25 $                 5,300   $               19,000  

Total     $                   42,500  $                 2,300        
BUTTONWOOD PARK ZOO LOT SITE 

  RAIN GARDEN/VEGETATED BIORETENTION AREA 9,600 $                   34,000  $                 1,800  25 $                 4,200   $               19,000  

  PRECAST PERVIOUS CONCRETE 30,100 $                 425,400  $                 3,200  20 $               37,400   $               54,100  

  PERMEABLE PAVERS 10,800 $                 119,800  $                 1,200  20 $               10,800   $               43,300  

  POROUS ASPHALT 31,300 $                 176,500  $                 3,400  20 $               17,500   $               24,400  

Total     $                 755,700  $                 9,600        
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3.4 Operation and Maintenance 
Following are operation and maintenance guidelines for the New Bedford standard green 
infrastructure practices developed in this master plan. 

3.4.1 Porous Asphalt 
The following maintenance activities are recommended for porous asphalt: 

 One to two times per year check for standing water on the surface of the porous asphalt 
within 30 minutes after a precipitation event. If standing water remains, use a power 
washer or compressed air blower at an angle of 30 degrees or less, in combination with a 
vacuum or vacuum sweeper to dislodge the material clogging the porous asphalt. 

  

 

 Use a vacuum sweeper to remove sediment and organic debris on the porous asphalt 
surface two times per year, typically during spring cleanup after the last snow event to 
remove accumulated debris and during fall cleanup to remove dead leaves.  The sweeper 
may be fitted with water jets to dislodge trapped particles. For loose debris, a power/leaf 
blower or gutter broom can be used to remove leaves and trash.   

 Maintain landscaped areas near the porous asphalt to prevent the deposition of soil or 
organic material on the porous asphalt to prevent clogging.   

 Inspect the surface annually for cracking, subsidence, spalling, erosion, deterioration and 
unwanted vegetation.  Take corrective action upon discovery of these conditions.  Do not 
apply herbicides.  

 During the winter months do not stockpile snow that contains sand or salt on the porous 
asphalt.   

Figure 3-38. Porous Asphalt 
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 During the winter months do not use sand on porous asphalt, as it will clog the void space 
in the pavement.  De-icing chemicals may be used sparingly.  Remove snow promptly.  A 
raised steel-bladed plow is allowed; a rubber-bladed plow is preferred.   

 Do not store materials such as sand/salt, mulch, soil, yard waste, and other stockpiles on 
porous asphalt, as it may lead to clogging.  

 Do not apply any sealants or coatings, except for those approved by the manufacturer to 
improve surface course resistance to de-icing chemicals or refresh traffic striping.   

 Periodically, the surface will need to be repaired and need spot replacement of the porous 
asphalt. No more than 10 percent of the surface area may be patched with impervious 
material over the lifetime of the surface course.  

3.4.2 Pervious Concrete (Precast and Cast-in-Place)  
The following maintenance activities are recommended for precast and cast-in-place pervious 
concrete: 

 One to two times per year check for standing water on the surface of the pervious concrete 
within 30 minutes after a precipitation event. If standing water remains, use a power 
washer or compressed air blower at an angle of 30 degrees or less, in combination with a 
vacuum or vacuum sweeper to dislodge the material clogging the pervious concrete.    

 Use a vacuum sweeper to remove sediment and organic debris on the pervious concrete 
surface two times per year, typically during spring cleanup after the last snow event to 
remove accumulated debris and during fall cleanup to remove dead leaves.  The sweeper 
may be fitted with water jets to dislodge trapped particles. For loose debris, a power/leaf 
blower or gutter broom can be used to remove leaves and trash. In the event of widespread 
clogging or damage, precast units can be removed and replaced.    

 Vacuum adjacent non-permeable pavement to minimize debris tracking onto pervious 
concrete.   

 Maintain landscaped areas near the pervious concrete to prevent the deposition of soil or 
organic material on the pervious concrete to prevent clogging.   

 Inspect the surface annually for cracking, subsidence, spalling, erosion, deterioration and 
unwanted vegetation.  Take corrective action upon discovery of these conditions.  Do not 
apply herbicides.   

 During the winter months do not stockpile snow that contains sand or salt on the pervious 
concrete.   

 Do not store materials such as sand/salt, mulch, soil, yard waste, and other stockpiles on 
pervious concrete, as it may lead to clogging.   

 Do not apply any sealants or coatings, except for those approved by the manufacturer to 
improve surface course resistance to de-icing chemicals or refresh traffic striping.   



Section 3 •  Green Infrastructure Master Strategy and Implementation Roadmap  
 

3-52   

 Periodically, the surface will need to be repaired and need spot replacement of the pervious 
concrete. No more than 10 percent of the surface area may be patched with impervious 
material over the lifetime of the surface course.  

 Do not use sand on the pervious concrete during the winter months because it will clog the 
void space in the pavement.  Coarse sand (>#8 sieve) may be used for traction with spring 
surface vacuuming and flushing.   

 De-icing chemicals should not be applied to surfaces less than one year old. De-icers 
containing magnesium chloride, calcium magnesium acetate or potassium acetate should 
never be used on pervious concrete.    

 De-icing agents that contain fertilizer ingredients, such as ammonium sulfate and 
ammonium nitrate, cause chemical deterioration to Portland cement-based concrete 
pavement and should never be used.   

 Remove snow promptly.  Plow edges should be well-maintained and equipped with shoes.  
Plow passes should be made at a 45-degree angle to slab joints. Do not use a steel-bladed 
plow. Use Bob Cat “Tool Cat” utility tractor with angle broom attachment or hand shovel.   

 

 
 

 

 

 

 

 

Figure 3-39. Pervious Concrete 
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3.4.3 Permeable Pavers 
The following maintenance activities are recommended for permeable pavers: 

 One to two times per 
year check for 
standing water on 
the surface of the 
permeable pavers 
within 30 minutes 
after a precipitation 
event. If standing 
water remains, use a 
power washer or 
compressed air 
blower at an angle of 
30 degrees or less, in 
combination with a 
vacuum or vacuum 
sweeper to dislodge 
the material clogging 
the permeable 
pavers.  

 Use a vacuum sweeper to remove sediment and organic debris on the permeable pavers 
surface two times per year, typically during spring cleanup after the last snow event to 
remove accumulated debris and during fall cleanup to remove dead leaves.  The sweeper 
may be fitted with water jets to dislodge trapped particles. For loose debris, a power/leaf 
blower or gutter broom can be used to remove leaves and trash.   

 Replace/replenish the top layer of stone between the joints with new clean stone after 
sweeping, vacuuming or power washing as needed.   

 Maintain landscaped areas near the permeable pavers to prevent the deposition of soil or 
organic material on the permeable pavers to prevent clogging.   

 Inspect the surface annually for cracking, subsidence, spalling, erosion, deterioration and 
unwanted vegetation.  Take corrective action upon discovery of these conditions.  Do not 
apply herbicides.  

 During the winter months do not stockpile snow that contains sand or salt on the 
permeable pavers.  

 Do not store materials such as sand/salt, mulch, soil, yard waste, and other stock piles on 
permeable pavers, as it may lead to clogging.   

 Do not apply any sealants or coatings, except for those approved by the manufacturer to 
improve surface course resistance to de-icing chemicals or refresh traffic striping.  

Figure 3-40. Permeable Pavers 
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 Periodically, the surface will need to be repaired and need spot replacement of the 
permeable pavers.   

 Do not use sand during the winter months, as it will clog void space in the pavers. Use de-
icing chemicals sparingly.  Remove snow promptly.  Steel-bladed plow is allowed.  

3.4.4 Rain Gardens/Vegetated Bioretention Areas 
The following maintenance activities are recommended for rain gardens/vegetated bioretention 
areas, including right-of-way bioswales and linear rain gardens: 

  Annually, check that the filter surface remains well-draining after storm events. If filter bed 
is clogged, is draining poorly, or has standing water that covers more than 50 percent of the 
surface 48 hours after a precipitation event, then remove top few inches of material, and 
till, or rake remaining material as needed. Upon failure, excavate rain garden/ bioretention 
area, scarify bottom and sides, replace filter fabric and soil, replant, and mulch.   

 In vegetated bioretention areas, inspect annually any flared end inlets and weir outlets for 
evidence of deterioration, such as cracking, subsidence, spalling or erosion.  Repair or 
replace any damaged parts.   

 In vegetated bioretention areas, as applicable, check annually the flared end inlets and weir 
outlets for leaves and debris. Rake in and around the system to clear it of debris.   

 

 

 Perform a minimum of one inspection during the growing season to check the health, 
density and diversity of the vegetation.  Vegetation should cover more than 75 percent of 
the system. Remove and replace dead vegetation. In addition, look for erosion, scour and 
unwanted growth; any unwanted growth should be removed with minimum disruption to 
the remaining vegetation.   

 During the fall, prior to the first snowfall, remove all fallen leaves and debris.   

Figure 3-41. Rain Gardens/Vegetated Bioretention Areas 
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 Apply pesticides, fungicides, and fertilizers as required to keep all plants healthy and pest-
free. Apply pre-emergent in the early spring prior to temperature reaching 50 degrees for 
five or more consecutive days.  

 During early spring, add mulch material of uniform color to match existing as required to 
maintain a depth of three inches and re-mulch as needed.   

 During spring, cut back the foliage of ornamental grasses to about four inches from finished 
grade. Remove cut-back foliage.   

 Remove unwanted vegetation monthly.  

 Remove litter and debris monthly.   

 Trim the vegetation in the rain garden/bioretention area on a regular schedule. Dead 
stalks, flowers, and foliage should be cut back from perennials following first frost. Spent 
flower blossoms should be trimmed or dead-headed. To maintain the permeability of the 
system, the vegetation within the rain garden/bioretention area should be maintained with 
lightweight equipment, such as a hand-held line trimmer.   

 Do not use rain garden/vegetated bioretention area for stockpiling of plowed snow and ice, 
compost, or any other material.   

3.4.5 Tree Infiltration Chamber 
The following maintenance activities are 
recommended for tree infiltration chambers: 

 Annually, check that the filter surface remains 
well draining after storm events. If filter bed is 
clogged, is draining poorly, or has standing 
water that covers more than 50 percent of the 
surface 48 hours after a precipitation event, 
then remove top few inches of material, and 
till, or rake remaining material as needed.  

 Perform a minimum of one inspection during 
the growing season to inspect the health of the 
tree.  Prune excess growth from the tree. 

 Rake media surface at least twice a year to 
maintain permeability. 

 Replace media when tree is replaced every 5 
to 10 years to restore permeability and 
pollutant removal efficiency 

 Remove litter and debris monthly.   Figure 3-42. Tree Infiltration Chamber 
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3.4.6 Subsurface Storage Systems 
The following maintenance activities are recommended for subsurface storage systems: 

 Most surface storage 
systems have an isolator 
row or chamber that 
provides settling and 
filtration of sediment in the 
stormwater before passing 
into the infiltration 
chambers.  Initially, during 
the first year of operation, 
this chamber should be 
inspected every six months 
for the first year of 
operation to gain an 
understanding of the 
sediment buildup in this 
chamber.  The actual 
frequency of maintenance 
can be determined after the 
first year of operation.   

 Visually inspect the isolator row or chamber to determine if sediment has accumulated.  
Clean out the isolator row or chamber when the average depth of sediment exceeds three 
inches.  Jet the isolator row or chamber with water until jetted water runs clean.  Vacuum 
the collected sediments in the manhole(s) located on the end(s) of the isolator row or 
chamber.  

 Properly dispose of the collected sediment. 
  

Figure 3-43. Subsurface Storage System 
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3.4.7 Synthetic Turf Field  
The following maintenance activities are recommended for synthetic turf fields: 

 Brush/sweep the surface of the synthetic turf field every four to six weeks to keep the infill 
layer in its distribution, to check that the exposed part of the fiber is uniform in its 
direction, and to remove litter, leaves and dirt.   

 Aerate the surface a maximum of three times per year, ideally after every sport season.  

 Periodically inspect the line markings, seams and high traffic areas and repair as needed. 

 Add infill top dressing as needed. 

 Prevent lubricating oil, gasoline, grease, transmission fluids, etc. from dripping, leaking or 
spilling on the turf during sweepings.  Never change or add fluids to maintenance 
equipment while on the surface.  

 

 Figure 3-44. Synthetic Turf Field 
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3.4.8 Green Roof  
The following maintenance activities are recommended for green roofs:  

 Carefully water and care for plants 
during the first full growing season 
following planting. This is key to 
maintaining healthy plants and 
establishing a strong root system.   

 An automatic irrigation system may 
be used, or hand-watering can be 
performed. Water vegetation as 
needed, checking at least weekly 
during establishment period.  Water 
more often during prolonged hot dry 
weather (periods of 75 degrees or 
hotter weather, with less than one 
inch of rainfall over a month).   

 Check that there is no ponding bi-weekly during the first year and twice a year after the 
first year of operation.  

 Remove and replace dead plants as needed, checking frequently during the first year and at 
least twice a year after the first year of operation.  

 Inspect for and repair broken inlets or pipes bi-annually. 

 After the initial establishment period, inspections can occur monthly and following major 
weather events such as heavy rainfall or high winds.  Confirm that drains have not become 
clogged or blocked.  Inspect vegetation-free zones at least every two to four weeks. Remove 
errant green roof plantings and any debris from the drainage system and drainage 
pathways to allow roof drains to function properly.  

 Remove debris, including trash, pebbles, sticks, and leaves from the green roof regularly.  
Address any sign of weeds and tree seedlings.  Once the green roof grows into a dense 
cover over the media, weed germination should become less significant.  Limit herbicide  
use whenever possible.    

 Inspect automatic irrigation system at each visit for proper functionality. Check all valve 
locations and joints for signs of leaks or breaks in the piping.  Check soil moisture levels 
around the roof and adjust run times so that the media is fully saturated.   

 When freezing weather is anticipated, turn off main water supply to the irrigation system 
and check that the system is free of water.   

 Avoid over-fertilizing which can introduce water pollutants downstream.   Use slow release 
and balanced organic fertilizers, applying once in the spring.   

Figure 3-45. Green Roof 
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3.5 Underground Injection Control Well Compliance 
Massachusetts Department of Environmental Protection’s (MassDEP) Underground Injection 
Control (UIC) Regulations (310 CMR 27.00) protect groundwater quality by regulating the 
disposal of fluids into the subsurface due to the potential for groundwater contamination from 
UIC wells.  All UIC well owners must provide inventory information by either permitting or 
registering their wells with the MassDEP Drinking Water Program.  Injection wells are divided 
into six classes, depending on the type of waste to be disposed in them.  Class V are all injection 
well practices that are not included in the other classes.  Class V injection wells are the most 
common types in Massachusetts and include stormwater runoff under certain conditions.  When 
the discharge of stormwater runoff meets the definition of a Class V UIC well, the owner of the UIC 
well (for example, a municipality) must complete the UIC Class V Well Stormwater Technical 
Compliance Form and submit it with the registration form.  Green infrastructure practices that 
provide infiltration may be required to register with the MassDEP Drinking Water Program if 
they meet criteria as discussed below.  The applicability of an infiltrating green infrastructure 
practice is not related to whether the practice is located within an environmental resource area 
or drinking water zone; it applies to all areas and applicability depends on whether the practice 
meets the definition of a UIC well. 

In the regulations, 310 CMR 27.02 defines a well as “any structure, including but not limited to a 
bored, drilled, or driven shaft, a dug hole, seepage pit, an improved sinkhole, or a soil absorption 
system that injects directly to the subsurface regardless of the depth below ground surface of the 
injection. A ground surface injection structure is considered a well for the purpose of these 
regulations if the depth is greater than its largest surface dimension. Ground surface injection to a 
trench or seepage pit that has been filled with greater than 18 inches of permeable fill material is 
considered a well, regardless of the depth and width dimensions.” Permeable fill material is 
considered coarse sand, pea stone, gravel or crushed stone.  Based on this definition, the 
following infiltrating green infrastructure practices will need to register with the MassDEP 
Drinking Water Program: 

 Porous pavements (porous asphalt, precast and cast-in-place pervious concrete, and 
permeable pavers) - All porous pavements, if the total depth of the stone courses is greater 
than 18 inches. 

 Rain garden/vegetated bioretention area (including right-of-way bioswales and linear rain 
gardens) - A rain garden/vegetated bioretention area with a stone reservoir course greater 
that 18 inches meets the definition of a UIC well. 

 Tree infiltration chamber - The standard detail for a tree infiltration chamber presented in 
this report does meet the definition of a UIC well because the surface cross-section is 
similar to that of a rain garden/vegetated bioretention area.   

 Subsurface storage systems - All subsurface storage systems are considered UIC wells, 
regardless of size. 

 Synthetic turf field – Synthetic turf field meets the definition of a UIC well if the stone 
reservoir course is greater than 18 inches. 
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 Gravel infiltration trenches - Gravel infiltration trenches with greater than 18 inches of 
stone meet the definition of a UIC well. 

The following infiltrating green infrastructure practices will not need to register with the 
MassDEP Drinking Water Program: 

 Rain garden/vegetated bioretention area (including right-of-way bioswales and linear rain 
gardens) - A rain garden/vegetated bioretention basin without a stone reservoir course 
does not meet the definition of a UIC well.   

 Tree infiltration chamber - Prefabricated tree infiltration chambers, such as those 
manufactured by StormTree, are not considered UIC wells, because the typical combination 
of sand, topsoil, and compost used in these systems is not considered permeable fill 
material per the UIC regulations definition of a well.   

 Infiltration basin - An above-ground infiltration basin does not meet the definition of a UIC 
well if the largest lateral dimension exceeds the maximum depth dimension of the 
infiltration basin. 

For state and local government projects, multiple UIC wells can be registered with one 
application, as long as all of the UIC wells associated with that project will be installed within the 
corporate boundaries of a single municipality.  This includes street projects with multiple 
infiltrating green infrastructure practices.  The application needs to be completed for the least 
compliant infiltrating green infrastructure practice in the group. 

The MassDEP Drinking Water Section will not deny UIC registration; rather, based on the 
application form responses, it may require additional treatment before allowing the water to be 
discharged into the groundwater. 

The application for registration should be done prior to any injection of the 
stormwater.  Currently, most applicants can expect to have applications reviewed and approved 
within 48 calendar days from the date of submission, at which point the application is 
presumptively approved for construction per the current version of the UIC regulations.  An 
applicant that has not received UIC registration approval will need to contact the UIC registration 
program to obtain a UIC registration number for the purpose of filing a UIC completion of 
construction application form on the green infrastructure practices that have been installed.  
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Public Survey Engagement Report and  
May 2022 Public Meeting Presentation 



New Bedford Green Infrastructure Master 
Strategy and Implementation Roadmap

Survey Engagement Report

New Bedford's Green Infrastructure Master Strategy and Implementation Roadmap
will maximize the utilization of green infrastructure throughout the City in a deliberate
and strategic manner. It will allow the City to lead by example by demonstrating the
tangible benefits of green infrastructure while delivering benefits to the entire
community.

In the New Bedford Green Infrastructure Strategy Survey, the public was asked to
complete a survey regarding preferences, priorities, and concerns related to green
infrastructure and the challenges it may address, such as flooding, heat, and water
quality. The survey was open between January 3rd and April 22nd, 2022, and received
123 total responses from New Bedford survey participants.

How may this feedback be used? 

Survey trends, demographics, and comments may be used to prioritize the type or
location of green infrastructure projects, or to inform the approaches used for
implementation and ongoing maintenance. Results indicate which types of green
infrastructure projects community members support, residents’ knowledge of existing
green infrastructure projects, and community concerns that green infrastructure
projects may help to address. Demographics indicate where more outreach and
relationship-building is needed through project implementation and maintenance in
order to engage diverse needs and experiences.
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SURVEY RESULTS: Demographics

The survey and outreach materials developed for the New Bedford Green
Infrastructure Master Strategy and Implementation Roadmap were offered in the
three most spoken languages in New Bedford: English, Spanish, and Portuguese.

While the number of respondents to the Spanish and Portuguese surveys was zero,
the demographic results show some diversity of respondents.

Race and Ethnicity
Survey respondents who identified as White or
Caucasian (right, 84%) were overrepresented
compared to census data (below). However, the
survey did reach more community members
who identify as American Indian or Alaskan
Native (1%) and Asian or Pacific Islander
(2%) than the census data reports as a
percentage of total population. The survey
reached a proportional number of community
members who identify as Black or African
American (6%) as the census data reports.
Respondents who identified as Hispanic or
Latino (3%) were underrepresented in this
survey compared to city demographic data.

New Bedford Demographics: Baseline

• 62.4% - White Alone, not Hispanic
• 6.7% - Black
• 0.1%   - Native American
• 1.6% - Asian 
• 0%   - Pacific Islander
• 21.9% - Hispanic or Latino
• 9.3%   - Two or More Races

Retrieved from Census.gov

Race/Ethnicity of Respondents

https://www.census.gov/quickfacts/clarkcountynevada


Age

While there was distribution in age of
survey respondents, most were between
the ages of 26 and 35 years old (left, 23%).
This survey did not reach a significant
number of residents under 18 years old
(0%) or between the ages of 18 and 25
(2%).
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SURVEY RESULTS: Demographics

New Bedford Demographics: 
Baseline

• 23.4% - Under 18 years
• 61.5% - 18 to 64 years old
• 15.1% - 65 years and over

Retrieved from Census.gov

Household Income and Tenure

Majority of survey respondents had a
household income of $51,000 to $100,000
(right, 45%), and were homeowners (below,
69%). No respondents indicated they live in
group housing.

Age of Respondents

Housing Status of Respondents

Household Income of Respondents

https://www.census.gov/quickfacts/clarkcountynevada
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SURVEY RESULTS: Demographics

Recommendations

In pursuing more equitable engagement through implementation of the Green
Infrastructure Master Strategy and Implementation Roadmap, New Bedford should
continue translating engagement materials into commonly spoken languages, such as
Spanish and Portuguese. However, these materials and multi-lingual opportunities
are only valuable if they can reach the right community members. Pairing translated
content with more targeted outreach, and engagement with community
organizations representing non-English speaking communities, can help ensure
resources are reaching the intended audience.

New Bedford should continue to engage with long-term residents but pursue more
targeted engagement and education for newer residents, as well as youth and
teenage residents.

Community Ties

Majority of survey respondents have lived in
New Bedford for more than 10 years (right,
58%). There was little representation of new
residents who have lived in New Bedford for
less than one year (2%), indicating future
outreach should consider targeting this
group.

Majority of respondents live in Buttonwood
Park Area (below, 32%). There were no
respondents from Bullard Street or Goulart
Square. Location of Respondents

Length of Time Living in New Bedford
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SURVEY RESULTS: Preferences

“ Green roofs should be a 
requirement for all new 
construction. ”

Respondents were asked about their preferences for the types of green infrastructure
projects they would like to see in their neighborhood. Majority of respondents
preferred projects that are part of the right-of-way (right, 62%) or on City-owned
facilities, such as schools, fire stations, libraries (18%). When asked the types of
projects they would generally prefer, respondents voted for trees/green space, green
roofs, or rain gardens. A number of respondents listed their own additional options.

“ Rain gardens should be on 
both private homes and 
businesses and on public lands. 
Areas that create impervious 
surfaces should be required to 
offset that impact elsewhere. ”

Location Preferences

“ I think the West End in 
general would benefit 
especially from trees and 
pollinator friendly wildflowers 
in sidewalk margins. ”
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SURVEY RESULTS: Preferences

Respondents were asked to rank their preference for each type of green
infrastructure project. Respondents showed the most support for tree trenches and
rain gardens.

Porous Pavement

Green Roofs

Right-of-Way Bioswales

Subsurface Storage

Rain Gardens

Tree Planting
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SURVEY RESULTS: Priorities and Concerns

“ I have a small child who is impacted by poor 
air quality. My basement floods more and more 
each year. ”

81%
Think it is very important to prioritize 
implementing green infrastructure in 
neighborhoods experiencing severe 

climate impacts

70%
Feel very concerned that climate change 

will worsen impacts like flooding and 
urban heat

Respondents were asked about how concerned they are about climate change locally,
the types of impacts they are experiencing, and importance of implementing green
infrastructure. Results indicate strong support for green infrastructure projects (81%
very important, and 16% somewhat important) and a high degree of concern for
climate impacts affecting the community.

“ There’s a few parks within walking distance, 
however, they lack sufficient shade. ”

“ Without green spaces, the city feels hotter in 
the summer. I'm less likely to take a walk around 
the neighborhood, shop in stores, etc. ”

“ I have asthma and allergies, so extreme 
weather and poor air quality impact my 
personal health. ”

Climate Impacts Affecting Respondents
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SURVEY RESULTS: Priorities and Concerns

“ I think disabled commission needs to input 
information on many of these suggestions. I 
love them all however concerned access may 
be affected. ”

“ I absolutely love this plan as long as it is 
maintained. ”

“ I am all in favor of these landscapes as long as 
they are maintained occasionally to keep clean 
and weedless. ”

“ Would give a higher rating if city can meet 
public's concerns for historic ways, maintenance 
costs. ”

Respondents were most concerned about lack of green space and tree cover.
Respondents were concerned about the impact flooding has on roadways and
driving. In thinking about the implementation of green infrastructure projects,
respondents expressed concern for accessibility, historic preservation, and
maintenance.
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SURVEY RESULTS: Priorities and Concerns

10%
Know where many green 

infrastructure projects in New 
Bedford are located

42%
Can think of a few green 

infrastructure projects in New 
Bedford

48%
Are not familiar with any green 
infrastructure projects in New 

Bedford

Respondents were asked about their knowledge of
existing green infrastructure projects in New
Bedford, as well as their support for installing
projects on their own property or participating in a
City training about installation and maintenance.

Results indicate that more education about green
infrastructure is needed. Majority of respondents
were unaware of any existing green infrastructure
projects in the city or could only think of a few
projects.

There is generally strong support for installing
green infrastructure projects on private property
(below, 58%). 18% of respondents do not own
property, indicating the need for both projects in
public spaces, as well as resources for landlords or
property managers.

Support for Installing Project on
Their Own Property

34%
Are very interested in attending a City training 

about installing and maintaining green 
infrastructure projects

36%
Are somewhat interested in attending a City 

training about installing and maintaining green 
infrastructure projects
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SURVEY RESULTS: Priorities and Concerns

Recommendations

Results indicate that respondents are very supportive of seeing more green
infrastructure projects in their neighborhood and are generally aware of how these
projects would benefit them. Respondents indicated they are already experiencing
the impacts of climate change and are concerned about how it will affect them in the
future.

Respondents were most concerned that projects would not be properly maintained.
Some respondents expressed concern that projects could impact accessibility for
residents or impact the historic character of the city.

Respondents would be most supportive of green infrastructure projects that integrate
trees, particularly shade trees, but were also supportive of seeing more green roofs
and rain gardens. While respondents showed less support for the other strategies,
more education is likely needed about their uses and benefits. Some respondents
expressed interest in requiring installation of green infrastructure projects to offset
the impacts of new construction or new impervious surfaces.

Respondents were interested in installing green infrastructure projects on their own
property but would like to see more support through free plants or materials,
financial incentives, or design assistance.
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SURVEY RESULTS: Preferred Engagement

Preferred Communications
1. Email newsletter
2. Direct/personalized 

email
3. Social media
4. City website

As the City implements green infrastructure projects and offers training and
education to community members, reaching community members with their
preferred communication method will be important to successful and continued
engagement. Survey respondents noted that social media and email – both
newsletters and direct emails – are the best way to communicate with them.



Water  Environment  Transportation  Energy  Facilities

Green Infrastructure Master Strategy and 
Implementation Roadmap

May 17, 2022



Welcome



Agenda

Welcome
Green Infrastructure Master 

Strategy and Implementation 
Roadmap
Neighborhood mapping
Green infrastructure operation 

and maintenance
 Closing
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Green Infrastructure Master Strategy and 
Implementation Roadmap



Master Strategy and 
Roadmap Overview
 Purpose and benefits of 

green infrastructure
 Green infrastructure survey 

results
 Green infrastructure 

techniques
 New Bedford green 

infrastructure opportunities
 Creating New Bedford 

standard green infrastructure 
design tools
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Purpose and Benefits of 
Green Infrastructure
 Purpose
 Peak rate attenuation
 Recharge
 Water quality

improvement (MS4)
 Volume reduction (CSOs)

 Additional Benefits
 Erosion control
 Flood mitigation
 Cooler temperatures
 Improved air quality
 Improved aesthetics
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Green Infrastructure Survey Results
Preferred Types of Green Infrastructure
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Green Infrastructure Survey Results
Preferred Locations
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Green Infrastructure Survey Results
Importance of Climate Impact Mitigation
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Green Infrastructure Techniques –
Areas With Limited Space 
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Blue Roof

Bioretention / Rain Gardens / Street Planters

Green Roof and Rainwater Harvesting

Subsurface Storage and Infiltration

Porous Pavements
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Green Infrastructure Techniques –
Large Open Spaces

11
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Green Roof Retrofit Design Considerations

 Extensive green roof
Media depth
 Chose 4.5-inch deep root 

growth soil media in Hartford

 Structural integrity of roof
 Effective waterproofing
More cost-effective on new 

building than retrofit
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Alternative Rooftop Solution
Redirect Runoff to Green Infrastructure
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Right-of-Way Bioswales
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Right-of-Way Bioswales – New York City

20' x 5' Bioswale 15' x 5' Bioswale 10' x 5' Bioswales
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 Plant for your maximum growing conditions
 Max. space in 20’x5’ Rain Garden = <200 cu. ft

Source:  Casey Trees, Washington DC 

Street Tree Considerations 
Sizing Trees for Long-Term Success

16



17

Street Tree Considerations 
Sizing Trees for Long-Term Success

Swamp White Oak



Highest maintenance first 
two years
 Seasonal weeding, raking and 

pruning
 Infiltration improves over 

time as roots establish

Vegetated Bioretention Area Maintenance
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Design with Maintenance 
in Mind
 Install hardscapes instead of 

planted areas if trash is an issue
 Install grasses instead of plantings
 Easier to maintain
 Found to have better infiltration over 

time (UNH Stormwater Center)

 Provide ready access
 Sufficient manholes on structures
 Ramp for bobcat/mower in basins
 Access to forebay
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Hartford Green Capitols Project
Constructed in 2010 – Good Maintenance Makes a Difference
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Pre-Treatment to Reduce Sediment and 
Debris in Street Planters
 Catch basin
 Baffle box
 Particle separator

Baffle Box Harvard University Allston Campus
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New York City Green Infrastructure Hardscapes

Green Infrastructure Training Webinar

Source: Storm Water Solutions, November 13, 2020

Precast pervious concrete panels 
installed in street gutter

Source: NYC Green Infrastructure 2020 Annual Report (NYCDEP)

NYC infiltration basin

Before After
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Precast Pervious Concrete Panels
Easy to Install and Maintain



Hardscapes Can 
Transform 

Neighborhoods, 
Too

Green Alley 
Project 

L O W E L L ,  M A

B E FO RE
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Hardscapes Can 
Transform 

Neighborhoods, 
Too

Green Alley 
Project 

L O W E L L ,  M A

A F T E R
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Maximizing Use of Space
Union Buckeye Project – Gateway Site
Cleveland, OH
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Union Buckeye Project – Gateway Site

27

Rain Garden Intimate Gathering Areas Accessible Pathway
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Modular Precast Subsurface Storage System

Union Buckeye Project – Gateway Site

28



29

Public Art – Local Craftsmen

Custom Precast Concrete 
With Inscribed Poetry

Custom-Fabricated 
Trench Drains



Community Input Promotes Community Ownership
30

Public Art – Local Craftsmen

Water Tower 
Sculpture

Bike Rack 
Sculpture
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Anniversary Park – Nashua, NH 



New Bedford Green Infrastructure Opportunities
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James B Congdon 
Elementary School

Blue Meadows Payne Cutlery Site

Dr Paul F Walsh Athletic Field

New Bedford Green Infrastructure Opportunities
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Creating Standard Green Infrastructure Design Tools
New Bedford Standard Details and Specifications
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New Bedford Green Infrastructure – In Progress
Brooklawn Park Constructed Wetland

Brooklawn Park  
Constructed Wetland
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New Bedford Green Infrastructure – In Progress
Buttonwood Community Center Bioretention Basins

Buttonwood Community Center 
Bioretention Basins

36



East Beach Parking Lot Bioretention Basins 
and Subsurface Infiltration

New Bedford Green Infrastructure – In Progress
East Beach Parking Lot Bioretention Basins and Subsurface Infiltration
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King’s Highway Bioretention/Rain Gardens

New Bedford Green Infrastructure – In Progress
King’s Highway Bioretention/Rain Gardens
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Neighborhood Mapping



Green Infrastructure 
Operation and Maintenance



Closing
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Green Infrastructure Opportunities  
Identification  
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CSO Group 6
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CSO Group 7
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Name Address CSO Group Lot Size, acres
New Bedford Police Station 170  Cove St 1 0.1
Police Headquarters 871  Rockdale Ave 1 2.7
Fire Station 781  Ashley Blvd 8 0.5
Police Department 572 576 Pleasant St 5 0.1
Fire Station 754  Brock Ave 3 0.3
Fire Station 0 Ws Purchase St 4 0.2
New Bedford Fire Museum 49 51 Bedford St 4 0.1
New Bedford Animal Control 834  Kempton St 1 0.2
Fire Station 0 Ss Durfee St 6 0.2
Fire Station 1599  Acushnet Ave 8 0.3
Fire Station 1013  Holbrook St 9 1.7
New Bedford City Hall 133  William St 5 0.6
Fire Station 868  Pleasant St 6 0.3

Table 1

Green Infrastructure Opportunities

Municipal Facilities



Name Address CSO Group Lot Size, acres Zone Code
Abandoned Building And Trees/Forest 241  Duchaine Blvd 9 8.0 IC
Abraham Lincoln School 0 Se Query St 7 2.1 RB
Airport 0 Es Shawmut Ave 7 6.9 MUB
Airport 1569  Municipal Airport 0.1 MUB
Airport 1800  Shawmut Ave 2.4 IB
Airport 0 Ss Old Plainville Rd 91.6 IA
Airport 0 Ss Old Plainville Rd 2.9 IB
Airport 0 Ss New Plainville Rd 178.1 IB
Apartments 0 Es Pleasant St 6 0.0 MUB
Athletic Fields 543  Maxfield St 1 6.9 RA
Athletic Fields 134  Hunter St 1 17.3 RA
Athletic Fields 0 Es Hunter St 1 0.7 RA
Athletic Fields 0 Ws Liberty St 1 2.2 RA
Athletic Fields 90  Hathaway Blvd 1 11.3 RB
Athletic Fields 0 Se Summer St 7 1.2 RB
Athletic Fields 0 Ns Lillian St 9 0.2 RB
Athletic Fields 0 Ss Lillian St 9 0.2 RB
Athletic Fields 0 Ss Lillian St 9 0.2 RB
Athletic Fields 0 Ns Lillian St 9 0.2 RB
Athletic Fields 0 Ss Lillian St 9 0.2 RB
Athletic Fields 0 Ns Lillian St 9 0.2 RB
Athletic Fields 0 Ss Lillian St 9 0.3 RB
Athletic Fields 0 Ns Lillian St 9 0.2 RB
Athletic Fields And Parking Lot 0 Es Orchard St 1 1.8 IB
Buttonwood Park 0 Ws Oneida St 1 1.2 RA
Captain Jack Peterson Dog Park 0 Ss Greenwood St 1 0.2 RA
Cemetery 0 Ws Dartmouth St 4 2.7 RB
Cemetery 157  Dartmouth St 4 17.9 RB
Cemetery 294 300 Liberty St 1 10.7 RA
Cemetery 0 Ne Parker St 4 20.2 RA
Cemetery 0 Ws Mt Pleasant St 7 5.7 RA
Cemetery 0 Es Pine Grove St 8 10.4 RA
Cemetery 0 Es Ashley Blvd 8 23.7 RB
Church 2693  Acushnet Ave 8 0.7 RA
City-Owned Buildings 1213  Purchase St 6 0.8 MUB
Construciton Yard 0 Ss Hicks St 7 0.7 IA
Construction Site? 0 Ns Sawyer St 7.8 IB

Table 2

Green Infrastructure Opportunities

MS4 Retrofit Opportunities



Name Address CSO Group Lot Size, acres Zone Code

Table 2

Green Infrastructure Opportunities

MS4 Retrofit Opportunities

Construction Yard? 0 Es Liberty St 1 3.4 RA
Construction Yard? 4 Es Liberty St 1 1.2 RA
East Beach Parking 0 Ws E Rodney French Blvd 3 0.8 RA
East Beach Parking 0 Ws E Rodney French Blvd 3 1.1 RA
Elizabeth Carter Brooks School Grass 0 Ws Rockdale Ave 1 5.9 RB
Fire Dept Parking Lot 0 Ws Purchase St 4 0.2 MUB
Fire Station 1204  Purchase St 6 1.3 MUB
Grass 0 Ns Delano St 1 0.1 MUB
Grass 0 Ns Grape St 1 0.2 RB
Grass 0 Ws S Water St 4 0.1 MUB
Grass 0 Ns Grape St 1 0.1 RB
Grass 0 Ss Potomska St 1 0.1 MUB
Grass 0 Ws Pleasant St 4 0.1 RC
Grass 0 Ns Downtown Connec 6 0.1 MUB
Grass 0 Ss Wamsutta St 6 0.0 IB
Grass 0 Ws Nellie Rd 1 1.4 RA
Grass 0 Es Cedar St 4 0.1 RB
Grass 0 Ss Maitland St 6 0.0 RB
Grass 0 R Ss Union St 1 0.0 RB
Grass 0 Ws Pleasant St 6 0.1 MUB
Grass 0 Ss Weld St 6 0.1 RC
Grass 0 Ws Apache Ct 1 0.6 RB
Grass 0 Es Pleasant St 6 0.1 MUB
Grass 0 Ws Pleasant St 6 0.1 MUB
Grass 0 Es County St 6 0.1 MUB
Grass 0 Ss Pitman St 1 0.1 RA
Grass 0 Es Lancaster St 7 0.0 RA
Grass 0 Ws Phillips Ave 7 0.1 IB
Grass 0 Ws R Mt Pleasant St 7 0.6 IA
Grass 0 Ws Mt Pleasant St 7 0.0 RB
Grass 0 Ws Mt Pleasant St 7 0.0 RB
Grass 0 Es R Tisbury St 8 0.0 RB
Grass 0 Ws Conduit St 8 0.0 RA
Grass 0 Ns Chaffee St 9 0.1 RA
Grass And Pavement? 0 Ws Purchase St 4 1.7 PB
Grass Island 0 Ws Ward St 1 0.2 RB
Grass/Boat Parking 0 Ss Washburn St 7 0.1 MUB
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Grass/Bushes 33  Rowe St 1 0.1 RA
Grass/Cemetery 0 Es S Second St 4 1.7 RA
Grass/Dirt 0 Ns R Manomet St 8 0.2 IB
Grass/Dirt 0 Ns R Manomet St 8 0.2 IB
Grass/Empty Lot 0 Ws N Front St 8 0.1 MUB
Grass/Field With Power Lines 0 Ws Acushnet Ave 9 0.2 RA
Grass/Gardens 0 Es State St 6 0.0 MUB
Grass/Gravel 929 937 Brock Ave 1 0.1 MUB
Grass/Gravel Track Parking 0 Ss Hicks St 7 0.1 IA
Grass/Overgrown - Nothing There 0 Ss Arnold St 1 0.0 MUB
Grass/People'S Yards 0 Ns Upton St 7 0.1 RA
Grass/Playground 0 Ss Barrett St 7 0.2 RC
Grass/Playground 0 Ss Barrett St 7 0.2 RC
Grass/Playground 0 Ss Barrett St 7 0.2 RC
Grass/Playground 0 Ss Barrett St 7 0.1 RC
Grass/Playground 0 Ss Barrett St 7 0.1 RC
Grass/Playground 0 Ss Barrett St 7 0.1 RC
Grass/Side Yard Of House? 0 Ns Blackmer St 4 0.1 MUB
Grass/Sidewalk 0 Es Pleasant St 6 0.1 MUB
Grass/Trees 745  Rockdale Ave 1 3.3 RA
Grass/Vacant Lot 803  S First St 1 0.1 RC
Grass/Vacant Lot 525 527 S Second St 1 0.1 MUB
Grass/Vacant Lot 0 Ws Tremont St 1 0.1 RB
Grass/Vacant Lot 0 Ns Smith St 4 0.1 RB
Harbor Development Commission 46 48, 52 Fisherman`S Whf 5 0.1 WI
Harmony Gardens 0 Ns Weld St 6 0.1 MUB
Harmony Gardens 0 Ns Weld St 6 0.1 MUB
Hathaway Triange 0 Ws Mt Pleasant St 7 0.4 MUB
Hayden Mcfadden Elementary 0 Es County St 6 1.3 RA
House 60  Eighth St 5 0.1 MUB
House 0 Ws Liberty St 1 0.0 RB
House 8  Chime St 6 0.2 RB
House 0 Ws Acushnet Ave 8 0.0 RA
House 2693  Acushnet Ave 8 0.2 RA
House 0 Ws Westminster St 0.2 IB
House 0 Es Edison St 7 0.0 RB
Housing Authority/Complex 0 Ss Parker St 1 5.6 RA
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Howland Green Library 3  W Rodney French Blvd 1 0.7 MUB
Industrial 0  Homers Whf 5 1.4 WI
Industrial 150  Herman Melville Blvd 6 1.1 WI
Industrial 0 Es Herman Melville Blvd 6 0.0 WI
Industrial 48  Antonio L Costa Blvd 6 0.9 WI
Industrial 0 Es Herman Melville Blvd 6 0.1 WI
Industrial 0 Es Herman Melville Blvd 5 0.0 WI
Industrial 0 Ss Hervey Tichon Ave 6 0.0 WI
Industrial 110  Herman Melville Blvd 6 0.0 WI
Industrial 0 Ns Antonio L Costa Blvd 6 1.1 WI
Industrial 0 Es Herman Melville Blvd 6 0.0 WI
Industrial 0 Es Herman Melville Blvd 6 0.9 WI
Industrial 216  Herman Melville Blvd 6 1.5 WI
Industrial 0 Ns Hervey Tichon Ave 0.0 WI
Industrial 0 Es Herman Melville Blvd 6 0.0 WI
Industrial 242  Herman Melville Blvd 6 1.1 WI
Industrial 0 Es Herman Melville Blvd 6 0.0 WI
Industrial 286 300 Herman Melville Blvd 6 1.0 WI
Industrial 300  Herman Melville Blvd 6 0.7 WI
Industrial 0 Es Herman Melville Blvd 6 0.0 WI
Industrial 0  Bulkhead Line 0.1 WI
Industrial 0  Bulkhead Line 0.1 IA
Industrial 0 Es Macarthur Dr 5 0.0 WI
Keith Middle School 0 Ws Hathaway Blvd 1 1.8 RA
Library 613  Pleasant St 5 0.6 MUB
Loretta Borque Park 99  Ruth St 1 0.1 RC
Loretta Borque Park 0 Ns Ruth St 1 0.1 RC
Memorial 0 Ns Kempton St 1 0.1 MUB
Memorial Park 0 Sw Church St 7 0.2 MUB
Memorial Park/Sitting Area 0 Es Acushnet Ave 5 0.2 IA
Memorial, Grass 0 Ns Kempton St 5 0.0 MUB
Memorial/Park 0 Es County St 4 0.1 MUB
Morse Cutting Tools Brownfield Site 0 Es S Sixth St 4 1.8 PB
Nb High School 0 Es Hathaway Blvd 1 8.7 RA
Nb Orchestra Hall 680  Purchase St 5 0.0 MUB
New Bedford Flight School 0 Ws Caravan Way 1.7 IB
New Bedford Flight School 0 Es Shawmut Ave 0.0 IB
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Oak Grove Cemetery 0 End Willow St 4 8.1 RA
Old Landfil? Now Vacant Lot 0  E Of O C R R Track 6 0.5 IB
Old Landfil? Now Vacant Lot 0 Ws Herman Melville Blvd 6 1.9 IB
Pace Building 166  William St 5 0.2 MUB
Park 0 Es S Second St 4 3.6 MUB
Park 0 Es Acushnet Ave 8 0.1 MUB
Park 0 Es Phillips Rd 9 6.4 RB
Park 0 Es Phillips Rd 9 0.1 RB
Park /Walking Trails 0 Ws Miles St 8 4.6 RA
Park/Playground 0 Ws Acushnet Ave 4 0.1 RC
Park/Playground 0 Ws Acushnet Ave 4 0.2 RC
Parking Garage 51  Elm St 5 2.1 MUB
Parking Lot 0 Ns Gifford St 1 0.9 IB
Parking Lot 0  Leonards Wharf 5 1.9 WI
Parking Lot 0 Es Macarthur Dr 5 0.4 WI
Parking Lot 0 Es Macarthur Dr 5 0.2 MUB
Parking Lot 0 Es Macarthur Dr 5 0.8 MUB
Parking Lot 0 Ss Elm St 4 0.1 MUB
Parking Lot 0  Pier 5 0.0 WI
Parking Lot 0 Es Cottage St 4 0.2 MUB
Parking Lot 0 Ws N Sixth St 5 0.3 MUB
Parking Lot 0 Ns Morgan St 4 0.5 RA
Parking Lot 0 Es Ash St 4 0.2 RB
Parking Lot 0 Es Hillman St 4 0.2 RB
Parking Lot 0 Es Ash St 4 0.1 RB
Parking Lot 86  Popes Island 9.7 IA
Parking Lot 0 Ss Pearl St 6 0.0 IB
Parking Lot 0 Ws Purchase St 6 0.3 MUB
Parking Lot 0 Ne Logan St 6 0.7 IA
Parking Lot 0 Ss Sawyer St 7 0.1 MUB
Parking Lot 0 Ss Coffin Ave 8 0.1 IB
Parking Lot 0 Es Acushnet Ave 8 0.2 MUB
Parking Lot 0 Es Phillips Ave 8 0.1 RC
Parking Lot 0 Ss R Query St 8 0.0 MUB
Parking Lot 0 Es Belleville Ave 8 1.5 IB
Parking Lot 0 Es Jefferson St 7 0.2 RB
Parking Lot 0 Ws Jefferson St 7 0.3 RB
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Parking Lot 0 Es Phillips Ave 8 0.1 MUB
Parking Lot 0 Ss Sawyer St 7 0.3 RC
Parking Lot 0 Ns Beetle St 7 0.2 MUB
Parking Lot Of Alfred Gomes Elementary 0 Es S Second St 4 1.4 RC
Parking Lot To Rite Aid 0 Ws Acushnet Ave 7 0.2 MUB
Parking Lot/Road 0 Es Riverside Ave 8 1.9 IB
Payne Cutlery - Phillips Ave Schoole/ Elco Site 0 Ss Collette St 7 1.8 IB
Payne Cutlery - Phillips Ave Schoole/ Elco Site 0 Es Church St 7 3.2 IB
Playground 0 Ns North St 6 0.1 RB
Pump Station 1095  Cove Rd 1 0.2 MUB
Pump Station 1699  E Rodney French Blvd 3 0.2 RC
Pump Station 456  S Water St 4 0.1 MUB
Pump Station 249  Macarthur Dr 5 0.1 WI
Pump Station 0 Es R Belleville Ave 8 0.1 IB
Pump Station 618  Belleville Ave 8 0.1 IB
Pump Station 38  Wamsutta St 6 0.1 IB
Pump Station 0 Ns Potter St 1 0.1 RB
Pump Station 200  Coggeshall St 7 0.5 IB
Pump Station 0 End Forbes St 8 0.0 RB
Pump Station 1189  Joyce St 9 0.1 RA
Pump Station 0 Ss Amanda Ave 9 0.0 MUB
Pump Station 0 Ws Hanover St 8 0.0 RB
Pump Station 55  Welby Rd 9 0.1 IA
Pump Station 107  Duchaine Blvd 9 0.4 IC
Pump Station 0 Ns Peckham Rd 9 0.0 RA
Pump Station 0 Ws Sassaquin Ave 9 0.2 RA
Pump Station, Trees 0 Ws Joy Rd 1 2.3 RA
Road 0 Es Washburn St 7 0.2 IB
Roosevelt School 84  Rodney St 3 0.3 RB
Rural Cemetery 0 Es Rockdale Ave 4 30.2 RB
Shopping 51  Fisherman`S Whf 5 0.2 WI
Shopping Building With Parking Lot 0 Ns Elm St 5 0.0 MUB
Side Yard? 0 Ns Willow St 4 0.1 RB
Solar Farm 458  Hathaway Rd 1 15.4 MUB
State Offices 360  Coggeshall St 6 1.3 MUB
State Offices 0 Ss Coggeshall St 7 0.4 MUB
State Offices 0 R Ss Coggeshall St 7 0.1 MUB
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Stop & Shop 0 Ss Tarkiln Hill Rd 7 0.5 IA
Street 0 Es Pamela Dr 1 0.2 RA
Street 0 Ws Purchase St 6 0.4 MUB
Street 0 Ws Purchase St 6 0.1 MUB
Street/Parking Lot 0 Ns Park Pl 5 0.0 MUB
Train Tracks 0 Ss Wamsutta St 6 0.8 IB
Trees 0  Palmers Island 4.7 RA
Trees 0  Palmers Island 0.9 RA
Trees 0 Ws Hathaway Blvd 1 0.1 RA
Trees 0 Ns Ruggles St 1 0.2 RA
Trees 0 Ss Hathaway Rd 0.0 RA
Trees 0 Ss Nemasket St 1 0.3 RA
Trees 0 Ws Hathaway Blvd 1 0.3 RA
Trees 0 Es Route 140 0.0 IA
Trees 0 Ws Mt Pleasant St 7 1.2 IB
Trees 0 Ws Rockdale Ave 1 0.0 RA
Trees 0 Ws Rockdale Ave 1 0.0 RA
Trees 0 Es County St 6 0.0 MUB
Trees 0 R Ns Washburn St 7 0.0 MUB
Trees 0 Ss Nash Rd 7 3.9 IB
Trees 0 Ns Glen St 8 0.1 RA
Trees 0 Nw Mt Pleasant St 7 3.9 MUB
Trees 0 Es Route 140 7 1.6 IB
Trees 0 Es Route 140 7 0.0 IB
Trees 0 Ss New Plainville Rd 7 0.0 IA
Trees 0 Ns Haskell St 0.1 IA
Trees 0 Ss Haskell St 0.9 IA
Trees 0 Ns Jones St 7 0.3 RB
Trees 0 Ns Garcia St 7 0.2 RB
Trees 0 End Of Morton Ave 9 6.6 RB
Trees 0 Ws Mt Pleasant St 0.0 RB
Trees 0 Ws Route 140 7 0.1 IA
Trees 0 Ns Whitelock St 7 0.0 RA
Trees 0 Ss Jones St 4.0 MUB
Trees 0 Ns Jones St 7 0.4 IB
Trees 0 Ws Rose St 7 0.5 IB
Trees 0 Ws Pelletier St 0.0 RB
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Trees 0 Ss Marcotte St 7 0.0 RB
Trees 0 Ss Marcotte St 7 0.0 RB
Trees 0 Ws Lemay St 7 0.6 IB
Trees 0 Ws Pelletier St 0.7 IB
Trees 0 Ss New Plainville Rd 7 2.8 IA
Trees 0 Ws Shawmut Ave 3.8 RB
Trees 0 Ns Edgewood St 0.1 RB
Trees 0 Ns Dalton St 0.8 RB
Trees 0 Ss Conway St 0.1 RB
Trees 0 Ns Edgeline St 0.0 IA
Trees 0 Es Conway St 0.3 RB
Trees 0 End Of Lambeth St 0.0 IA
Trees 0 Ns York St 8 0.0 RA
Trees 0 Ss Dewey St 8 0.0 RA
Trees 0 Ss Dewey St 8 0.0 RA
Trees 0 Ss Dewey St 8 0.0 RA
Trees 0 Es Morton Ave 8 0.0 RB
Trees 0 Ss Maxwell St 9 0.1 RB
Trees 0 Ns Marlboro St 9 0.0 RB
Trees 0 Ss Heritage Dr 9 0.5 RA
Trees 0 Ns Prairie Ave 9 0.2 RA
Trees 0 Ss Pembroke St 9 0.1 RA
Trees 0 Ss Pembroke St 9 0.1 RA
Trees 0 Ss Pembroke St 9 0.1 RA
Trees 0 Ss Pembroke St 9 0.1 RA
Trees 0 Ws John Vertente Blvd 9 11.8 IC
Trees 0 Es John Vertente Blvd 9 0.3 IC
Trees 0 Ss Pembroke St 9 0.1 RA
Trees 0 Ss Pembroke St 9 0.1 RA
Trees 0 Ss Pembroke St 9 0.1 RA
Trees 0 Ss Pembroke St 9 0.1 RA
Trees 0 Ss Pembroke St 9 0.1 RA
Trees 0 Ss Pembroke St 9 0.1 RA
Trees 0 Ss Pembroke St 9 0.1 RA
Trees 0 Ss Pembroke St 9 0.2 RA
Trees 0 Ss Pembroke St 9 0.1 RA
Trees 0 Ss Pembroke St 9 0.1 RA
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Trees 0 Ss Pembroke St 9 0.1 RA
Trees 0 Ws R Morton Ave 9 0.4 RA
Trees 0 Ns Tobey St 9 0.3 RA
Trees 0 Ws Mt Pleasant St 0.0 RB
Trees 0 Ws R Herman St 1 0.1 RA
Trees 0 Ns Lang St 7 0.1 IB
Trees 0 End Marcotte St 7 0.3 RA
Trees 0 Ns Marcotte St 7 0.2 RB
Trees 0 Ws Dow St 7 0.1 RB
Trees 0 Ss Nemasket St 1 0.3 RA
Trees 0 Ss Nemasket St 1 0.3 RA
Trees 0 Ns Ruggles St 1 0.2 RA
Trees 0 Ns Ruggles St 1 0.2 RA
Trees 0 Ns Greenwood St 1 1.0 RA
Trees 0 Ns Poirier St 7 0.4 IB
Trees 0 Ns Garcia St 7 0.2 RB
Trees 0 Ns Hammond St 7 0.2 RB
Trees 0 Ss Whitelock St 7 0.3 RB
Trees 0 Ss England St 7 0.2 RB
Trees 0 Ss Cox St 0.2 RB
Trees 0 Ns Cox St 0.2 RB
Trees 0 Ss Hammond St 0.2 RB
Trees 0 Ss Sassaquin Ave 9 0.1 RA
Trees 0 Ns Cox St 0.2 RB
Trees 0 Ss Sassaquin Ave 9 0.1 RA
Trees 0 Ss Haskell St 0.3 RB
Trees 0 Ss Edgewood St 0.2 RB
Trees 0 Ws Lambeth St 0.2 RB
Trees 0 Es Lambeth St 0.2 IB
Trees 0 Es Lambeth St 0.2 IB
Trees 0 Es Wales St 9 0.1 RA
Trees 0 Ws Worthington St 0.2 IB
Trees 0 Ws Worthington St 0.2 IB
Trees 0 Es Worthington St 0.3 IB
Trees 0 Ws Worthington St 0.2 IB
Trees 0 Ws Westminster St 0.1 IB
Trees 0 Ws Worthington St 7 0.2 IB
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Trees 0 Ws Worthington St 7 0.2 IB
Trees 0 Es Worthington St 0.3 IB
Trees 0 Es Worthington St 0.2 IB
Trees 0 Es Worthington St 0.2 IB
Trees 0 Es Worthington St 0.2 IB
Trees 0 Es Worthington St 7 0.3 IB
Trees 0 Ws Westminster St 7 0.1 IB
Trees 0 Ss Pembroke St 9 0.2 RA
Trees 0 Ns Monterey St 9 0.1 RB
Trees 0 Ss Everett St 9 0.3 RA
Trees 0 Ns Monterey St 9 0.2 RB
Trees 0 Ss Everett St 9 0.3 RA
Trees 0 Ss Sheffield St 9 0.2 RB
Trees 0 Ns Sheffield St 9 0.1 RB
Trees 0 Ns Monterey St 9 0.2 RB
Trees 0 Ns Maxwell St 8 0.2 RB
Trees 0 Es Morton Ave 8 0.2 RB
Trees 0 Ns Monterey St 9 0.2 RB
Trees 0 Es Morton Ave 8 0.2 RB
Trees 0 Ns Everett St 9 0.2 RA
Trees 0 Es Morton Ave 8 0.2 RB
Trees 0 Ss Everett St 9 0.3 RA
Trees 0 Es Morton Ave 8 0.2 RB
Trees 0 Es Morton Ave 8 0.2 MUB
Trees 0 Ns Maxwell St 9 0.2 RB
Trees 0 Ss Sheffield St 9 0.2 RB
Trees 0 Es Morton Ave 9 0.2 RB
Trees 0 Ns Monterey St 9 0.2 RB
Trees 0 Ss Maxwell St 9 0.2 RB
Trees 0 Es Morton Ave 8 0.2 RB
Trees 0 Ns Heywood St 9 0.2 RB
Trees 0 Ss Heywood St 9 0.2 RB
Trees 0 Ns Monterey St 9 0.2 RB
Trees 0 Es Morton Ave 8 0.3 RB
Trees 0 Ss Maxwell St 9 0.2 RB
Trees 0 Ns Maxwell St 9 0.2 RB
Trees 0 Ns Heywood St 9 0.2 RB
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Trees 0 Ss Heywood St 9 0.2 RB
Trees 0 Ns Maxwell St 9 0.3 RB
Trees 0 Ss Maxwell St 9 0.2 RB
Trees 0 Ns Hanover St 9 0.2 RB
Trees 0 Ss Heywood St 9 0.2 RB
Trees 0 Ns Heywood St 9 0.2 RB
Trees 0 Ns Hanover St 9 0.2 RB
Trees 0 Ss Heywood St 9 0.2 RB
Trees 0 Ns Hanover St 9 0.3 RB
Trees 0 Ss Fairfield St 0.1 RA
Trees/Driveway 458  S Water St 4 0.1 MUB
Trees/Forest 0 R Ss Bryant Ln 1.5 RA
Trees/Forest 0 Ws Berkley St 1.9 IA
Trees/Forest 0 Es Aviation Way 7 0.0 IB
Trees/Forest 0 R Bonin St 0.0 IB
Trees/Forest 0 Ns Breault St 7 1.0 IB
Trees/Forest 0 Ws Aviation Way 0.0 IB
Trees/Forest 0 Es Aviation Way 7 1.7 IB
Trees/Forest 0 Ns Aviation Way 2.8 IB
Trees/Forest 0 Es Aviation Way 7 0.4 RA
Trees/Forest 0 Ws Aviation Way 7 0.0 IB
Trees/Forest 0 Es Aviation Way 7 5.3 RB
Trees/Forest 0 Ss Aviation Way 7 0.9 IB
Trees/Forest 0 Ns Chaffee St 8 0.1 RA
Trees/Forest 0 Ns Bloomfield St 9 0.0 RB
Trees/Forest 0 End Bradford St 9 2.5 RA
Trees/Forest 0 Ws R Acushnet Ave 9 1.6 RA
Trees/Forest 0 Ns Beverly St 0.1 RA
Trees/Forest 0 Ns Almy St 9 0.2 RA
Trees/Forest 0 Ws Acushnet Ave 9 1.0 RA
Trees/Forest 0 Es Braley Rd 14.1 MUB
Trees/Forest 0 R Ws Acushnet Ave 9 0.0 RA
Trees/Forest 0 Ns Aviation Way 7 0.1 IB
Trees/Forest 0 Ns Blower St 7 0.3 IB
Trees/Forest 0 Ns Blower St 7 0.3 IB
Trees/Forest 0 Es Aviation Way 7 1.3 IB
Trees/Forest 0 Es Aviation Way 7 1.2 IB
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Trees/Forest 0 Ss Bonin St 7 0.2 RB
Trees/Forest 0 Es Aviation Way 7 1.3 IB
Trees/Forest 0 Es Congress St 0.3 IB
Trees/Forest 0 Es Congress St 0.3 IB
Trees/Forest 0 Es Congress St 0.2 IB
Trees/Forest 0 Es Congress St 0.2 IB
Trees/Forest 0 Es Congress St 0.2 IB
Trees/Forest 0 Ns Brantwood St 0.2 RA
Trees/Forest 0 Ns Brantwood St 0.2 RA
Trees/Forest 0 Ns Brantwood St 0.1 RA
Trees/Forest 0 Ss Bloomfield St 9 0.2 RB
Trees/Forest 0 Ss Bloomfield St 9 0.3 RB
Trees/Forest 0 Ws Barnard St 9 0.3 RB
Trees/Forest 0 Es Barnard St 9 0.2 RB
Trees/Forest 0 Ss Chaffee St 0.1 RA
Trees/Forest 0 Ns Barnum St 0.1 RA
Trees/Forest 0 Ss Downey St 1.1 IA
Trees/Grass 0 Ss R Jones St 7 0.1 RB
Trees/Grass 0 Ss Kenney St 7 0.0 RB
Trees/Recreation Field 0 Ns Hanover St 9 0.2 RB
Trees/Road 0 Ws Worthington St 0.2 IB
Trees/Water 0 Ss Shawmut Ave 0.1 RA
Trees/Wetlands 0 Ss Durfee St 1 0.1 RA
Trees/Wetlands 0  No Of F R R R 10.1 MUB
Trees/Wetlands 0  No Of F R R R 19.9 MUB
Trees/Wetlands 0  Swamp S Of F R R R 3.9 RA
Trees/Wetlands 0  Swamp S Of F R R R 1.2 RA
Trees/Wetlands 0  Swamp S Of F R R R 0.0 RB
Trees/Wetlands 0  No Of F R R R 7.4 IB
Trees/Wetlands 0  South Of F R R 3.4 RA
Trees/Wetlands 0  Swamp S Of F R R R 3.0 RA
Trees/Wetlands 0  Swamp S Of F R R R 7.7 RA
Trees/Wetlands 0  South Of F R R 2.5 RA
Trees/Wetlands 0 Ns Rayno St 7 0.7 IB
Trees/Wetlands 0  South Of F R R 1.4 RA
Trees/Wetlands 0  No Of F R R R 4.4 MUB
Trees/Wetlands 0  Swamp S Of F R R R 1.9 RA
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Trees/Wetlands 0  No Of F R R R 4.4 MUB
Trees/Wetlands 0  No Of F R R R 5.2 MUB
Trees/Wetlands 0  No Of F R R R 15.4 MUB
Trees/Wetlands 0  No Of F R R R 12.5 MUB
Trees/Wetlands 0 Ws Shawmut Ave 6.0 IB
Trees/Wetlands 0 Es Shawmut Ave 7 7.0 IA
Trees/Wetlands 0 Ws Shawmut Ave 2.0 IB
Trees/Wetlands 0  No Of F R R R 0.9 IB
Trees/Wetlands 0  No Of F R R R 0.9 IB
Trees/Wetlands 0  No Of F R R R 7.7 MUB
Trees/Wetlands 1103 A Shawmut Ave 37.4 IB
Trees/Wetlands 0  No Of F R R R 6.2 IB
Trees/Wetlands 0  No Of F R R R 0.9 IB
Trees/Wetlands 0 Ns Mcnaboe St 0.0 IA
Trees/Wetlands 0 Ws R Shawmut Ave 14.2 MUB
Trees/Wetlands 0 Ss R Old Plainville Rd 17.9 RB
Trees/Wetlands 1569  Shawmut Ave 3.1 MUB
Trees/Wetlands 0 Ss Rayno St 7 1.9 IB
Trees/Wetlands 0 Ss R Old Plainville Rd 12.7 RB
Trees/Wetlands 0 Ss Old Plainville Rd 1.1 RB
Trees/Wetlands 0 Ws New Plainville Rd 7 0.8 MUB
Trees/Wetlands 0 Ns Edgewood St 0.5 RB
Trees/Wetlands 0 Sw Edgeline St 0.0 RB
Trees/Wetlands 0 Ns New Plainville Rd 35.3 IA
Trees/Wetlands 0 Ns Pequot St 9 0.1 RA
Trees/Wetlands 0 Ws R Doreen St 9 0.4 RA
Trees/Wetlands 0 Ws R Doreen St 9 0.0 IA
Trees/Wetlands 0 Ns Monterey St 9 0.1 RB
Trees/Wetlands 0 Ws Railroad 9 0.4 IC
Trees/Wetlands 0 Ns Norfolk St 0.0 RA
Trees/Wetlands 0 Es Shawmut Ave 7 0.1 IA
Trees/Wetlands 0 Ns Murphy St 0.2 IA
Trees/Wetlands 0 Ns Connelly St 7 0.9 IA
Trees/Wetlands 0 Ss Connelly St 7 0.7 IA
Trees/Wetlands 0 Ns Murphy St 1.4 IA
Trees/Wetlands 0 Ns Connelly St 2.1 IA
Trees/Wetlands 0 Es Mcnaboe St 2.2 IA
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Trees/Wetlands 0 Ss Rayno St 7 0.2 IB
Trees/Wetlands 0 Ns Sheffield St 9 0.2 RB
Trees/Wetlands 0 Ss Sheffield St 9 0.2 RB
Trees/Wetlands 0 Ss Sheffield St 9 0.2 RB
Trees/Wetlands 0 Ns Sheffield St 9 0.2 RB
Trees/Wetlands 0 Ns Sheffield St 9 0.2 RB
Trees/Wetlands 0 Ns Sheffield St 9 0.2 RB
Trees/Wetlands 0 Ss Norfolk St 0.1 RA
Trees/Wetlands 0 Ns Oakley St 9 0.1 RA
Trees/Wetlands/Pond 0 Ns New Plainville Rd 13.5 RB
Trees/Wetlands/Pond 0 Ns New Plainville Rd 20.0 RA
Trees/Wetlands/Pond 0 Ns New Plainville Rd 8.8 RB
Vacant Lot 0 Ns Cove St 1 4.3 IB
Vacant Lot 0 Ss Union St 1 0.4 MUB
Vacant Lot 0 Es Mt Pleasant St 7 0.3 IA
Walkway 0 Es Macarthur Dr 0.1 WI
Whale'S Tooth Parking Lot 0 Es Acushnet Ave 6 3.4 IB
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Zeiterion Parking Garage 668 670 Purchase St 5 0.5 MUB
0 Ss Bream St 2 0.2 RA
0 Ws Macarthur Dr 4 0.1 MUB
0 Ws Macarthur Dr 5 0.5 WI
0 Ss Mott St 3 0.1 RC
0 Ws Harmony St 1 0.1 RC
0 Ws W Rodney French Blvd 2 0.2 RB
0 Es Rockdale Ave 4 38.3 RB
0 Es County St 4 0.4 MUB
0 Es Seventh St 5 0.1 MUB
0 Es E Rodney French Blvd 3 0.1 RA
31  Ashley St 1 0.1 RC
0 Es John F Kennedy Hwy 4 0.1 MUB
0 Ns Barker`S Ln 5 0.6 IA
0 Es Page St 1 1.1 RA
0 Es Swan St 3 0.0 IB
0 Es W Rodney French Blvd 2 0.1 RA
0 Es Padanaram Ave 1 0.1 IB
0 Ss Woodlawn St 2 0.1 RC
0 Es E Rodney French Blvd 3 0.1 IA
78  Rodney St 3 0.1 RB
0 Es E Rodney French Blvd 3 0.1 IA
0 Ws E Rodney French Blvd 3 2.8 RB
0 Ss Mott St 3 0.1 RC
0 Es W Rodney French Blvd 1 0.1 MUB
0 Ns Brock Ave 1 0.1 MUB
0 Es Cleveland St 1 0.1 RC
0 Ss R Hervey Tichon Ave 6 1.6 WI
0 Ss Hazard St 6 0.2 RB
0 Ws Brook St 7 0.8 IB
0 Ns Barrett St 7 0.1 RB
0 Ss Antonio L Costa Blvd 6 2.9 WI
0 Ss Brantwood St 9 0.1 RA
0 Ns Marcotte St 7 0.2 RB
0 Ns Marlboro St 9 0.2 RB
0 Ws Phillips Ave 8 0.2 RC
0 Ss Hervey Tichon Ave 6 1.3 WI
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796 Smith Neck Road 0.1 RA
1357 East Rodney Fr Blvd 3 0.2 RA
66 Moss St 3 0.1 RB
131 William Street 2 0.0 MUB
1357 E Rodney French Blvd 3 0.1 RA
1357 East Rodney Fr Blvd 3 0.2 RA
516 Belleville Ave 8 0.9 IB
19 Phillips Avenue 8 0.1 IB
18 Perkins Lane 8 0.1 MUB
P O Box  81277 8 0.1 IA
352 Cummings Road 8 0.5 MUB
58 Angelica Avenue 8 0.1 IB
66 Phillips Avenue 8 0.1 RC
319 Lincoln Street 7 0.1 IB
500 Water Street 7 0.1 IB
P O Box 51593 7 1.1 IA
130 Rebecca St 7 0.3 RC
P O Box 51593 7 0.4 IA
80  Olde  Knoll  Road 7 0.8 IB
38 Newcombe St 7 0.1 RB
77 East Clinton St 7 0.1 RB
77 E Clinton St 7 0.1 RC
130 Rebecca St 7 0.1 RC
314 Church Street 7 0.1 RC
77 East Clinton St 7 0.1 RC
314 Church Street 7 0.2 RC
460 County Street 7 0.1 RB
460 County Street 7 0.1 RB
404 Nash Road 7 0.1 RB
404 Nash Road 7 0.1 RB
133 William Street 7 0.1 RB
77 E Clinton St 7 0.1 RC
130 Rebecca St 7 0.1 RC
314 Church Street 7 0.1 RC
314 Church Street 7 0.1 RC
314 Church Street 7 0.1 RC
314 Church Street 7 0.2 RC
77 E Clinton St 7 0.9 MUB
P O Box 61122 7 0.3 IA
80 Olde Knoll Road 7 1.3 IB
500 Water Street 7 0.1 IB
80 Olde Knoll Rd 7 0.1 IB
500 Water Street 7 0.1 IB
306 Nash Rd 7 0.2 MUB
1693 Acushnet Avenue 8 0.1 MUB
P O Box 51264 8 0.4 RC
88 Tinkham St 8 0.1 MUB
194 Riverside Ave 8 0.1 IB
628 Pleasant Street 8 0.2 IB
194 Riverside Ave 8 0.2 IB
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194 Riverside Ave 8 0.1 IB
700 Kempton Street 8 0.2 RC
72 Tinkham St 8 0.1 RC
50 Madeira Avenue 8 0.1 RC
1031 Phillips Road 7 0.1 IA
260 Maple Street 7 0.1 RB
322 Query St 7 0.1 RB
131 William St 7 0.1 RB
98 State Street 7 0.1 IA
215 Church St 7 0.1 IA
1031 Phillips Road 7 0.1 RB
1031 Phillips Road 7 0.1 RB
369 Nash Rd 7 0.3 IA
900 Surrey Lane 8 0.2 IA
558 Pleasant Street Suite-311 8 0.3 RB
877 Auburnville Way Unit L2 7 0.2 RB
289 Query St 7 0.1 RB
P O Box 50991 2 0.1 RB
P O Box 50991 2 0.1 RB
4633 Acushnet Ave 8 0.1 RB
5 Archer`S Way 8 0.2 RC
74 Seabury St 7 0.1 RB
87 Seabury Street 7 0.1 RB
74 Seabury St 7 0.1 RB
74 Seabury St 7 0.1 RB
74 Seabury St 7 0.1 RB
105 Keene Rd 8 0.1 RB
762 Kearsage Mt Road 8 0.1 MUB
17 Rochambeau Street 8 0.1 RB
281 Brooklawn Avenue 8 0.1 RB
697 Ashley Blvd 8 0.1 RB
137 Rochambeau St 8 0.2 RB
103 Rochambeau St 8 0.1 RB
5 Earle St 8 0.0 RB
268 Dexter Road 7 0.2 IB
203 Maywood Street 7 0.1 RA
218 Maywood St 8 0.2 RA
53 Howard Avenue 8 0.1 RB
2056 Acushnet Avenue 8 0.1 RB
14 Wilson Street 8 0.2 IB
163 River Rd 8 0.6 IA
14 Euclid Avenue 8 0.0 IB
615 Belleville Ave 8 0.0 RB
800 Belleville Avenue 8 0.2 RB
6 Emerson Avenue 8 0.1 RB
390 Wood St 8 0.1 RB
36 Branscomb St 8 0.1 RB
226 Tarkiln Hill Rd 8 0.1 RB
9 Holden St 8 0.0 RB
208 Tarkiln Hill Road 8 0.1 RB
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348 Harwich St 8 0.1 RB
388 Tarklin Hill Rd 8 0.1 RB
Po Box 87121 8 0.1 RA
Po Box 87121 8 0.2 RA
4 Bertrand Lane 8 0.2 RA
248 Main Street 8 0.3 RB
81 Harwich St 8 0.2 RB
130 Tarkiln Hill Road  Apt 1A 8 0.2 RB
19 Vernon St 8 0.0 RB
209 River Road 8 0.1 IA
2177 Acushnet Avenue 8 0.0 MUB
133 William St 8 2.6 IB
554 Brock Avenue 3 0.1 MUB
1465 Rodney French Blvd 0.0 RA
26 Candlewood Dr 3 0.0 RB
131 William St 3 0.1 IA
32 Frederick St 3 0.1 RB
P O Box 7368 3 0.1 RB
58 Norman Street 3 0.1 RB
32 Anthony Terrace 1 0.2 RA
1016 Ramsgate Lane 1 0.4 RA
1016 Ramsgate Lane 1 1.1 RA
P O Box 3568 1 0.1 RA
908 Tradewind St 1 0.2 RA
72 Division Street 1 0.2 RA
65 Tucker Lane 1 0.5 MUB
27 Valley View Drive 1 0.3 RA
901 Hathaway Rd 1 0.1 MUB
P O Box 80038 1 0.3 RA
97 Mosher Street 1 0.2 RA
97 Mosher Street 1 0.2 RA
P O Box 80038 1 0.1 RA
P O Box 80038 1 0.2 RA
131 William St 3.4 RA
P O Box 80038 1 0.0 RA
131 William St 3.0 RA
131 William St 1.9 RA
131 William St 2.5 RA
131 William St 7.7 RA
131 William St 3.9 RA
133 William Street 114.3 RA
131 William St 7.4 MUB
133 William Street 7.7 MUB

4.9 MUB
131 William St 14.2 MUB
13 Quanapoag Road 2.1 MUB
P O Box 50540 15.3 MUB
P O Box 50540 2.3 IB
133  William  Street 10.1 MUB
Po Box 87121 0.5 MUB
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13 Quanapoag Road 2.0 MUB
42 Fallon Drive 7 1.0 IA
503 Nash Road 7 0.5 IB
1080 Shawmut Ave 7 0.6 IB
1 Lakeshore Center 7 15.4 IB
404 Nash Road 7 1.5 IB
513 Nash Rd 7 0.5 IB
24 No. Front St 7 29.8 IB
P O Box 91 7 0.4 IB
P O Box 798 1.1 IB
479 Mt Pleasant St 7 3.6 IB
789 Mt Pleasant St 7 0.2 MUB
245 Haskell St 0.1 RB
245 Haskell St 0.1 RB
245 Haskell St 0.1 RB
245 Haskell St 7 0.2 RB
30 Cox Street 7 0.1 RB
44 Cox St 7 0.1 RB
44 Cox St 7 0.1 RB
44 Cox St 7 0.1 RB
54 Hammond St 7 0.2 RB
54 Hammond St 7 0.2 RB
100 Sharp Street 7 0.2 MUB
106 James St 7 0.1 RB
54 Hammond St 7 0.2 RB
54 Hammond St 7 0.2 RA
54 Hammond St 7 0.1 RB
30 Babbitt Street 7 0.1 RB
33 Hammond Street 7 0.1 RB
15 Hammond St 7 0.1 RB
1203 Chaffee St 7 0.2 RB
1203 Chaffee St 7 0.2 RB
1203 Chaffee St 7 0.3 RB
1203 Chaffee St 7 0.3 RB
772 New Plainville Road 7 0.1 MUB
4 Causeway Road 7 0.4 RB
1 Cookie Way 7 0.2 RB
231 England St 7 0.1 RB
10 Jones Street 7 0.2 RB
233 England Street 7 0.1 RB
133 Faunce Corner Road 7 0.0 MUB
133 Faunce Corner Road 7 0.1 MUB
4 Causeway Road 7 0.1 RB
218 Downey St 7 0.1 RB
801 Mount Pleasant Street 7 0.1 MUB
74 Seabury St 7 0.1 RB
10 Garrison Lane 7 0.1 RB
54 Hammond St 7 0.1 RB
502 Purchase St 7 0.1 RB
502 Purchase St 7 0.1 RB
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188 Rochambeau Street 7 0.1 RA
819 Tarkiln Hill Road 7 0.1 RB
239 Bonin St 7 0.1 RB
249 Bonin Street 7 0.1 RB
249 Bonin Street 7 0.1 RB
249 Bonin Street 7 0.1 RB
239 Bonin St 7 0.1 RB
131 William St 7 1.9 IB
558 Pleasant St   Suite 201 7 0.1 IB
131 William St 0.0 IB
3932 Elrovia Ave 0.7 RB
21 Laura  Lane 7 0.1 RB
21 Laura Lane 7 0.1 RB
 374 Raymond Street 7 0.1 IB
374 Raymond Street 0.1 IA
374 Raymond Street 0.2 IA
374 Raymond Street 7 0.1 IA
131 William St 1.9 IA
374 Raymond Street 7 0.2 IA
374 Raymond Street 7 0.2 IA
374 Raymond Street 7 0.1 IA
374 Raymond Street 7 0.1 IA
374 Raymond Street 0.1 IA
308 Middle Rd 7 4.0 RB
82 Shaws Cove 7 1.9 RB
34 Flagswamp Road 2.5 IB
19 Long Rifle Road 0.3 MUB
1207 Plainville Ard 7 3.0 RB
1815 Acushnet Avenue 7 0.7 RB
1815 Acushnet Avenue 7 0.2 RB
1146 Old Plainville Road 7 0.2 RB
1146 Old Plainville Road 0.3 RB
1146 Old Plainville Road 0.6 RB
131 William St 12.7 RB
131 William St 17.9 RB

54.1 IA
1815 Acushnet Avenue 7 0.6 RB
133 William St 1.1 RB
C/O Treasurer'S Office 1.7 RB
308 Middle Rd 3.5 RB

2.3 RB
2.8 RB
2.2 RB

1580 Plainville Rd 0.1 RB
0.1 RB
0.1 RB
0.2 RB

1620 Plainville Road 0.2 RB
1580 Plainville Rd 0.1 RB
P O Box 1123N 0.1 RB
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P O Box 1123N 0.1 RB
1496 Old Plainville Rd 0.1 RB
1496 Old Plainville Rd 0.1 RB

0.1 RB
0.1 RB
0.1 RB
0.1 RB
0.1 RB
1.9 RB
2.8 RB
2.6 RB
1.4 RB
0.2 RB
0.1 RB
0.2 RB
1.8 RB
1.0 RB
2.8 RB
1.2 RA
2.8 RB
0.6 RB
2.6 RB

978 Ludlow Street 7 0.4 RB
708 New Plainville Road 7 0.9 RB
781 Church Street 8.7 IB
133 William Street 7 0.8 MUB
699 Tarkiln Hill Road 7 2.6 IB
61 Cedar Street 7 0.4 MUB
131 William St 0.0 IA
131 William St 0.1 RB
525 North Front Street 1.0 RB
1 Scott`S Way 1.5 IB
1 Scott`S Way 1.5 IB
1 Scott`S Way 2.1 IB
2416 Repetto Ave 0.2 RB
32 Parker Street 7 3.1 RB
87 Conway Street 5.4 RB
32 Parker Street 20.0 RB
131 William St 0.2 IB
131 William St 0.2 IB
59 Frank Street 0.2 IB
409 High Hill Road 7 0.1 IB
409 High Hill Road 7 0.3 IB
409 High Hill Road 7 0.0 IB
P O Box 249 7 0.1 IB
6844 Hughes Rd West 7 0.1 IB
6844 Hughes Rd West 7 0.1 IB
13 Studley Street   #1 7 0.2 IB
31 Cedar Hill Drive 0.2 IB
17 Ostend St 0.1 IB
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4800 Arbutus Avenue 0.2 IB
629 County Street 0.1 IB
Municipal Building 0.1 IB
12 Cove St 0.1 IB
P O Box 50082 7 0.2 IB
207 Hathaway Rd 7 0.2 IB
207 Hathaway Rd 7 0.2 IB
Algin Dr Rfd 2 7 0.1 IB
131 William Street 7 0.3 IB
12 Grandview Ave 7 0.4 IB
10 Vista Dr 7 0.3 IB
15 Townsend Street 0.1 IB
41  Winsor  Street 0.1 IB
132 Illinois St 0.1 IB
132 Illinois St 0.1 IB
156 Alden Road 0.2 IB
97 Coffin Avenue 0.2 IB
97 Coffin Avenue 0.2 IB
629 County Street 7 0.3 IB
12 Grandview Ave 7 0.8 IB
191 Shawmut Ave 7 0.2 IB
407 Park Ave 7 0.1 IB
207 Hathaway Rd 7 0.1 IA
131 William St 0.3 IB
43 Lambeth St 7 0.2 RB
10 Hitching Post Road 0.1 RB
10 Hitching Post Road 0.1 RB
P O Box 249 7 0.0 IB
743 Tarkiln Hill Rd 7 0.1 RB
743 Tarkiln Hill Rd 7 0.1 RB
743 Tarkiln Hill Rd 7 0.1 RB
41 Dana St 7 0.1 RB
41 Dana St 7 0.1 RA
41 Dana St 7 0.1 RB
41 Dana St 7 0.0 RB
41 Dana St 7 0.0 RB
70 Lambeth Street 0.2 IB
70 Lambeth Street 7 0.2 IB
131 William St 0.2 IB
131 William St 0.2 IB
131 William St 0.2 IB
131 William St. 0.2 IB
131 William St. 0.2 IB
131 William St 0.2 IB
131 William St 0.2 IB
131 William St 0.2 IB
1069 Mt Pleasant St 7 0.1 RB
1107 Pelletier St 7 0.1 RB
1107 Pelletier St 7 0.1 RB
558 Pleasant St   Suite 201 7 0.1 RB
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82 Cranberry Highway 7 0.0 RB
82 Cranberry Highway 7 0.0 RB
1093 Pelletier Street 7 0.1 RB
131 William St. 7 0.1 RB
446 Plantation Dr 7 0.2 RB
953 Carleton Road 7 0.0 RB
235 County Street 7 0.2 RB
798 Tarkiln Hill Rd 7 0.2 RB
798 Tarkiln Hill Rd 7 0.0 RB
1083 Pelletier Street 7 0.1 RB
1069 Pelletier Street 7 0.1 RB
1067 Pelletier St 7 0.2 RB
221 Rochambeau St 8 0.1 RB
236 Rochambeau St 8 0.2 RB
51 Lawrence Street 8 0.0 RB
500 Water Street 7 0.2 IB
721 Ashley Blvd 8 0.2 RB
54 Humphrey Street 8 0.0 RA
1012 Belleville Ave 8 0.2 RA
2237 Acushnet Ave 8 0.1 RA
2237 Acushnet Ave 8 0.1 RA
1001 Belleville Ave 8 0.1 RA
10 Tupelo Court 8 0.0 MUB
10 Tupelo Court 8 0.0 MUB
Po Box 87121 8 0.2 RA
Po Box 87121 8 0.2 RA
Po Box 87121 8 0.2 RA
Po Box 87121 8 0.3 RA
Po Box 87121 8 0.4 RA
Po Box 87121 8 0.4 RA
18 Grenier St 8 0.1 RA
90 Peckham Road 8 0.1 RA
79 Mill Rd 8 0.2 RA
2289 Acushnet Ave 8 0.1 MUB
386 Prescott Street 7 0.0 RA
386 Prescott Street 7 0.0 RA
396 Hawes Street 8 0.2 RA
142 Lawrence St 8 0.2 RA
95 Worcester St 7 0.2 RB
108 Worcester Street 7 0.2 RB
117 Worcester Street 7 0.2 IA
555 Church St 7 0.2 RB
22 Worcester Street 7 0.1 RB
628 Church St 7 0.2 RA
488 Prescott St 8 0.2 RA
451 Hawes St 8 0.2 RA
488 Prescott St 8 0.2 RA
452 Hawes St 8 0.1 RA
109 Sycamore Street 8 0.1 RA
74 Seabury St 8 0.1 RA
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232 Lawrence Street 8 0.1 RA
751  Church  Street 9 4.3 IA
221 Worcester St 9 0.2 RB
249 Worcester Street 9 0.4 RB
209 Jarry Street 8 0.2 RA
259 Raymond Street 8 0.1 RA
861 Ashley Blvd 8 0.1 MUB
163 Belleville Road 8 0.2 RA
332 Mendall Road 8 0.2 RA
264 Oregon St 8 0.1 RA
193 Appleton Street 8 0.1 RA
955 Ashley Blvd 8 0.3 RA
1566 Drift Road 8 0.1 RA
374 Raymond St 8 0.2 RA
257 Oregon Street 8 0.1 RA
84 Menton Street 8 0.1 RA
1001 Ashley Blvd 8 0.2 RA
40 Menton Street 8 0.1 RA
1001 Ashley Blvd 8 0.3 RA
1001 Ashley Blvd 8 0.3 RA
959 Homestead Street 8 0.0 RB
384 Cummington St 8 0.1 RA
1507 Sassaquin Avenue 8 0.1 RA
919 Westland St 8 0.1 RA
968 Norwood Street 8 0.1 RA
968 Norwood Street 8 0.2 RA
997 Norwood Street 8 0.2 RA
67 High Hill Rd 4.7 RA
58 High Hill Road 3.1 RA
22 High Hill Road 9.0 RA
1210 Plainville Road 5.0 RB
Po Box 87121 7 0.1 RA
1210 Plainville Road 7 1.8 RA
131 William St 19.9 RA
P O Box 50883 8.7 RA
781 Church Street 12.2 IC
131 William St 0.0 IC
133 William St 2 0.1 RC
One Mcknight Place #446 1 0.1 MUB
65 Woodlawn St 2 0.2 RB
83 Dudley St 2 0.2 MUB
216 Winston Street 8 0.1 RA
17  Winsor Street 8 0.1 RA
947 Elliott St 8 0.3 RA
947 Elliott St 8 0.2 RA
972 Elliott St 8 0.2 RA
947 Elliot St 8 0.2 RA
947 Elliott St 8 0.3 RA
916 Bristol St 8 0.2 RA
1033 Shelburne St 8 0.2 RA
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947 Elliot St 8 0.1 RA
1008 59Th Street Nw 8 0.2 RA
2 Michelle Lane 8 0.1 RA
1051 Montrose St 8 0.2 RA
1051 Montrose St 8 0.0 RA
1044 Sterling St 8 0.2 RA
1014 Sterling Street 8 0.1 RA
151 Lake Street 0.1 RB
211 Middle Rd 0.2 RB
211 Middle Rd 0.1 RB
74 Seabury St 0.1 RB
211 Middle Rd 0.2 RB
211 Middle Rd 0.2 RB
5 Lakewood Road 0.2 RB
211 Middle Rd 0.2 RB
5 Lakewood Road 0.2 RB
1815 Acushnet Ave 0.2 RB
1815 Acushnet Ave 0.2 RB
1815 Acushnet Ave 8 0.2 RB
1815 Acushnet Ave 8 0.2 RB
987 Osgood St 8 0.1 RB
211 Middle Rd 8 0.2 RB
211 Middle Rd 8 0.2 RB
211 Middle Rd 0.2 RA
211 Middle Rd 8 0.2 RB
101 Page Street 0.2 RB
101 Page Street 8 0.2 RB
101 Page Street 0.2 RB
101 Page Street 0.2 RB
101 Page Street 0.1 RB
101 Page Street 0.1 RB
101 Page Street 0.2 RA
954 Osgood St 0.4 RB
101 Page Street 0.2 RB
211 Middle Rd 8 0.2 RB
6 Bell Starr Rd 0.1 RB
2 Monmouth St 0.1 RB
2 Monmouth St 0.1 RB
70 Lambeth Street 1.0 RB
211 Middle Rd 8 0.2 RB
70 Lambeth Street 8 0.4 RB
211 Middle Rd 8 0.2 RB
954 Osgood Street 8 0.1 RB
954 Osgood St 8 0.1 RB
968 Osgood St 8 0.1 RB
923 Maplewood Street 8 0.2 RB
901 Maplewood St 8 0.2 RB
2676 Acushnet Ave 8 0.1 RB
2676 Acushnet Ave 8 0.1 RB
840 Terry Lane 8 0.2 RB
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1001 Ashley Blvd 8 0.1 RA
8 Merrymount Drive 8 0.1 RB
824 Main Street 8 0.2 RB
824 Main Street 8 0.1 RB
151 Lake Street 8 0.3 RB
447 Wood Street 8 0.1 RB
2 Monmouth St 8 2.1 RB
902 Terry Lane 8 0.1 RB
954 Osgood St 8 0.1 RB
2 Monmouth Street 0.4 RB
2 Monmouth St 0.3 RB
100 Walworth St 0.2 RB
100 Walworth St 0.2 RB
211 Middle Rd 0.2 RB
211 Middle Rd 0.2 RB
1015 Joyce St 8 0.1 RA
111 Borden St     Apt 314 8 0.2 RA
1051 Joyce St 8 0.2 RA
223 County Street 8 0.2 RA
1059 Joyce St 8 0.1 RA
1073 Joyce Street 8 0.2 RA
1081 Joyce St 8 0.2 RA
296 Belair St 8 0.1 RA
288 Belair St 8 0.1 RA
278 Belair Street 8 0.1 RA
272 Belair Street 8 0.2 RA
146 Main Street 8 0.2 RB
146 Main Street 8 0.2 RA
236 Belair Street 8 0.1 RA
2907 Acushnet Avenue 8 0.0 RB
64 Sycamore Street 8 0.2 RA
1163 Joyce St 9 0.2 RA
1163 Joyce St 9 0.1 RA
1141 Joyce St 9 0.2 RA
19 Irving Street 8 0.1 RA
355 Belair St 9 0.1 RA
355 Belair St 9 0.1 RA
352 Natick St 9 0.1 RA
352 Natick St 9 0.1 RA
1415 Main St 8 0.4 RB
351 Natick St 9 0.2 RA
351 Natick St 9 0.2 RA
14 Leland Street 8 0.1 RB
26 Ricketson St 8 0.1 RA
1415 Main St 8 0.2 RA
971 Wildwood Rd 9 0.1 RA
2359 Purchase Street 8 0.2 MUB
1175 Joyce St 9 0.3 RA
1175 Joyce St 9 0.2 RA
2767 Acushnet Ave 8 0.1 RB
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404 Middle Road 8 0.2 MUB
1116 Chaffee St 8 0.2 RA
4561 Lincoln Lane E 8 0.2 RA
4561 Lincoln Lane E 8 0.2 RA
561 Main Street 8 0.2 MUB
66 Snipatuit Rd 8 0.1 RA
66 Snipatuit Rd 8 0.1 RA
757 Wildwood Road 8 0.1 RA
1148 Dutton St 8 0.1 RA
1142 Dutton St 8 0.1 RA
133 William Street 8 0.2 MUB
1028 Dewey St 8 0.1 RB
133 William Street 8 4.6 RB
1115 Dewey Street 8 0.0 RA
1125 Dewey Street 8 0.0 RA
133 William Street 8 0.7 RB
1035 Dutton St 8 0.2 MUB
839 Wildwood Rd 9 0.2 RA
839 Wildwood Rd 9 0.3 RA
839 Wildwood Rd 9 0.3 RA
2359 Purchase Street 8 0.3 MUB
227 Myrtle St 8 0.1 RA
14 Howard Street 8 0.2 MUB
158 Charles Mccombs Blvd 8 0.2 RA
P O Box D 12 8 0.1 RB
C/O M Bobola 8 0.1 RB
P O Box D 12 8 0.1 RB
31 Garrison Road 8 0.3 RA
867 Middle Road 8 0.2 RA
933 Glen St 8 0.1 RA
923 Abrams Street 8 1.0 RA
645 County Street Suite #2 8 0.1 RA
923 Abrams Street 8 0.1 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.3 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.3 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.3 RA
14 Howard Street 8 0.3 RA
14 Howard Street 8 0.3 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.4 RA
14 Howard Street 8 0.4 RA
14 Howard Street 8 0.3 RA
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14 Howard Street 8 0.3 RA
14 Howard Street 8 0.4 RA
14 Howard Street 8 0.6 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.3 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.3 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.3 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.2 RA
14 Howard Street 8 0.3 RA
954 Glen St 8 0.2 RA
954 Glen St 8 0.2 RA
951 Abrams Street 8 0.1 RA
950 Glen St 8 0.1 RA
867 Church Street 9 1.2 IA
5 Brownell Avenue 9 3.1 IA
796 Church Street 9 0.6 RA
5 Brownell Ave 9 0.4 IA
867 Church Street 9 6.7 IA
765 Wildwood Rd 9 0.2 RB
765 Wildwood Rd 9 0.2 RB
926 Church Street 9 1.3 RB
158 Charles Mccombs Blvd 2.6 RC
1186 Chaffee Street 9 0.1 RA
1186 Chaffee Street 9 0.1 RA
1186 Chaffee Street 9 0.1 RA
1186 Chaffee Street 9 0.1 IA
1186 Chaffee Street 9 0.1 IA
765 Wildwood Rd 9 0.9 IA
765 Wildwood Rd 9 0.1 IA
765 Wildwood Rd 9 0.2 RA
757 Wildwood Road 9 0.3 RA
120 Snow`S Pond Rd 9 0.2 RA
1260 Shawmut Avenue 9 0.2 RB
765 Wildwood St 9 0.3 IA
765 Wildwood Road 9 0.4 IA
158 Charles Mccombs Blvd 6.6 RC
86 Mate Drive 0.0 RA
94 Mate Drive 0.2 RA
158 Charles Mccombs Blvd 0.2 RA
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158 Charles Mccombs Blvd 0.2 RA
158 Charles Mccombs Blvd 0.2 RA
158 Charles Mccombs Blvd 0.2 RA
158 Charles Mccombs Blvd 0.2 RA
158 Charles Mccombs Blvd 0.2 RA
158 Charles Mccombs Blvd 0.1 RA
158 Charles Mccombs Blvd 0.1 RA
158 Charles Mccombs Blvd 0.1 RA
158 Charles Mccombs Blvd 0.1 RA
158 Charles Mccombs Blvd 0.1 RA
158 Charles Mccombs Blvd 0.0 RA
99 Mate Drive 0.1 RA
158 Charles Mccombs Blvd 8.3 RA
158 Charles Mccombs Blvd 0.1 RA
158 Charles Mccombs Blvd 0.2 RA
158 Charles Mccombs Blvd 0.2 RA
158 Charles Mccombs Blvd 0.2 RA
158 Charles Mccombs Blvd 0.2 RA
158 Charles Mccombs Blvd 0.2 RA
158 Charles Mccombs Blvd 0.3 RA
158 Charles Mccombs Blvd 0.2 RA
158 Charles Mccombs Blvd 0.3 RA
158 Charles Mccombs Blvd 0.2 RA
158 Charles Mccombs Blvd 0.3 RA
158 Charles Mccombs Blvd 0.2 RA
12 Balsam Street 9 0.3 IA
158 Charles Mccombs Blvd 0.3 RA
158 Charles Mccombs Blvd 0.2 RA
158 Charles Mccombs Blvd 0.2 RA
192 Tarkiln Place 0.1 RA
158 Charles Mccombs Blvd 0.2 RA
158 Charles Mccombs Blvd 0.2 RA
158 Charles Mccombs Blvd 0.2 RA
158 Charles Mccombs Blvd 0.2 RA
158 Charles Mccombs Blvd 0.2 RA
158 Charles Mccombs Blvd 0.2 RA
158 Charles Mccombs Blvd 0.2 RA
158 Charles Mccombs Blvd 0.3 RA
12 Balsam Street 9 0.1 IA
12 Balsam Street 9 0.1 IA
12 Balsam Street 9 0.1 IA
12 Balsam Street 9 0.1 IA
56 Sheldon Street 9 0.5 IA
1203 Chaffee St 9 0.5 IA
105 Nauset St 9 0.0 MUB
105 Nauset St 0.1 MUB
3 Ledgewood Blvd 1.3 MUB
Po Box 87121 0.3 IA
Po Box 87121 0.9 IA
105 Nauset St 0.2 MUB
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962 Kempton St 3.9 RB
1062 Phillips Road 8 0.1 RA
Po Box 87121 1.8 IC
1415 Main St 8 0.1 RA
1415 Main St 8 0.1 RA
Po Box 87121 1.7 IC
1415 Main St 8 0.1 RA
1415 Main St 8 0.1 RA
1415 Main St 8 0.1 RA
1415 Main St 8 0.1 RA
1415 Main St 8 0.1 RA
1415 Main St 8 0.1 RA
49 Agnes St 9 0.1 RA
43 Agnes St 9 0.2 RA
862 Pine Hill Drive 9 0.2 RA
33 Agnes St 9 0.2 RA
55 Agnes St 9 0.2 RA
1011 Wildwood Rd 8 0.2 RA
263 State Road 9 5.0 RB
3038 Acushnet Avenue 8 0.2 RA
3044 Acushnet Ave 8 0.1 MUB
8 Windward Way 8 0.9 MUB
272 Palmer Street 9 3.1 RB
811 Mount Pleasant Street 9 3.3 RB
227 Winston St 8 0.2 RA
227 Winston St 8 0.2 RA
3861 Ravena Dr 8 0.1 RA
3861 Ravena Dr 8 0.1 RA
3861 Ravena Dr 8 0.2 RA
3861 Ravena Dr 8 0.3 RA
47 Hidden Bay Drive 8 0.1 RA
709 Dana Farms 8 0.2 RA
286 Herman Melville Blvd 0.2 MUB
272 Palmer Street 9 8.5 RB
1088 Phillips Road 8 0.0 RA
93 Jarry St 8 0.1 RB
3610 Acushnet Avenue 8 0.0 RA
965 Fox St 8 0.2 RB
867 Middle Road 9 4.2 RB
179 Kathleen St 8 0.4 RA
874 Lucy St 8 0.9 RA
867 Middle Rd 9 0.2 IA
7 County Road 8 1.1 RA
Po Box 87121 4.6 IC
P O Box 8756 9 0.2 IA
1088 Phillips Road 8 0.1 RA
193 R Pope`S Island 8 0.9 RA
1032 Wildwood Rd 8 0.1 RA
867 Middle Road 9 2.0 RB
Phillips Rd 9 0.9 RB
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29 Frank Street 9 0.4 RB
209 Park St 9 0.2 RB
1188 Phillips Rd 9 0.1 RA
173 Stevenson Street 9 0.1 RB
165 Stevenson St 9 0.2 RB
10 Haigh Avenue 9 0.2 RB
162 Whitman Street 9 0.2 RB
139 Stevenson Street 9 0.3 RB
904 Wildwood Road 8 0.1 RB
24 Jocelyn Street 9 0.9 IA
1297 Phillips Rd 9 0.2 RA
77 Hathaway Street 9 0.1 RB
77 Hathaway Street 9 0.2 RB
77 Hathaway Street 9 0.1 RB
1097 Marlboro Street 8 0.1 RB
1016 Sheffield St 8 0.0 RB
41 Sycamore Street 8 0.0 RB
77 Hathaway Street 9 0.1 RB
131 William St 9 0.1 RB
77 Hathaway Street 9 0.2 RB
2 Trout Farm Way 8 0.0 RA
131 William Street 9 0.0 RB
77 Hathaway Street 9 0.1 RB
77 Hathaway Street 9 0.1 RB
77 Hathaway Street 9 0.1 RB
77 Hathaway Street 9 0.1 RB
P.O. Box 51351 9 0.1 RB
P.O. Box 51351 9 0.2 RB
P.O. Box 51351 9 0.2 RB
P.O. Box 51351 9 0.1 RB
P.O. Box 51351 9 0.1 RB
41  Sycamore  Street 9 0.1 RB
41  Sycamore  Street 9 0.2 RB
41  Sycamore  Street 9 0.1 RB
41  Sycamore  Street 9 0.1 RB
41  Sycamore  Street 9 0.2 RB
3355 Acushnet Ave 8 0.2 RB
1058 Marlborough St. 8 0.1 RB
1058 Marlborough St 8 0.1 RB
483 Elm St 8 0.1 RB
1097 Marlboro Street 8 0.2 RB
P.O. Box 51351 9 0.1 RB
P.O. Box 51351 9 0.1 RB
P.O. Box 51351 9 0.1 RB
P.O. Box 51351 9 0.2 RB
6 Nyes Lane 8 0.2 RA
131 William Street 8 0.0 RB
1200 Bartlett St 8 1.2 RB
3341 Acushnet Avenue 8 0.3 MUB
1074 Forbes Street 8 0.7 RB
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1074 Forbes Street 8 0.2 RB
1200 Bartlett St 8 0.8 RB

8 0.0 RB
1032 Forbes Street 8 0.1 RB
3263 Acushnet Ave 8 0.3 MUB
1200 Bartlett St 8 0.5 RB
3244 Acushnet Ave 8 0.3 MUB
1149 Main Street 8 0.6 RA
Wendell St R.F.D.#2 8 2.4 RA
1200 Bartlett St 8 0.6 RB
6 Nyes Lane 8 0.2 RB
6 Nye`S Lane 8 0.2 RB
6 Nye`S Lane 8 0.2 RB
24 Jocelyn Street 8 0.2 RB
24 Jocelyn Street 8 0.2 RB
1200 Bartlett St 8 0.9 RB
158 Charles Mccoombs Blvd 9 1.5 RA
867 Middle Rd 9 11.7 RA
150 John Vertente Bouvelard 9 18.3 IC
227 Union St    Rm 607 9 4.4 IC
227 Union Street    Rm 607 9 0.3 IC
131 William St 9 0.3 IC
133 William Street 9 0.4 IC
P O Box 965 9 0.2 IC
One Financial Plaza Suite 2500 44.7 IC
227 Union Street 9 6.5 IC
227 Union Street 9 14.1 IC
P O Box 965 9 1.7 IC
227 Union Street 1.0 IC
100 Summit Lake Drive - Suite 410 0.1 IC
77 Hathaway Street 9 0.1 RA
1061 Almy Street 9 0.3 RA
629 County Street 9 0.2 RA
1014 Almy St 9 0.1 RA
1032 Almy St 9 0.1 RA
1044 Almy Street 9 0.3 RA
1830 Sw 92Nd Avenue 9 0.3 RA
629 County Street 9 0.2 RA
629 County Street 9 0.2 RA
629 County Street 9 0.0 RA
3570 Acushnet Ave 9 0.5 RA
54 Nauset St 9 0.4 RA
3 Langlois Pines 1.2 RA
3468 Acushnet Ave 0.3 RA
219 Maywood St 9 1.1 RA
219 Maywood St 9 1.2 RA
219 Maywood St 9 0.5 RA
10 Middle Wood Dr 9 0.2 RA
One Apple Hill Suite 225 9 0.1 RA
One Apple Hill  Suite 225 9 0.1 RA
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One Apple Hill  Suite 225 9 0.1 RA
One Apple Hill  Suite 225 9 0.1 RA
3448 Acushnet Avenue 9 0.2 RA
133 William St 9 2.3 RA
3806 Acushnet Avenue 1.6 RA
11 Longview Road 9 3.3 RA
1 High Hill Road 8 0.0 RA
1815 Acushnet Avenue 9 2.6 RA
700 Kempton Street 9 11.3 RA
12 Ruth Street   Apt 613 9 3.5 RA
3627 Acushnet Ave 9 0.4 RA
1032 Almy St 9 0.3 RA
1008 Holbrook St 9 0.2 RA
3627 Acushnet Ave 9 0.3 RA
310 Salem St 9 7.9 IC
25  Brewster  Street 9 0.1 RA
25 Brewster  Street 9 0.2 RA
133 William St 9 0.2 RA
133 William Street 9 0.3 RA
29 Princeton Street 9 10.9 RA
459 Dover Cir 9 0.3 RA
31 Bradford St 9 0.3 RA
3842 Acushnet Ave 9 0.1 RA
3842 Acushnet Ave 9 0.6 RA
1032 Almy St 9 0.1 RA
1014 Almy  Street 9 0.1 RA
33 Randall Street 0.3 RA
3501 Acushnet Ave 9 0.2 RA
24 Jocelyn Street 1.0 RA
973 Pembroke Street 9 0.8 RA
973 Pembroke St 9 0.2 RA
629 County Street 9 0.2 RA
629 County Street 9 0.2 RA
1020 Holbrook St 9 0.5 RA
629 County Street 9 0.1 RA
1017 Churchill Street 9 0.2 RA
1027 Churchill St 9 0.2 RA
1131 Westgate St 9 0.2 RA
1131 Westgate St 9 0.2 RA
1131 Westgate St 9 0.2 RA
1131 Westgate St 9 0.2 RA
1131 Westgate St 9 0.2 RA
1131 Westgate St 9 0.2 RA
1131 Westgate St 9 0.2 RA
30 Roundsville Drive 9 0.2 RA
1137 Westgate 9 0.2 RA
1131 Westgate St 9 0.2 RA
1157 Westgate Street 9 0.3 RA
Battery March Park Ii 9 0.7 RA
150 John Vertente Boulevard 1.6 IC
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150 John Vertente Boulevard 30.6 IC
150 John Vertente Boulevard 2.5 IC
131 William Street 9 42.7 IC
227 Union Street    Rm 607 9 21.3 IC
227 Union Street    Rm 607 9 26.3 IC
500 Lakeview Road 8.9 IC
150 John Vertente Boulevard 9 15.2 RB
700 Pleasant Street 9 0.0 IC
700 Pleasant Street 9 0.0 IC
1815 Acushnet Avenue 10.0 IC
227 Union Street   Rm 607 0.4 IC
227 Union Street    Rm 607 1.0 IC
150 John Vertente Blvd 27.4 IC
3 Holly Street 0.1 RA
321 Corrientes Circle 1.8 RA
4208 Acushnet Ave 1.0 RA
4208 Acushnet Ave 1.0 RA
17825 Daves Ave 1.9 RA
4208 Acushnet Ave 9 0.2 RA
4208 Acushnet Ave 9 0.3 RA
4208 Acushnet Ave 9 0.3 RA
4162 Acushnet Ave 9 0.1 RA
2232 Kapiolani Blvd 9 0.5 RA
4162 Acushnet Ave 9 0.1 RA
4162 Acushnet Ave 9 0.1 RA
17825 Daves Ave 9 0.2 RA
4208 Acushnet Ave 9 0.2 RA
70 Lambeth Street 0.4 RA
4090 Acushnet Ave 1.9 RA
1 Woodcart Dr 1.2 RA
1033 Braley Rd 9 0.8 RA
4090 Acushnet Ave 0.8 RA
70 Lambeth Street 3.2 RA
70 Lambeth Street 9 0.7 MUB
560 Rockdale Avenue 9 6.5 RA
65 Sprague Street 9 2.0 IC
102 Laurelwood Dr 9 0.7 RA
4060 Acushnet Ave 1.0 RA
3 Blueberry Drive 0.1 RA
13 Blueberry Drive 9 0.0 RA
15 Blueberry Drive 9 0.0 RA
17 Blueberry Drive 9 0.1 RA
21 Blueberry Drive 9 0.1 RA
70 Lambeth Street 9 0.9 MUB
65 Sprague Street 9 11.2 IC
193R Pope`S Island 9 3.5 IC
193R Pope`S Island 9 2.0 IC
70 Lambeth Street 0.2 RA
70 Lambeth Street 0.2 RA
70 Lambeth Street 0.6 RA
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70 Lambeth Street 0.5 RA
70 Lambeth Street 0.5 RA
70 Lambeth Street 0.4 RA
70 Lambeth Street 0.4 RA
70 Lambeth Street 0.4 RA
70 Lambeth Street 0.4 RA
70 Lambeth Street 0.8 RA
70 Lambeth Street 0.6 RA
70 Lambeth Street 0.4 RA
70 Lambeth Street 0.3 RA
70 Lambeth Street 0.3 RA
70 Lambeth Street 5.3 RA
70 Lambeth Street 0.2 RA
70 Lambeth Street 0.2 RA
3 Ledgewood Boulevard 9 0.1 RA
651 Orchard Street 9 0.2 RA
651 Orchard Street 9 0.4 RA
651 Orchard Street 9 0.3 RA
3 Ledgewood Boulevard 0.8 RA
3 Ledgewood Blvd 0.5 RA
1015 May St 9 0.1 RA
1023 Tobey Street 9 0.1 RA
1043 June Street 9 0.1 RA
28 Mansfield Street 9 0.2 RA
1035 Sassaquin Ave 9 0.1 RA
1042 Cherokee St 9 0.1 RA
1046 Pequot Street 9 0.1 RA
1113 Braley Rd 9 0.2 RA
1127 Braley Rd 9 0.2 RA
1071 Pequot St 9 0.1 RA
1123 Cherokee Street 9 0.1 RA
1122 Sassaquin Avenue 9 0.1 RA
1122 Sassaquin Avenue 9 0.1 RA
1069 Sassaquin Ave 9 0.1 RA
1069 Sassaquin Ave 9 0.1 RA
1025 Pequot St 9 0.2 RA
266 Massapoag Ave 9 0.2 RA
41  Winsor  Street 9 0.1 RA
1111 Sassaquin Ave 9 0.2 RA
1025 Pequot St 9 0.1 RA
1102 Tobey St 9 0.2 RA
1070 Tobey St 9 0.2 RA
1064 Tobey Street 9 0.1 RA
311 Knotts Circle 9 0.2 RA
311 Knotts Circle 9 0.2 RA
1475 Morton Avenue 9 0.3 RA
1444 Morton Avenue 9 0.1 RA
1070 Tobey St 9 0.2 RA
1070 Tobey St 9 0.1 RA
166 County Road 9 0.1 RA
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1126 Pequot St 9 1.8 RA
1092 Pequot St 9 0.2 RA
1071 Pequot St 9 0.1 RA
1137 Sassaquin Avenue 9 0.1 RA

9 0.1 RA
70 Lambeth Street 9 0.0 RA
1070 Tobey St 9 0.1 MUB
7 Fairway Drive 9 0.6 RA
7 Fairway Drive 9 0.2 RA
246 River Road 9 0.0 RA
82 Blaze Rd 9 0.1 RA
246 River Road 9 0.0 RA
22 Briarwood Drive 9 0.0 RA
42 Briarwood Ct 9 0.1 RA
Po Box 50071 9 5.1 RA
4633 Acushnet Ave 9 0.9 MUB
P O Box 280402 9 1.0 MUB
422 Mariano Bishop Boulevard 9 0.3 MUB
70 Lambeth Street 9 0.1 MUB
4633 Acushnet Ave 9 0.5 MUB
133 William Street 9 0.2 RB
4654 Acushnet Ave 9 0.0 RA
4656 Acushnet Avenue 9 0.1 RA
46 Winfield Street 9 0.1 RA
P.O. Box 50070 9 0.1 RA
1258 Robin St 9 0.0 RA
4640 Acushnet Avenue 9 0.1 RA
970 Oakley St 9 0.1 RA
954 Thorndike St 9 0.1 RA
23 Gabriel Farm Drive 0.1 RA
628 Pleasant Street 9 0.0 RA
23 Gabriel Farm Drive 0.1 RA
323 Neck Road 0.1 RA
323 Neck Road 0.1 RA
323 Neck Road 0.1 RA
323 Neck Road 0.1 RA
323 Neck Road 0.1 RA
323 Neck Road 0.1 RA
323 Neck Road 0.1 RA
323 Neck Road 0.2 RA
323 Neck Road 0.1 RA
959 Pontiac Street 0.1 RA
959 Pontiac Street 0.1 RA
959 Pontiac Street 0.1 RA
72 Pine Street 0.1 RA
72 Pine Street 0.1 RA
963 Brantwood St 9 0.1 RA
963 Brantwood St 9 0.1 RA
963 Brantwood St 9 0.1 RA
963 Brantwood St 9 0.1 RA
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700 Kempton Street 0.2 RA
963 Brantwood St 0.1 RA
909 Oakley Street 9 0.1 RA
133 William Street 9 0.1 RA
1173 Pleasant St 9 0.1 RA
30 Cornell Street 9 0.1 RA
29 Frank Street 9 0.4 RA
954 Thorndike St 9 0.1 RA
883 Crescent St 9 0.1 RA
4462 Acushnet Avenue 9 0.1 RB
1815 Acushnet Avenue 0.2 RA
978 Kensington Street 9 0.0 MUB
327 North West Street 9 0.1 RA
1173 Pleasant St 9 0.1 RA
325 Northwest St 9 0.1 RA
101 Page Street 9 0.1 RA
101 Page Street 0.1 RA
101 Page Street 0.1 RA
101 Page Street 0.1 RA
101 Page Street 0.1 RA
101 Page Street 0.2 RA
101 Page Street 0.1 RA
101 Page Street 0.1 RA
101 Page Street 0.1 RA
101 Page Street 0.1 RA
101 Page Street 0.1 RA
101 Page Street 9 0.1 RA
101 Page Street 9 0.1 RA
101 Page Street 9 0.1 RA
101 Page Street 0.1 RA
101 Page Street 0.1 RA
101 Page Street 0.1 RA
101 Page Street 0.1 RA
101 Page Street 9 0.2 RA
1398 R Sassaquin Ave 9 0.2 RA
30 Wren Street 9 0.2 RA
101 Page Street 0.3 RA
101 Page Street 0.1 RA
101 Page Street 0.1 RA
101 Page Street 0.1 RA
101 Page Street 0.1 RA
101 Page Street 0.1 RA
101 Page Street 9 0.1 RA
1398 R Sassaquin Ave 9 0.6 RA
1479 Morton Ave 9 2.1 RA
33 Lark St 9 0.1 RA
25 Lark St 9 0.2 RA
943 Wildwood Rd 9 0.2 RA
943 Wildwood Rd 9 0.1 RA
1277 Cardinal Street 9 0.1 RA
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16 Clark St 9 0.1 RA
101 Page Street 9 0.0 RA
1208 Robin St. 9 0.1 RA
12 Bluejay Street 9 0.0 RA
59 Chestnut Street 9 0.2 RA
59 Chestnut Street 9 0.9 RA
59 Chestnut Street 9 0.5 RA
59 Chestnut Street 9 0.2 RA
59 Chestnut Street 9 0.4 RA
1184 Sassaquin Ave 9 0.3 RA
26 Oriole St 9 0.1 RA
26 Oriole St 9 0.1 RA
1272 Sassaquin Ave 9 0.1 RA
1388 Sassaquin Avenue 9 0.2 RA
1364 Sassaquin Avenue 9 0.2 RA
66 Roosevelt Street 3 0.1 RC
P O Box 40159 3 0.3 RB
40 Dorothy Rd 3 0.1 RC
P O Box 40159 3 0.2 MUB
530  Wareham Street 1 0.1 MUB
435 Depot St 1 0.1 MUB
131 William St 1 0.0 RC
12 Kingston Street 1 0.0 RC
24 Mcgurk Street 1 0.1 RC
408 Chase Road 1 0.1 RC
19 Ruth Street 3 0.2 RC
43 Roosevelt Street 1 0.1 RC
70 Hedge Street 3 0.1 MUB
319 Hemlock St 1 0.0 RB
45 Bliss St 1 0.1 RB
157 Bolton St 1 0.1 RB
123 Frank Street 1 0.0 RB
26 Terry Drive 1 0.0 RB
700 Kempton Street 1 0.6 MUB
232  Bolton  Street 1 0.1 RB
198 Rockland St 1 0.2 RB
171 Osborn Street 1 0.2 RB
171 Osborn St 1 0.2 RB
1600 Padanaram Ave 1 0.1 IB
1574 Padanaram Ave 1 0.1 IB
9 Farmers Circle 1 0.2 IB
1599 Padanaram Ave 1 0.0 RB
1600 Padanaram Ave 1 0.1 RB
1815 Acushnet Avenue 1 0.2 RB
1532 Cove Road 1 0.1 RB
1532 Cove Road 1 0.1 RB
1385 Hancock Street 1 0.4 IB
1385 Hancock Street 1 0.2 IB
651 Orchard Street Suite 200 1 2.4 MUB
1275 Cove Rd 1 0.0 IA
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133  William  Street 21.2 3FOR
131 William St 8.2 3FOR
131 William St 0.1 3FOR
95 Jouvette St 1 0.1 RC
P O Box 696419 1 0.1 RC
90 Scott St 1 0.0 MUB
131 William St 1 0.2 MUB
390 Fisher Road 1 0.1 RC
9 Jacintho Street 1 0.2 MUB
238 Sharp St 1 0.1 MUB
282 Rockdale Ave 1 0.2 RB
450 Allen Street 1 0.1 RB
81 Field Street 1 0.2 MUB
651 Orchard Street Suite 200 1 5.5 MUB
181 Hemlock Street 1 0.2 MUB
28 Larch St 1 0.0 MUB
651 Orchard Street Suite 200 1 1.0 MUB
651 Orchard Street Suite 200 1 1.0 MUB
651 Orchard Street Suite 200 1 1.1 MUB
29 Emerson Street 1 0.1 RC
2 Davis St 1 0.2 RC
16 Colonial Street 1 0.3 MUB
537 So Second St 1 0.0 RC
36 Acushnet Avenue 1 0.1 RC
50 St John Street 1 0.1 MUB
45 Tania Drive 1 0.1 RC
851 State Road 4 0.1 IB
70 Sharp Street 4 0.0 IB
700 Pleasant Street 4 0.0 IB
68 Blackmer Street 4 1.2 IB
133 William Street 1 1.2 IB
133 William Street 4 9.2 IB
133 William Street 4 0.5 IB
133 William Street 4 0.3 IB
133 William Street 4 0.3 IB
50 Luke Street 1 0.1 RB
20 Priscilla Street 1 0.0 RB
94 Luke Street 0.0 RB
238 Matthew St 1 0.0 RB
126 Winterville Rd 0.0 RA
131 William Street 1 0.0 RB
71 Winterville Rd 1 0.1 RB
50 Luke Street 1 0.1 RB
107 Luke Street 1 0.1 RB
42 Fulton St 1 0.0 RB
35 Sharp St 1 0.0 RB
33 Sharp St 1 0.1 RB
65 Oliver Street 1 0.1 MUB
74 Hemlock St 1 0.1 RC
One Ashburton Place 3.0 3FOR
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133 William Street 1.5 3FOR
131 William St 2.6 3FOR
P O Box 2577 1 0.5 RC
17 Winsor Street 4 0.0 MUB
17 Winsor Street 4 0.1 MUB
111 Dartmouth St 1 0.1 MUB
70 Sharp Street 1 0.1 RC
46 Borden Street 4 0.2 MUB
17 Winsor Street 4 0.1 MUB
P O Box 40994 4 0.1 MUB
P O Box 70822 4 0.1 MUB
23 Winsper Street 4 0.1 MUB
399 South Second Street 4 0.1 MUB
77 Tucker Lane 4 0.3 IB
59 Elm Street 4 7.7 WI
131 William St 0.9 3IS
131 William St 4.7 3IS
31 Schofield St 1 0.2 RB
45 Schofield St 1 0.1 RB
5 Jacintho St 1 0.2 RA
36 West Brook St 1 0.1 RB
191 Grape Street 1 0.1 RB
80 Capitol Street 4 0.1 RB
97 Willis Street 4 0.1 MUB
20 Blackmer Street 4 0.0 MUB
171  Coggeshall Street 4 0.0 MUB
149 Washington St 1 0.0 RB
171  Coggeshall Street 4 0.1 MUB
171  Coggeshall Street 4 0.1 MUB
171  Coggeshall Street 4 0.1 MUB
84 Forest St 4 0.1 RB
131 William St 4 0.1 MUB
One John Eliot Square 4 0.2 RC
96 Grinnell Street 1 0.0 MUB
6 Oaklawn Drive 4 0.1 MUB
6 Oaklawn Dr 4 0.1 MUB
6 Oaklawn Drive 4 0.1 MUB
133 William Street 4 0.0 WI
327 S Second St 1 0.0 MUB
20 Swanson Drive 4 0.0 IB
225 Prospect Street 1 0.0 MUB
301 Carroll St 1 0.1 RB
45 Brownell Avenue 0.0 RA
41 Burns Street 1 0.1 RA
67 Brownell Avenue 1 0.2 RA
452 Hawthorn Street 1 0.2 RA
51 Seventh Street 1 0.2 RB
298 Hawthorn St 1 0.1 RA
36 Bluebird Lane 1 0.2 RB
3908 Joyce Drive 3 0.2 RA
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82 Cranberry Highway 1 0.3 RA
7 Bedford Place 4 0.1 RA
33 Grove St 4 0.2 RA
65 Borden St 1 0.1 RA
125 Alpha Street 4 0.1 RC
396 County St 4 1.0 RA
95  South Sixth Street 4 0.1 RB
742 Tucker Rd 4 0.1 RC
70 So.Sixth St. 4 0.1 RC
2 Morgan Terr 4 0.0 RC
7 Irving St 4 0.1 RA
384 Purchase St 4 0.2 MUB
P O Box 492 4 0.1 MUB
215 W S Acushnet Avenue 4 0.1 RC
470 Purchase St 4 0.0 RC
149 Hawthorn St 1 0.3 RA
182 Walnut 5 0.1 MUB
133 William St 5 0.1 RC
345 Union Street 5 0.1 MUB
1529 Airport Rd 5 0.1 MUB
6 Paul Avenue 1 0.0 RA
16 Berkley St 1 0.2 RA
40 Sheldon Street 1 0.1 RA
23 Longwood Ave 1 0.1 RA
27 Pinette St 1 0.0 RA
378 Bonito Street 2 0.2 RA
217 Portland St 2 0.0 RA
221 Hudson Street 2 0.1 RA
207 Hudson Street 2 0.2 RA
30 Brock Ave 2 0.5 MUB
124 Francis St 1 0.1 RA
133 William Street 4 1.9 RB
215 W S Park Street 4 0.1 RA
143 Chancery Street 4 0.1 RB
1414 Central Street 4 0.1 RB
40 Court Street Suite 650 4 0.4 MUB
51 Liberty St 1 0.2 RB
600 Mount Pleasant St 5 0.1 MUB
18 Wolcott Street 5 0.2 MUB
133 William Street 5 0.0 MUB
133 William Street 5 0.2 MUB
133 William Street 5 0.4 MUB
376 Boylston Street 5 0.1 MUB
376 Boylston Street 5 0.0 MUB
1101 Rockdale Avenue 5 0.1 IA
376 Boylston Street 5 0.0 MUB
133 William Street 5 0.1 WI
133 William Street 5 0.1 MUB
133 William Street 5 0.1 IA
25 Elm Street 5 0.2 MUB
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108 Mattapoisett Neck Road 5 0.0 IA
133 William Street 5 0.4 WI
51 Lexington Ave 0.0 RA
1634 C Drift Road 1 0.1 RA
2112 Acushnet Ave 1 0.0 RA
1015 Kempton Street 1 0.2 MUB
867 Rockdale Avenue 1 0.2 RB
427 Hillman St 1 0.1 RA
596 Maxfield St 1 0.4 RA
596 Maxfield St 1 0.1 RA
21 Estelle Avenue 1 0.3 MUB
466 West Shore Trail 1 0.1 RA
377 Hillman St 1 0.1 RA
2845 Falmouth Road 1 0.2 RA
40 Hunter St 1 0.1 RB
467 Mill St 1 0.1 MUB
378 Maxfield Street 4 0.2 MUB
60 So Sixth Street 4 0.1 MUB
790 Rockdale Ave 4 0.4 MUB
P O  Box 3407 4 0.0 MUB
60 So Sixth Street 4 0.0 MUB
133 William Street 4 0.0 MUB
412 Maxfield St 1 0.2 RA
133 William Street 4 0.1 MUB
172 William Street 4 0.1 MUB
7 Christopher Lane 6 0.1 RB
344 W. Morgan St 4 0.1 RB
167 North Street 4 0.1 RB
136 Wilmingtin Avenue 4 0.1 RB
293 Cottage St 4 0.1 RC
293 Cottage Street 4 0.1 RC
452A State Road 5 0.1 MUB
25 Peterborough St 6 0.1 RB
293 Cottage Street 4 0.3 RC
75 Wamsutta Street - Apt 319 4 0.1 RC
35 Eleanor Street 6 0.1 RB
133 William Street 6 0.2 MUB
24 Ricketson Street 3 0.2 RA
16 Riverview Terrace 3 0.2 RA
97 Mosher Street 3 0.3 RA
40 Nina St 3 0.2 RA
3 Phoenix Street 0.5 WI
P O Box 7745 0.2 WI
977 Rockdale Ave 1 0.1 RB
32 Grant St 1 0.1 RB
94 Grant Street 1 0.1 RB
29 Grant Street 1 0.1 RB
935 Rockdale Ave 1 0.1 RB
12 Nelson Avenue 1 0.1 RB
122 Cornell Street 1 0.1 RB
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597 Maxfield St 1 0.2 RA
38 Rounds St 1 0.1 RA
7 Shawmut Ave 4 0.0 RA
190 Campbell St 4 0.1 RA
706 County Street 6 0.3 RB
4 Smith Street Court 6 0.0 RB
641 County Street 6 0.0 RB
29 East Clinton Street 6 0.2 RB
73 State Street 6 0.1 RB
133 William Street 6 0.1 RA
103 Chestnut St 6 0.0 RB
43 7Th Street 6 0.2 MUB
P O Box 41082 6 0.3 RB
172 Blue Jay Lane 6 0.0 RB
Pier 3 Wharfinger Building 6 1.9 IB
133 William Street 6 1.4 IB
P O Box 2087 6 1.7 WI
133 William Street 6 0.0 IA
133 William Street 6 0.3 IB
One India Street 6 3.1 WI
1265 Purchase Street 6 0.1 MUB
5 Sunset Lane 6 0.1 MUB
1230 Purhcase Street 6 0.1 MUB
1159 Rockdale Ave 1 1.8 RA
346 Cushman Road 1 0.4 RA
177 Summit St 1 0.2 RA
164 Macomber St 1 0.1 RA
363 Parker St 1 0.2 RA
133 William St 1 0.2 RA
133 William St 1 0.2 RA
133 William Street 1 0.2 RA
133 William St 1 0.2 RA
133 William St 1 0.2 RA
177 Summit St 1 0.2 RA
58 Nautilus St 2 0.1 RA
58 Nautilus St 2 0.2 RA
9 Abalone St 2 0.2 RA
195 Bellevue Street 2 0.1 RB
18 Lafayette Street 2 0.2 RB
140 Shawmut Ave 6 0.1 RB
P O Box 41271 4 0.2 RB
181 Robeson St 4 0.1 RB
414 County St 4 0.1 RC
101 Shawmut Avenue 4 0.2 RB
123 Locust St 6 0.1 RB
90 Shawmut Ave 4 0.1 RB
629 County Street 6 0.0 RB
105 Nauset St 6 0.1 RB
110 Hathaway Road 6 0.4 IB
4 North Oak Street 6 0.2 RB
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31 Pembrook Drive 6 0.1 IA
1476 Purchase Street 6 0.4 IA
102 Wamsutta Street 6 0.2 IA
131 William St 6 0.8 IB
49 Templeton Street 6 0.2 IA
100 North Front Street 6 0.2 IB
1550 Padanaram Avenue 6 0.8 IB
77 1/2 Merrimac Street 6 0.1 RB
59 Austin Street 6 0.2 RB
133 State Street 6 0.0 RB
P O Box 41021 6 0.1 RB
837 Tradewind Street 1 0.1 RA
9 Shady Lane 1 0.2 RA
106 Bryant Lane 0.0 RA
130 Rebecca St 1 0.3 RA
11 Shady Lane 1 0.7 RA
48 Granite Ave 1 0.0 RA
759 Cjc Highway #375 1 0.1 RA
124 Westview Street 1 0.4 RA
1031 Phillips Road 1 7.9 RA
18 Pamela Drive 1 1.0 RA
131 William St 1 0.1 RA
759 Cjc Highway #375 1 0.2 RA
156 Campbell St 1 0.2 RA
241 Montgomery St 1 0.0 MUB
173 Auburn St 1 0.1 RA
173 Auburn Street 1 0.1 RA
173 Auburn Street 1 0.1 RA
173 Auburn Street 1 0.1 RA
161 Auburn St 1 0.1 RA
185 Hapwell St 1 0.3 RA
2677 John Anderson 1 0.1 RA
32 Donny Dr 1 0.1 RA
32 Donny Drive 1 0.1 RA
P O Box 7000-481 1 0.2 RA
P O Box 7000-481 1 0.2 RA
18 Ellis Street 1 0.2 RA
48 Nashua St 1 0.3 RA
161 Auburn St 1 0.2 RA
10 Nashua St 1 0.1 RA
83 Durfee St 6 0.2 RB
283 Austin Street 6 0.2 RB
31 Cedar Hill Drive 4 0.1 RB
198 Caroline St 4 0.1 RB
198 Caroline St 4 0.1 RB
131 William St 4 0.0 RB
1960 Fall River Avenue 4 0.2 RA
1960 Fall River Avenue 4 0.2 RA
402 Cedar Street 6 0.1 RB
5 Linden Ct 6 0.1 RC
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9 Studley Street 6 0.1 RC
112 Bryant Lane 6 0.1 MUB
41 Highland St 6 0.2 RB
141 North Main Street 6 0.0 RC
18 Perkins Lane 6 0.0 RB
38 Lyman  Street 6 0.1 MUB
2112 Acushnet Ave 6 0.2 RC
1265 Purchase Street 6 0.2 MUB
157 County Rd 6 0.1 RC
56 Statler Avenue 6 0.1 MUB
100 North Front Street 6 1.7 IB
32 Lambeth Street 6 0.0 IA
800 Acushnet Ave 6 4.3 IB
1491 Purchase Street 6 0.1 MUB
248 Hamlin Street 6 0.1 MUB
110 Bellevue St 3 0.2 RB
160 Bellevue St 3 0.2 RB
170 Bellevue Street 3 0.2 RB
1241 East Rodney French Blvd 3 0.2 RB
20 Blackmer Street 3 0.2 RB
1313 Roseanne St 1 0.4 RA
70 Belmont Avenue 1 0.5 RA
1313 Roseanne St 1 0.1 RA
1312 Roseanne Street 1 0.2 RA
694 Rockdale Ave 1 1.2 RA
39 Sunset St 1 0.2 RA
39 Sunset St 1 0.2 RA
74 Butler St 1 0.2 RA
74 Butler St 1 0.2 RA
476 Hixville Rd 1 0.3 RB
84 Lemos St 1 0.2 RA
70 Belmont Avenue 1 0.3 RA
70 Belmont Avenue 1 0.2 RA
70 Belmont Avenue 1 0.2 RA
1396 Rockdale Ave 1 0.0 RA
32 Parker Street 1 0.1 RA
417 Matfield Street 1 0.5 RB
331 Durfee St 1 0.3 RB
331 Durfee St 1 0.2 RB
331 Durfee St 1 0.6 RB
331 Durfee St 1 0.5 RB
2 Jowick Street 1 0.6 RB
331 Durfee St 1 0.4 RB
54 Precinct St 1 0.4 RB
417 Matfield Street 1 0.3 RB
8 Meadowbrook Rd 1 0.4 RB
1813 Acushnet Ave 1 0.2 RB
1266 Rockdale Avenue 1 0.8 RB
424 Potter Street 1 0.1 RB
1266 Rockdale Avenue 1 0.3 RB
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4 Causeway Road 1 0.2 RB
131 William Street 1 0.2 RB
131 William Street 1 0.2 RB
131 William St 4 0.0 RA
257 Caroline St 4 0.2 RA
220 Mt Vernon St 4 0.2 RA
183 Potter St 4 0.2 IB
110 Whitlow Street 4 0.1 RA
36 Pico Beach Rd 6 0.1 RB
131 William St 7 0.0 RB
41  Sycamore  Street 7 0.1 RB
3604 Humphrey Lane 6 0.0 RB
105 Dewolf Streeet 6 0.1 RA
940 County St 6 0.1 MUB
930 County Street 6 0.2 MUB
31 Strathmore Road 6 0.1 MUB
133 William St 6 0.0 MUB
41  Sycamore  Street 6 0.0 MUB
34 Mott St 6 0.0 RC
111 Myrtle Street 6 0.2 MUB
288 Sconticut Neck Rd 6 0.1 MUB
51 Myrtle St 6 0.0 RC
38 Faunce Corner Road 6 0.1 MUB
1 Goulart Memorial Drive 6 0.1 MUB
11 Taber St 7 0.0 MUB
29 Branscomb Street 7 0.0 MUB
37 Washburn Street 7 0.1 MUB
2112 Acushnet Ave 7 0.2 IA
100 North Front Street 7 0.1 IA
37 Washburn Street 7 0.1 MUB
37 Washburn Street 7 0.0 MUB
21 Hicks Street 7 0.2 MUB
P O Box 51593 7 0.1 IA
37 Washburn Street 7 0.0 IA
37 Washburn Street 7 0.1 IA
37 Washburn Street 7 0.1 IA
37 Washburn Street 7 0.1 IA
30 Cornell Street 7 0.1 IA
2112 Acushnet Ave 7 0.1 IA
37 Washburn Street 7 0.1 IA
2112 Acushnet Ave 7 0.1 IA
22 Washburn Street 7 0.1 IA
77 Tucker Lane 7 0.2 IA
2112 Acushnet Ave 7 0.1 IA
50 Locust St 7 0.0 MUB
13 W S Cotter St 7 0.2 IA
25 Terry Dr 7 0.3 IA
349 Myrtle St 7 0.1 MUB
37 Washburn Street 7 0.1 MUB
C/O Dorothy P Packer 7 0.2 IB



Address CSO Group Lot Size, acres Zone Code
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302 Mount Pleasant St 7 0.3 MUB
264 Irving Ave 7 0.6 IB
1266 Rockdale Avenue 1 0.3 RA
105 Ayer Street 1 0.1 RA
143 Townsend Street 1 0.1 RA
246 River Road 1 0.0 RA
308 Wilson St 1 0.1 RA
308 Wilson Street 1 0.1 RA
308 Wilson Street 1 0.1 RA
308 Wilson Street 1 0.2 RA
308 Wilson St 1 0.3 RA
308 Wilson St 1 0.0 RA
632 Coggeshall St 7 0.1 RB
86 Topham Street 7 0.2 RB
1266 Furnace Brk Pky   Box 110 7 0.1 RB
49 Shirley St 7 0.2 RA
106 Ayer St 1 0.1 RA
133 William St 7 0.2 RA
1266 Furnace Brk Pky   Box 110 7 0.2 RB
273 Highland St 7 0.4 RA
567 Collins Cornr Rd 2 0.2 RB
209 Aquidneck St 2 0.1 RB
361 Brock Avenue 2 0.1 MUB
406 Rodney Fr Blvd W 2 0.0 RB
C/O 1868 Acushnet Ave 7 0.0 RC
133 William St 7 0.1 MUB
131 William Street 7 0.1 MUB
284  Myrtle  Street 7 0.3 IB
5024 Teather Street 7 0.2 RB
301 Myrtle St 7 0.2 RB
38 Mayflower Road 7 0.1 RC
133 Faunce Corner Road 6 0.0 MUB
133 William Street 7 0.8 IB
133 William St 7 0.1 RC
19 Jean Street 7 0.2 IA
133 Faunce Corner Road 6 0.0 MUB
873 Tradewind Street 7 0.1 IA
40 Sedgewich Rd 7 0.2 MUB
1073 Victoria Street 8 0.0 RB
P O Box 599703 7 0.1 MUB
105 Nauset St 0.1 MUB
164 Sawyer St 7 0.1 IA
49 Frederick Street 7 0.1 IA
133 William Street 7 0.0 IA
P O Box 599703 7 0.0 IA
120 Bullock Rd 7 0.1 IA
113 Macarthur Drive 7 0.1 MUB
875 East Street 7 0.2 MUB
32 Holly Street 7 0.1 MUB
83 Point Road 7 1.0 MUB
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1266 Furnace Brook Parkway 7 2.2 MUB
83 Point Road 7 0.4 MUB
875 East Street 7 0.3 1BUS
361 Faneuil Street - Apt. 9 7 0.1 MUB
21 Beetle St 7 0.1 MUB
160 Adams St 7 0.1 MUB
P O Box 413 7 0.1 MUB
131 William St 1 4.4 MUB
8 Prospect Road 1 0.0 MUB
64 Summit Avenue 1 0.0 MUB
131 William St 1 0.0 MUB
360 Hathaway Road 1 0.1 MUB
131 William St 1 10.2 MUB
133 William Street 1 1.1 MUB
28 Mansfield Street 7 0.1 RA
172 Wilson Street 7 0.0 RA
31 Lancaster St 1 0.2 RA
353 Whitlow St 1 0.2 RA
363 Whitlow Street 1 0.2 RA
391  Whitlow  Street 1 0.2 RA
26 Holly Lane 1 1.0 RA
62 Upton St 7 0.2 RA
273 Pitman St 1 0.2 RA
273 Pitman St 1 0.2 RA
198 Upton Street 1 0.2 RA
77 Tarkiln Hill Road 1 0.1 RA
273 Pitman St 1 0.2 RA
273 Pitman St 1 0.2 RA
270 Hathaway Rd 1 0.2 RA
943 Shawmut Ave 7 0.6 MUB
24 Jocelyn Street 7 0.2 RA
224 Pitman Street 1 0.1 RA
62 Upton St 7 0.2 RA
29 Darling Street 7 0.2 RA
168 Pitman St 7 0.1 RA
182 Pitman St 7 0.2 RA
19 Hurley Ave 7 0.0 MUB
288 Slocum Rd 7 0.0 MUB
P O Box 1001 7 0.7 IB
23 Dower Drive 7 0.6 IB
23 Dower Drive 7 0.6 IB
23 Dower Drive 7 0.8 IB
P O Box 2069 7 0.0 RB
131 William St 7 0.3 RB
2301 Purchase St 7 0.2 IB
54 Nauset St 7 0.1 IB
503 Lantern Lane 7 0.1 IB
355 Reed St 7 0.0 MUB
405 Myrtle St 7 0.2 IB
2359 Purchase St 7 0.1 IB
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2359 Purchase St 7 0.0 IB
2351 Purchase St 7 0.4 IB
2351 Purchase St 7 0.5 IB
2301 Purchase St 7 2.3 IB
133 William Street 8 0.2 RC
263 State Road 7 0.1 MUB
133 William St 7 0.1 RC
P O Box 567 7 0.0 IB
271 Ashley Blvd 8 0.0 IB
1325 Acushnet Ave 8 0.1 MUB
133 William Street 7 0.7 IB
277 Winthrop  Street 7 0.0 RC
390 North Front Street 8 0.1 MUB
32 Bullard Street 8 0.1 RC
32 Bullard Street 8 0.1 RC
344 No Front St 8 0.0 MUB
849 Tucker Road 8 0.0 MUB
67 Deane Street 8 0.2 RC



Location Planned Year Paving Type
Cottage St 2021 Full Depth
Nash Rd 2022 Mill
Dartmouth St 2025 Full Depth
Weld St 2021 Full Depth
Rockdale Ave 2023 Hot in Place
Union St 2021 Full Depth
County St 2023 Full Depth
County St 2023 Full Depth
Acushnet Ave 2021 Micro Surfacing
Acushnet Ave 2021 Micro Surfacing
Hathaway Rd 2021 MIll
Hawthorn St 2024 Mill
Rockdale Ave 2024 Micro Surface
Rockdale Ave 2024 Micro Surface
Church St 2025 Full Depth
County St 2023 Full Depth
Hawthorn St 2024 Mill
Mt Pleasant St 2022 Hot in Place
Rockdale Ave 2023 Hot in Place
Potter St 2022 Full Depth
Cottage St 2024 Full Depth
Duchaine Blvd 2025 Micro Surface
Phillips Ave 2024 Mill
Duchaine Blvd 2025 Micro Surface
Duchaine Blvd 2025 Micro Surface
Duchaine Blvd 2025 Micro Surface
Duchaine Blvd 2025 Micro Surface
West St 2021 Full Depth
Conduit St 2021 MIll
Barnet Blvd 2025 Micro Surface
Hatch St 2021 Full Depth
Gifford St 2021 Mill
Duchaine Blvd 2025 Micro Surface
Cedar St 2021 Mill
Barnet Blvd 2025 Micro Surface
Theodore H Rice Blvd 2025 Micro Surface
Duchaine Blvd 2025 Micro Surface
West St 2021 Full Depth
West St 2021 Full Depth
West St 2021 Full Depth
Washburn St 2025 Mill
Duchaine Blvd 2025 Micro Surface
Duchaine Blvd 2025 Micro Surface
Phillips Ave 2024 Mill
Duchaine Blvd 2025 Micro Surface
Duchaine Blvd 2025 Micro Surface
West St 2021 Full Depth
Hersom St 2022 Mill

Table 4

Green Infrastructure Opportunities

Planned Paving Projects
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West St 2021 Full Depth
Duchaine Blvd 2025 Micro Surface
Duchaine Blvd 2025 Micro Surface
Maryland St 2021 Mill
Cedar St 2021 Mill
Hatch St 2021 Full Depth
Prescott St 2022 Mill
Cedar St 2021 Mill
Barnet Blvd 2025 Micro Surface
Duchaine Blvd 2025 Micro Surface
Hersom St 2022 Mill
Prescott St 2022 Mill
Duchaine Blvd 2025 Micro Surface
Nelson St 2021 Full Depth
Theodore H Rice Blvd 2025 Micro Surface
Gifford St 2021 MIll
Hersom St 2022 Mill
Duchaine Blvd 2025 Micro Surface
Phillips Ave 2024 Mill
Duchaine Blvd 2025 Micro Surface
Duchaine Blvd 2025 Micro Surface
Prescott St 2022 Mill
Hunter St 2021 Mill
Duchaine Blvd 2025 Micro Surface
Metropolitan Ave 2021 Mill
County St 2023 Full Depth
Washburn St 2025 Mill
Oaklawn St 2022 Mill
Maryland St 2021 Mill
Wood St 2023 Micro Surface
John F Kennedy Memorial Hw 2023 Micro Surface
Rockdale Ave 2024 Micro Surface
John F Kennedy Memorial Hw 2023 Micro Surface
John F Kennedy Memorial Hw 2023 Micro Surface
John F Kennedy Memorial Hw 2023 Micro Surface
John F Kennedy Memorial Hw 2023 Micro Surface
Brock Ave 2023 Mill
Cove Rd 2023 Micre Surface
Brock Ave 2023 Mill
Cove Rd 2023 Micro Surface
Brock Ave 2025 MIll
County St 2023 Full Depth
Hawthorn St 2024 Mill
Acushnet Ave 2021 Micro Surfacing
Dartmouth St 2025 MIll
Rockdale Ave 2023 Hot in Place
Rockdale Ave 2023 Hot in Place
Mt Pleasant St 2022 Hot in Place
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Planned Paving Projects

Hawthorn St 2024 Mill
County St 2023 Full Depth
Acushnet Ave 2021 Micro Surfacing
Potter St 2022 Full Depth
Rockdale Ave 2023 Hot in Place
Rodney French Blvd 2022 Micro Surfacing
Nash Rd 2022 Micro Surface
Brock Ave 2025 Mill
Acushnet Ave 2021 Micro Surfacing
Acushnet Ave 2025 Full Depth
Summer St 2023 Mill
Acushnet Ave 2021 Micro Surfacing
Acushnet Ave 2021 Micro Surfacing
Acushnet Ave 2021 Micro Surfacing
Union St 2023 Full Depth
Cottage St 2025 Full Depth
Summer St 2023 Mill
County St 2023 Full Depth
Acushnet Ave 2021 Micro Surfacing
Dartmouth St 2023 Full Depth
Cove St 2024 Full Depth
Rockdale Ave 2023 Hot in Place
County St 2023 Full Depth
Brock Ave 2023 Mill
Brock Ave 2023 Mill
Brock Ave 2025 Mill
E Rodney French Blvd 2022 Micro Surface
County St 2023 Full Depth
E Rodney French Blvd 2022 Micro Surface
Brock Ave 2025 Mill
Nash Rd 2022 Mill
Summer St 2025 Mill
County St 2023 Full Depth
Summer St 2023 Mill
Nash Rd 2022 Micro Surface
Nash Rd 2022 Micro Surface
Acushnet Ave 2025 Full Depth
Nash Rd 2022 Micro Surface
Ashley Blvd 2022 Full Depth
Union St 2021 Full Depth
Parker St 2023 Mill
Cottage St 2025 Full Depth
Mt Pleasant St 2022 Hot in Place
County St 2023 Full Depth
Cove St 2024 Full Depth
Summer St 2025 Mill
Cove St 2024 Full Depth
Cove Rd 2023 Micro Surface
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Summer St 2023 Mill
Rodney French Blvd 2022 Micro Surfacing
County St 2023 Full Depth
Rockdale Ave 2024 Micro Surface
Belleville Ave 2023 Mill
Mt Pleasant St 2022 Hot in Place
Cottage St 2024 Full Depth
Hathaway Rd 2021 Mill
County St 2023 Full Depth
E Rodney French Blvd 2022 Micro Surface
Mt Pleasant St 2022 Hot in Place
Brownell Ave 2025 Mill
Hathaway Rd 2021 Mill
Mt Pleasant St 2022 Hot in Place
Cottage St 2021 Full Depth
Brock Ave 2023 Mill
Union St 2023 Full Depth
County St 2023 Full Depth
Cottage St 2024 Full Depth
County St 2023 Full Depth
Brownell Ave 2025 Mill
Cove St 2024 Full Depth
County St 2023 Full Depth
Hawthorn St 2024 Mill
Ashley Blvd 2023 Micro Surface
Acushnet Ave 2021 Micro Surfacing
Cottage St 2024 Full Depth
Brownell Ave 2023 Full Depth
Hathaway Rd 2021 Mill
Rockdale Ave 2023 Hot in Place
Ashley Blvd 2023 Micro Surface
John F Kennedy Memorial Hw 2023 Micro Surface
E Rodney French Blvd 2022 Micro Surface
Dartmouth St 2023 Full Depth
John F Kennedy Memorial Hw 2023 Micro Surface
Nash Rd 2022 Micro Surface
Belleville Ave 2023 Mill
Dartmouth St 2025 Full Depth
Brock Ave 2025 Mill
Parker St 2023 Mill
Rockdale Ave 2024 Micro Surface
Braley Rd 2022 Mill
County St 2023 Full Depth
Cottage St 2021 Full Depth
Ashley Blvd 2022 Full Depth
Rockdale Ave 2023 Hot in Place
Acushnet Ave 2021 Micro Surfacing
Acushnet Ave 2021 Micro Surfacing
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Mt Pleasant St 2022 Hot in Place
Cove Rd 2023 Micro Surface
Dartmouth St 2025 Full Depth
County St 2023 Full Depth
E Rodney French Blvd 2022 Micro Surface
Rockdale Ave 2023 Hot in Place
Mt Pleasant St 2022 Hot in Place
Union St 2023 Full Depth
Penniman St 2024 Full Depth
County St 2023 Full Depth
Mt Pleasant St 2022 Hot in Place
Brock Ave 2023 Mill
Braley Rd 2022 Mill
Parker St 2021 Mill
Summer St 2023 Mill
County St 2023 Full Depth
Mt Pleasant St 2022 Hot in Place
Rockdale Ave 2023 Hot in Place
Ashley Blvd 2023 Micro Surface
Acushnet Ave 2021 Micro Surfacing
Hawthorn St 2024 Mill
Rockdale Ave 2023 Hot in Place
Acushnet Ave 2021 Micro Surfacing
Hathaway Rd 2021 Mill
Acushnet Ave 2025 Full Depth
E Rodney French Blvd 2022 Micro Surface
Union St 2021 Full Depth
Hathaway Rd 2021 Mill
County St 2023 Full Depth
Mt Pleasant St 2022 Hot in Place
John F Kennedy Memorial Hw 2023 Micro Surface
Rockdale Ave 2023 Hot in Place
Cottage St 2025 Full Depth
Hathaway Rd 2021 Mill
County St 2023 Full Depth
Cottage St 2024 Full Depth
Mt Pleasant St 2022 Hot in Place
County St 2023 Full Depth
County St 2023 Full Depth
Brock Ave 2023 Mill
Coffin Ave 2024 Full Depth
Mt Pleasant St 2022 Hot in Place
County St 2023 Full Depth
Weld St 2021 Full Depth
Mt Pleasant St 2022 Hot in Place
Ashley Blvd 2023 Micro Surface
Summer St 2025 Mill
County St 2023 Full Depth
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Brownell Ave 2025 Mill
County St 2023 Full Depth
Acushnet Ave 2021 Micro Surfacing
Cove St 2024 Full Depth
Brock Ave 2023 Mill
Rockdale Ave 2023 Hot in Place
Braley Rd 2022 Mill
Acushnet Ave 2021 Micro Surfacing
Mt Pleasant St 2022 Hot in Place
Rockdale Ave 2023 Hot in Place
Rockdale Ave 2023 Hot in Place
Belleville Ave 2023 Mill
Washburn St 2025 Full Depth
Brownell Ave 2025 Mill
County St 2023 Full Depth
Nash Rd 2022 Mill
John F Kennedy Memorial Hw 2023 Micro Surface
Brock Ave 2023 Mill
Braley Rd 2022 Mill
Mt Pleasant St 2022 Hot in Place
Ashley Blvd 2023 Micro Surface
County St 2023 Full Depth
County St 2023 Full Depth
E Rodney French Blvd 2022 Micro Surface
Hathaway Rd 2021 MIll
Mt Pleasant St 2022 Hot in Place
New Plainville Rd 2022 Hot in Place
Penniman St 2024 Full Depth
Mt Pleasant St 2022 Hot in Place
County St 2023 Full Depth
Nash Rd 2022 Micro Surface
Nash Rd 2022 Mill
Hawthorn St 2024 Mill
County St 2023 Full Depth
New Plainville Rd 2022 Hot in Place
Ashley Blvd 2023 Micro Surface
County St 2023 Full Depth
Nash Rd 2022 Micro Surface
Brock Ave 2023 Mill
Summer St 2025 Mill
Cove St 2022 Micro Surface
Cove Rd 2023 Micro Surface
Brock Ave 2023 Mill
Mt Pleasant St 2022 Hot in Place
Rockdale Ave 2023 Hot in Place
John F Kennedy Memorial Hw 2023 Micro Surface
Brownell Ave 2023 Full Depth
Hathaway Rd 2021 Mill
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Acushnet Ave 2021 Micro Surfacing
Acushnet Ave 2021 Micro Surfacing
Brock Ave 2025 Mill
Brock Ave 2025 Mill
Dartmouth St 2023 Full Depth
Union St 2023 Full Depth
Dartmouth St 2023 Full Depth
Mt Pleasant St 2022 Hot in Place
Mt Pleasant St 2022 Hot in Place
Acushnet Ave 2021 Micro Surfacing
County St 2023 Full Depth
County St 2023 Full Depth
County St 2023 Full Depth
Dartmouth St 2025 Full Depth
Brownell Ave 2023 Full Depth
Cottage St 2021 Full Depth
Hathaway Rd 2021 Mill
Purchase St 2021 Full Depth
Summer St 2021 Full Depth
County St 2022 Full Depth
Hathaway Rd 2021 Mill
Rockdale Ave 2023 Hot in Place
Parker St 2022 Full Depth
Belleville Ave 2023 Full Depth
Belleville Ave 2023 Mill
Potter St 2022 Full Depth
Potter St 2022 Full Depth
Summer St 2023 Mill
Summer St 2023 Mill
Brownell Ave 2025 Mill
Brownell Ave 2023 Full Depth
Coffin Ave 2024 Full Depth
Union St 2023 Full Depth
Rockdale Ave 2023 Hot in Place
Brock Ave 2023 Mill
Mt Pleasant St 2022 Hot in Place
Union St 2021 Full Depth
Nash Rd 2022 Micro Surface
County St 2023 Full Depth
County St 2023 Full Depth
Union St 2023 Full Depth
Acushnet Ave 2021 Micro Surfacing
County St 2023 Full Depth
Cottage St 2021 Full Depth
John F Kennedy Memorial Hw 2023 Micro Surface
Acushnet Ave 2021 Micro Surfacing
Rodney French Blvd 2022 Micro Surfacing
Cove Rd 2023 Micro Surface
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Mt Pleasant St 2022 Hot in Place
Rockdale Ave 2023 Hot in Place
Mt Pleasant St 2022 Hot in Place
Brock Ave 2023 Mill
Rockdale Ave 2023 Hot in Place
Cottage St 2025 Full Depth
Pleasant St 2021 Mill
Wood St 2023 Micro Surface
Coffin Ave 2024 Full Depth
Rockdale Ave 2024 Micro Surface
Summer St 2023 Mill
County St 2023 Full Depth
Dartmouth St 2025 Mill
Coffin Ave 2024 Full Depth
John F Kennedy Memorial Hw 2023 Micro Surface
John F Kennedy Memorial Hw 2023 Micro Surface
Brownell Ave 2025 Mill
Parker St 2022 Full Depth
Parker St 2023 Mill
Brownell Ave 2025 Mill
Brownell Ave 2025 Mill
Brownell Ave 2025 Mill
Brownell Ave 2023 Full Depth
E Rodney French Blvd 2022 Micro Surface
County St 2023 Full Depth
Brownell Ave 2023 Full Depth
Belleville Ave 2023 Mill
Belleville Ave 2023 Mill
Rockdale Ave 2023 Hot in Place
Brock Ave 2023 Mill
Brock Ave 2023 Mill
County St 2021 Full Depth
County St 2023 Full Depth
County St 2023 Full Depth



Name Address CSO Group Lot Size, acres
Tabor Beach 0 Es E Rodney French Blvd 3 0.4
Fort Taber Park 0 Ss R S Rodney French Blvd 0.1
Fort Taber Park 0 Ss R S Rodney French Blvd 2.6
Fort Taber Park 0 Ss R S Rodney French Blvd 8.2
Fort Taber Park 0 Ss S Rodney French Blvd 1.5
Fort Taber Park 960  S Rodney French Blvd 9.0
Fort Taber Park 0 Ss S Rodney French Blvd 17.9
Fort Taber Park 950  S Rodney French Blvd 11.1
Fort Taber Park 0 Ss S Rodney French Blvd 0.9
South End Beach 0 Ws W Rodney French Blvd 2 0.7
South End Beach 0 Ws W Rodney French Blvd 2 0.5
Victory Park 224  Brock Ave 3 12.1
Tabor Beach 918  E Rodney French Blvd 3 1.2
Victory Park 0 Es Brock Ave 3 5.8
Victory Park 235  Brock Ave 2 3.9
South End Beach 0 Ws W Rodney French Blvd 2 0.1
Monte Park 0 Ss Cannon St 4 0.7
South End Beach 0 Ws W Rodney French Blvd 2 2.0
West Beach 0 Ws W Rodney French Blvd 2 0.3
Victory Park 0 Ws Brock Ave 2 4.8
West Beach 0 Ws W Rodney French Blvd 2 0.1
East Beach 0 Es E Rodney French Blvd 3 3.1
East Beach 0 Es E Rodney French Blvd 3 0.7
Buttonwood Park 0  Buttonwood Park 1 25.4
West Beach 0 Ws W Rodney French Blvd 2 0.5
Hazelwood Park 597  Brock Ave 2 6.8
Bathhouse And Boat Rams 215  W Rodney French Blvd 2 0.8
Hazelwood Park 603  Brock Ave 2 16.2
Playground 0 Ns Ruth St 1 0.2
Playground 0 Es Bonney St 1 0.5
Roberto Clemente Park 0 Ws S First St 4 0.1
Baseball Field 0 Ss Blackmer St 1 1.0
Buttonwood Park 425  Hawthorn St 1 48.8
Buttonwood Park 0  Buttonwood Park 1 8.6
Harrington Park 0 Ns Court St 1 1.1
Coast Guard Park 0 Es Macarthur Dr 5 0.0
Courtyard 0 Ws Halls Ct 5 0.1
Buttonwood Park 0 Ss Kempton St 1 3.7
Courtyard 0 Ns Union St 5 0.1
Courtyard/Walkway 0 Es Purchase St 5 0.1
Courtyard 0 Ws Halls Ct 5 0.1
Buttonwood Park 0 Ss Kempton St 1 3.8
Carney Academy 0 Nw Elm St 4 0.7
Outdoor Basketball Court 0 Es Belleville Ave 7 0.8
Riverside Park 0 Es Belleville Ave 7.3
Playground 0 Ws Ash St 4 0.8
Clasky Park 190  Pope St 6 7.2
Eddie James Park 0 Ss Barrett St 7 0.1
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Brooklawn Park 0 Ws Acushnet Ave 8 5.0
Riverside Park 0 Es Belleville Ave 3.5
Baseball Fields 0 Es Mt Pleasant St 7 8.1
Whaling City Golf Course 609  Hathaway Rd 0.5
Riverside Park 0 Ss Coffin Ave 3.7
Brooklawn Park 1997  Acushnet Ave 8 0.8
Brooklawn Park 1997  Acushnet Ave 8 65.0
Brooklawn Park 0 Ss Brooklawn St 8 4.0
Trees/Wetlands 0 Ss Old Plainville Rd 7.4
Rivers End Park 0 Ns Truro St 8 0.4
Rivers End Park 0 Es River Rd 8 0.6
Pine Hill Park 0 Es Phillips Rd 9 12.7
Pulaski Park 0 Nsr Braley Rd 9 27.4
Rivers End Park 0 Es River Rd 8 1.1
Rivers End Park 0 Es River Rd 8 1.2
Rivers End Park 0 Es River Rd 8 0.3
Parking Lot 0 Ss Hillman St 4 0.7
Roberto Clemente Park 0 Ws S First St 4 0.3
Playground 0 Es S First St 4 0.2
Fort Taber Park 1000  S Rodney French Blvd 21.2
Ashley Park 0 Ss Rivet St 1 4.3
Buttonwood Park 0  Buttonwood Park 1 91.3
Brooklawn Park 1997  Acushnet Ave 8 86.7



Name Address CSO Group Lot Size, acres 
William Taylor School 71  Portland St 3 3.8
William Taylor School 620  Brock Ave 3 2.0
Roosevelt Middle School 119  Frederick St 3 5.5
John Devalles School 0 Ss Katharine St 1 2.6
George Dunbar School 338  Dartmouth St 1 0.9
Casa De Saudade Library 0 Ns Thompson St 1 0.5
James Congdon School 160  Thompson St 1 1.3
Betsy B Winslow School 561  Allen St 1 5.6
Preschool 32  Madison St 5 0.4
Ellen Hathaway School 256  Court St 1 1.8
New Bedford School Department 455  County St 4 2.5
Rodman School 497  Mill St 1 0.8
Elizabeth Carter Brooks School 212  Nemasket St 1 4.1
John A Parker School 705  County St 6 2.5
Jireh Swift School 2203  Acushnet Ave 8 0.9
School 135  Shawmut Ave 4 1.6
Keith Middle School 225  Hathaway Blvd 1 11.6
School 2105  Purchase St 6 2.9
Carlos Pacheo School 261  Mt Pleasant St 7 4.2
School 249  Phillips Ave 8 0.7
Sarah D. Ottiwell Campus 515  Belleville Ave 8 2.4
Abraham Lincoln School 441  Ashley Blvd 8 2.3
Charles Ashley Park 122  Rochambeau St 8 3.8
Recreational Area Of Jireh Swift School 0 Ns Tarkiln Hill Rd 8 0.5
Normandin Middle School 81  Felton St 8 9.7
Elwyn Campbell School 145  Essex St 8 8.4
Casimir Pulaski School 1079  Braley Rd 9 5.7
New Bedford High School 230  Hathaway Blvd 1 23.7
City Offices 181  Hillman St 4 3.2
Carney Academy 247  Elm St 4 4.2
Alfred Gomes Elementary School 286  S Second St 4 5.6
Payne Cutlery - Phillips Ave School/ Elco Site 0 Ss Collette St 7 3.2
New Bedford High School 230 Hathaway Blvd 1 8.7

Table 6

Green Infrastructure Opportunities
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Belleville Ave from Hatch Street to Covell Street Belleville Ave From Hatch Street To Covell Street 8
Coggeshall Street and Belleville Ave Coggeshall Street And Belleville Ave 7
North Front St at Wamsutta Street North Front St At Wamsutta Street 6
Bonney Street at Thompson Street Bonney Street At Thompson Street 1
Swift Street at Orchard Street Swift Street At Orchard Street 1
Fair Street at Orchard Street Fair Street At Orchard Street 1
Maple Street at Chancery Street Maple Street At Chancery Street 1

Table 7
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Address CSO Group Lot Size, acres Zoning
175 177 Ash St 4 0.7 RB
27  Ashley St 1 0.1 RC
0 Ws Ashley St 1 0.1 RC
45  Salisbury St 1 0.4 RC
890  Brock Ave 1 1.2 MUB
0 Ss Rivet St 4 0.1 MUB
0 Ne Blackmer St 4 3.4 IB
521 525 Purchase St 4 0.1 RC
0 Ns E Clinton St 1 0.1 RA
64  Foster St 6 0.1 RC
62  North St 6 0.1 MUB
0 Es Caroline St 4 0.2 RB
109  Hillman St 6 0.2 RA
83  Thomas St 6 0.2 MUB
0 Ss R Parker St 6 0.2 RB
0 Ws Apple Tree Ln 1 1.5 RA
38  Washburn St 7 0.1 MUB
1537  Acushnet Ave 8 0.1 MUB
0 Ss Hathaway St 8 0.1 RC
0 Ws Shawmut Ave 28.2 IB
0 Es John Vertente Blvd 9 36.4 IC
0 Es Mt Pleasant St 7 0.6 IA
0 Ws Mt Pleasant St 7 RB
0 Ns Everett St 9 0.3 RA
0 Ns Everett St 9 0.2 RA
0 Ns Everett St 9 0.2 RA
0 Ns Everett St 9 0.3 RA
0 Ns Hillman St 4 0.1 RA
0 Ws Cotter St 7 0.1 IA
0 Ns Antonio L Costa Blvd 6 WI
64 66 Emma St 3 0.1 RB
0 Ws Emma St 3 0.5 MUB
0 Es S Sixth St 4 0.9
0 Ws E Rodney French Blvd 3 1.5

0 Ws Brook St 7 1.3
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16  Mosher St 1 0.2 4-5 Family
0 Ws John F Kennedy Hwy 4 0.0
473  Dartmouth St 1 4.1 Ranch
12  Ruth St 3 2.5 Apartment
24 32 Delano St 4 0.3 4-5 Family
679 685 S First St 4 0.3 4-5 Family
6 20 Division St 1 0.3 6 + Family
941 955 S Water St 4 0.1 6 + Family
46 58 Matthew St 1 4.5 6 + Family
0 Ws S Water St 4 0.1
27 29 Delano St 4 0.1 2 Family
678  S First St 4 0.1 Cmty Ctr
43 49 Delano St 4 0.2 4-5 Family
688 702 S First St 1 0.2 6 + Family
15 23 Division St 1 0.2 4-5 Family
899 907 S Water St 4 0.2 4-5 Family
126 134 Blackmer St 4 0.1 4-5 Family
662 676 S First St 4 0.3 6 + Family
865 879 S Water St 4 0.3 6 + Family
640 648 S First St 4 0.3 4-5 Family
152 154 S Second St 4 1.0 2 Family
134  S Second St 4 0.9 Apartment
133 134 Dakota Ct 1 0.1 2 Family
135 136 Dakota Ct 1 0.1 2 Family
131 132 Dakota Ct 1 0.1 2 Family
147 148 Dakota Ct 1 0.1 2 Family
58 68 Stanley St 7 2.1 Apartment
193  North St 4 0.5 2 Family
334 336 Church St 7 0.2 2 Family
308 326 Tremont St 1 1.0 2 Family
0 Ws Mohawk Ct 4 0.2
45 46 Cherokee Ct 1 0.2 2 Family
77 78 Apache Ct 1 0.1 2 Family
990 994 Rockdale Ave 1 3.4 6 + Family
128  Summit St 1 3.1 Ranch
52 54 Richmond St 6 0.2 2 Family
83 84 Pawnee Ct 1 0.1 2 Family
12 22 Caroline St 4 3.1 6 + Family
129 130 Mashpee Ct 1 0.2 2 Family
93 94 Pawnee Ct 1 0.1 2 Family
159 160 Gayhead Ct 1 0.1 2 Family
169 170 Gayhead Ct 1 0.1 2 Family
125 126 Mashpee Ct 1 0.1 2 Family
167 168 Gayhead Ct 1 0.2 2 Family
161 162 Gayhead Ct 1 0.1 2 Family
151 152 Gayhead Ct 1 0.1 2 Family
163 164 Gayhead Ct 1 0.2 2 Family
155 156 Gayhead Ct 1 0.1 2 Family

Table 9

Green Infrastructure Opportunities

City-Owned Housing Developments



Address CSO Group Lot Size, acres Style

Table 9

Green Infrastructure Opportunities

City-Owned Housing Developments

157 158 Gayhead Ct 1 0.2 2 Family
145 146 Dakota Ct 1 0.1 2 Family
143 144 Dakota Ct 1 0.2 2 Family
111 112 Mashpee Ct 1 0.1 2 Family
0 Es Mashpee Ct 1 0.1
0 Ws Apache Ct 1 0.1
103 104 Potter St 1 0.1 2 Family
165 166 Gayhead Ct 1 0.1 2 Family
53 54 Cherokee Ct 1 0.1 2 Family
47 48 Cherokee Ct 1 0.2 2 Family
51 52 Cherokee Ct 1 0.1 2 Family
123 124 Mashpee Ct 1 0.2 2 Family
89 90 Pawnee Ct 1 0.1 2 Family
153 154 Gayhead Ct 1 0.2 2 Family
0 Ns Potter St 1 0.2
141 142 Dakota Ct 1 0.1 2 Family
139 140 Dakota Ct 1 0.1 2 Family
117 118 Mashpee Ct 1 0.2 2 Family
149 150 Dakota Ct 1 0.1 2 Family
101 102 Apache Ct 1 0.1 2 Family
107 108 Mashpee Ct 1 0.2 2 Family
73 74 Apache Ct 1 0.1 2 Family
11 12 Shawnee Ct 1 0.1 2 Family
105 106 Potter St 1 0.1 2 Family
137 138 Dakota Ct 1 0.2 2 Family
35 36 Mohawk Ct 1 0.3 2 Family
31 32 Mohawk Ct 1 0.2 2 Family
109 110 Mashpee Ct 1 0.2 2 Family
127 128 Mashpee Ct 1 0.2 2 Family
99 100 Apache Ct 1 0.2 2 Family
39 40 Cherokee Ct 4 0.2 2 Family
1 2 Shawnee Ct 4 0.1 2 Family
0 Es Apache Ct 1 0.4
3 4 Shawnee Ct 4 0.1 2 Family
33 34 Mohawk Ct 1 0.1 2 Family
17 18 Shawnee Ct 1 0.1 2 Family
9 10 Shawnee Ct 1 0.1 2 Family
25 26 Mohawk Ct 1 0.7 2 Family
13 14 Shawnee Ct 1 0.2 2 Family
55 56 Cherokee Ct 4 0.1 2 Family
113 114 Mashpee Ct 1 0.1 2 Family
0 Ns Potter St 1 1.5
91 92 Pawnee Ct 1 0.2 2 Family
115 116 Mashpee Ct 1 0.1 2 Family
37 38 Cherokee Ct 4 0.1 2 Family
121 122 Mashpee Ct 1 0.1 2 Family
95 96 Pawnee Ct 1 0.1 2 Family
97 98 Pawnee Ct 1 0.2 2 Family



Address CSO Group Lot Size, acres Style

Table 9

Green Infrastructure Opportunities

City-Owned Housing Developments

88 87 Pawnee Ct 1 0.1 2 Family
69 70 Apache Ct 1 0.1 2 Family
119 120 Mashpee Ct 1 0.1 2 Family
0 Es Mohawk Ct 4 0.1
41 42 Cherokee Ct 4 0.1 2 Family
49 50 Cherokee Ct 1 0.2 2 Family
0 Es Mohawk Ct 4 0.2
43 44 Cherokee Ct 1 0.2 2 Family
57 58 Apache Ct 1 0.2 2 Family
81 82 Pawnee Ct 1 0.2 2 Family
79 80 Pawnee Ct 1 0.1 2 Family
75 76 Apache Ct 1 0.1 2 Family
0 Es Shawnee Ct 4 0.1
0 Es Shawnee Ct 4 0.1
59 60 Apache Ct 1 0.1 2 Family
85 86 Pawnee Ct 1 0.6 2 Family
61 62 Apache Ct 1 0.1 2 Family
71 72 Apache Ct 1 0.2 2 Family
19 20 Shawnee Ct 1 0.1 2 Family
5 6 Shawnee Ct 4 0.1 2 Family
29 30 Mohawk Ct 1 0.1 2 Family
21 22 Mohawk Ct 1 0.2 2 Family
65 66 Apache Ct 1 0.2 2 Family
63 64 Apache Ct 1 0.1 2 Family
0 Es Mohawk Ct 1 0.2
67 68 Apache Ct 1 0.1 2 Family
15 16 Shawnee Ct 1 0.1 2 Family
23 24 Mohawk Ct 1 0.1 2 Family
27 28 Mohawk Ct 1 0.1 2 Family
7 8 Shawnee Ct 4 1.0 2 Family
742  Shawmut Ave 7 0.2 6 + Family
0 Ss Coggeshall St 7 0.8
14  Adams St 7 0.5 Apartment
208  Myrtle St 7 0.3 2 Family
58  Adams St 7 0.2 Ranch
525  Coggeshall St 7 1.2 Apartment
580 598 Summer St 7 0.7 6 + Family
21 27 Desautels St 8 0.2 4-5 Family
29 39 Desautels St 8 0.6 6 + Family
895  Belleville Ave 8 0.8 4-5 Family
842 848 Shawmut Ave 7 5.0 4-5 Family
27 28 Apollo Dr 8 0.2 2 Family
101 102 Libra Dr 8 0.1 2 Family
99 100 Libra Dr 8 0.1 2 Family
97 98 Libra Dr 8 0.1 2 Family
33 34 Apollo Dr 8 0.2 2 Family
25 26 Apollo Dr 8 0.1 2 Family
95 96 Libra Dr 8 0.4 2 Family



Address CSO Group Lot Size, acres Style

Table 9

Green Infrastructure Opportunities

City-Owned Housing Developments

35 36 Apollo Dr 8 0.1 2 Family
528 540 Mt Pleasant St 7 2.1 Apartment
42 44 Whitman St 8 0.1 2 Family
36 38 Whitman St 8 0.1 2 Family
30 32 Whitman St 8 0.2 2 Family
49 51 Whitman St 8 0.1 2 Family
0 Ns Whitman St 8 0.1
21 27 Whitman St 8 0.2 4-5 Family
41 47 Whitman St 8 0.4 6 + Family
342 344 Church St 7 0.2 2 Family
970 972 Chaffee St 8 0.2 2 Family
962 964 Chaffee St 8 0.2 2 Family
1068 1070 Mt Pleasant St 7 1.7 2 Family
711 715 Church St 9 0.1 2 Family
717 719 Church St 9 0.1 2 Family
67 68 Saturn Dr 8 0.2 2 Family
69 70 Saturn Dr 8 0.1 2 Family
73 74 Saturn Dr 8 0.8 2 Family
959 961 Fairfield St 8 0.1 2 Family
8  Amanda Ave 9 0.3 Gen Office
975 977 Fairfield St 8 0.1 2 Family
967 969 Fairfield St 8 0.1 2 Family
951 953 Fairfield St 8 0.1 2 Family
954 956 Chaffee St 8 0.1 2 Family
946 948 Chaffee St 8 0.1 2 Family
109 110 Aries Dr 8 0.1 2 Family
105 106 Aries Dr 8 0.1 2 Family
103 104 Aries Dr 8 0.1 2 Family
107 108 Aries Dr 8 0.1 2 Family
0 Ws Morton Ave 8 0.2
34  Amanda Ave 9 5.6 Maint Bldg
113 114 Aries Dr 8 0.1 2 Family
0 Ws Hanover St 8 0.3
63 64 Saturn Dr 8 0.1 2 Family
43 44 Venus Dr 8 0.1 2 Family
0 Ws Morton Ave 8 0.1
71 72 Saturn Dr 8 0.1 2 Family
55 56 Venus Dr 8 0.1 2 Family
65 66 Saturn Dr 8 0.1 2 Family
1 2 Gemini Dr 8 0.1 2 Family
1177 1179 Church St 9 0.5 2 Family
0 Ws Church St 9 0.1
188 198 Amanda Ave 9 0.6 6 + Family
29 30 Apollo Dr 8 0.1 2 Family
0 Ws Hanover St 8 0.3
31 32 Apollo Dr 8 0.1 2 Family
53 54 Venus Dr 8 0.2 2 Family
51 52 Venus Dr 8 0.1 2 Family



Address CSO Group Lot Size, acres Style

Table 9

Green Infrastructure Opportunities

City-Owned Housing Developments

49 50 Venus Dr 8 0.1 2 Family
47 48 Venus Dr 8 0.2 2 Family
0 Ss Hanover St 8 0.1
0 Ws Hanover St 8 0.1
85 86 Libra Dr 8 0.1 2 Family
0 Ws Morton Ave 8 0.1
79 80 Saturn Dr 8 0.1 2 Family
87 88 Libra Dr 8 0.1 2 Family
77 78 Saturn Dr 8 0.1 2 Family
89 90 Libra Dr 8 0.2 2 Family
57 58 Venus Dr 8 0.1 2 Family
7 8 Gemini Dr 8 0.2 2 Family
5 6 Gemini Dr 8 0.1 2 Family
111 112 Aries Dr 8 0.2 2 Family
3 4 Gemini Dr 8 0.2 2 Family
139 140 Virgo Dr 8 0.2 2 Family
141 142 Virgo Dr 8 0.2 2 Family
137 138 Virgo Dr 8 0.1 2 Family
143 144 Virgo Dr 8 0.1 2 Family
135 136 Virgo Dr 8 0.1 2 Family
145 146 Virgo Dr 8 0.1 2 Family
0 Ws Hanover St 8 0.1
133 134 Virgo Dr 8 0.3 2 Family
15 16 Gemini Dr 8 0.1 2 Family
131 132 Virgo Dr 8 0.1 2 Family
13 14 Gemini Dr 8 0.2 2 Family
119 120 Aries Dr 8 0.1 2 Family
17 18 Gemini Dr 8 0.1 2 Family
129 130 Virgo Dr 8 0.1 2 Family
19 20 Gemini Dr 8 0.1 2 Family
127 128 Virgo Dr 8 0.1 2 Family
0 Ws Morton Ave 8 0.2
11 12 Gemini Dr 8 0.1 2 Family
115 116 Aries Dr 8 0.1 2 Family
121 122 Aries Dr 8 0.1 2 Family
117 118 Aries Dr 8 0.4 2 Family
123 124 Aries Dr 8 0.1 2 Family
125 126 Aries Dr 8 0.1 2 Family
9 10 Gemini Dr 8 0.1 2 Family
45 46 Venus Dr 8 0.1 2 Family
23 24 Apollo Dr 8 0.1 2 Family
93 94 Libra Dr 8 0.1 2 Family
37 38 Apollo Dr 8 0.1 2 Family
81 82 Libra Dr 8 0.1 2 Family
91 92 Libra Dr 8 0.1 2 Family
21 22 Apollo Dr 8 0.1 2 Family
0 Ws Hanover St 8 0.1
83 84 Libra Dr 8 0.1 2 Family



Address CSO Group Lot Size, acres Style

Table 9

Green Infrastructure Opportunities

City-Owned Housing Developments

0 Es Hanover St 8 1.9
39 40 Apollo Dr 8 0.1 2 Family
0 Ws Hanover St 8 0.1
75 76 Saturn Dr 8 0.1 2 Family
59 60 Venus Dr 8 0.1 2 Family
61 62 Saturn Dr 8 0.1 2 Family
41 42 Venus Dr 8 0.1 2 Family
24  Townsend St 7 0.2 4-5 Family
725 727 Church St 9 0.1 2 Family
721 723 Church St 9 0.2 2 Family
166  Fillmore St 7 0.2 4-5 Family
20 22 Alec St 4 0.1 4-5 Family
12 14 Alec St 4 0.1 4-5 Family
6  Alec St 4 0.1 4-5 Family
51  Bourne St 1 0.3 6 + Family
353  Sawyer St 7 0.4 6 + Family
725  Pleasant St 5 1.3 Apartment
134  S Second St 4 1.3
166 172 Chancery St 4 Multiple Properties/Buildings
18 Walker Street 7 Multiple Properties/Buildings
37 Cherokee Court 4 Multiple Properties/Buildings
220 Lindsey Street 1 Multiple Properties/Buildings
120-262 Acushnet Ave 4 Multiple Properties/Buildings
Chaffee And Fairfield Street 8 Multiple Properties/Buildings
Amanda Ave 9 Multiple Properties/Buildings
640 S First Street 4 Multiple Properties/Buildings



 
 

 

 

 

 

 

 

 

 

 

Appendix C  

Integrated Plan Proposed Improvements  



See Figure 17-2B for
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in the Clarks Cove Coastal
Area
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CSO Group 1 Proposed Improvements
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Figure 17-6
CSO Group 2 Proposed Improvements
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Figure 17-7
CSO Group 3 Proposed Improvements
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Appendix D 

Desktop Screening Results 
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Name Address CSO Area Lot Size, acres
Fire Station 754  Brock Ave 3 0.3
Fire Station 0 Ws Purchase St 4 0.2
Fire Station 1204  Purchase St 6 1.3
Fire Station 781  Ashley Blvd 8 0.5
Police Headquarters 871  Rockdale Ave 1 2.7

Table 1

Green Infrastructure Opportunities

Municipal Facilities



Name Address CSO Area Lot Size, acres Zone Code
Church 2693  Acushnet Ave 8 0.7 RA
City Offices 181  Hillman St 4 3.2 RA
City Parking 0 Es Page St 1 1.1 RA
City-Owned Dirt Lot 0 Ss Union St 1 0.4 MUB
Dream Basin public park 0 Ws E Rodney French Blvd 3 2.8 RB
East Beach Parking 0 Ws E Rodney French Blvd 3 0.8 RA
East Beach Parking 0 Ws E Rodney French Blvd 3 1.1 RA
GI Park Opportunity 0 Ss Bream St 2 0.2 RA
Grass 0 Ws S Water St 4 0.1 MUB
Grass 0 Es Cedar St 4 0.1 RB
Grass 0 R Ss Union St 1 0.0 RB
Grass 0 Ws Phillips Ave 7 0.1 IB
Grass Island 0 Ws Ward St 1 0.2 RB
Grass/Gravel 929 937 Brock Ave 1 0.1 MUB
Grass/Side Yard Of House? 0 Ns Blackmer St 4 0.1 MUB
Grass/Vacant Lot 525 527 S Second St 1 0.1 MUB
Grass/Vacant Lot 0 Ns Smith St 4 0.1 RB
Hayden McFadden Elementary 0 Es County St 6 1.3 RA
industrial 0 Ss Antonio L Costa Blvd 6 2.9 WI
Large Park 0 Ws Purchase St 4 1.7 PB
Large vacant industrial lot 0 Ns Cove St 1 4.3 IB
Morse Cutting Tools Brownfield Site 0 Es S Sixth St 4 1.8 PB
Open Grass Area 0 Ns Delano St 1 0.1 MUB
Park 31  Ashley St 1 0.1 RC
Park space - bioretention, etc 0 Ws Harmony St 1 0.1 RC
Parking Garage 51  Elm St 5 2.1 MUB
Parking Lot 0 Ss Elm St 4 0.1 MUB
Parking Lot 0 Es Cottage St 4 0.2 MUB
Parking Lot 0 Ws N Sixth St 5 0.3 MUB
Parking Lot 0 Ns Morgan St 4 0.5 RA
Parking Lot 0 Es Ash St 4 0.2 RB
Parking Lot 0 Es Hillman St 4 0.2 RB
Parking Lot 0 Es Ash St 4 0.1 RB
Parking Lot 0 Ws Purchase St 6 0.3 MUB

Table 2

Green Infrastructure Opportunities

MS4 Retrofit Opportunities



Name Address CSO Area Lot Size, acres Zone Code

Table 2

Green Infrastructure Opportunities

MS4 Retrofit Opportunities

Parking Lot 0 Ne Logan St 6 0.7 IA
Parking Lot 0 Ss Sawyer St 7 0.1 MUB
Parking Lot 0 Ss Coffin Ave 8 0.1 IB
Parking Lot 0 Es Acushnet Ave 8 0.2 MUB
Parking Lot 0 Ss Hillman St 4 0.7 RA
Parking Lot 0 Es Phillips Ave 8 0.1 MUB
Parking Lot 0 Ss Sawyer St 7 0.3 RC
Parking Lot - public 0 Ns Beetle St 7 0.2 MUB
Parking Lot Of Alfred Gomes Elementary 0 Es S Second St 4 1.4 RC
Parking Lot/Road 0 Es Riverside Ave 8 1.9 IB
Pump Station 1699  E Rodney French Blvd 3 0.2 RC
Pump Station 0 Ss Amanda Ave 9 0.0 MUB
Pump Station 0 Ws Sassaquin Ave 9 0.2 RA
Small Parcel of Parking Lot 0 Ss Pearl St 6 0.0 IB
State Offices 360  Coggeshall St 6 1.3 MUB
State Offices 0 Ss Coggeshall St 7 0.4 MUB
State Offices 0 R Ss Coggeshall St 7 0.1 MUB
Triangle park space 0 Es County St 4 0.4 MUB

78  Rodney St 3 0.1 RB



Name/Description Address CSO Area Lot Size, acres Zone Code
403 Hillman St. Stormwater Park 596 Maxfield St 1 0.1 RA
Baseball Field 133 William Street 1 1.2 IB
Bioretention - privately owned 18 Lafayette Street 2 0.2 RB
Bioretention area 1600 Padanaram Ave 1 0.1 RB
Bioretention area 3908 Joyce Drive 3 0.2 RA
Bioretention Area 40 Nina St 3 0.2 RA
Bioretention Area P O Box 696419 1 0.1 RC
Bioretention Basin P O Box 40159 3 0.3 RB
Bioretention or Subsurface Storage 651 Orchard Street Suite 200 1 2.4 MUB
Bioretention or subsurface storage. 198 Rockland St 1 0.2 RB
Church yard 133 William Street 8 4.6 RB
Grass area by beach 796 Smith Neck Road 3 0.1 RA
Grass lot - billboards 105 Nauset St 7 0.1 MUB
Jenney St. Park 21 Estelle Avenue 1 0.3 MUB
Large open area 59 Elm Street 4 7.7 WI
Lot w/ billboards P O Box 599703 7 0.1 MUB
Old parking lot, dumping ground 100 North Front Street 6 1.7 IB
Open area, close to beach 133 William Street 4 9.2 IB
Parking Lot Pier 3 Wharfinger Building 6 1.9 IB
Parking Lot for MassJobs 133 William Street 6 1.4 IB
Private lot 1031 Phillips Road 7 0.1 RB
Private lot 70 Lambeth Street 9 0.9 MUB
Private vacant lot 452A State Road 5 0.1 MUB
Private vacant lot - bioretention 530  Wareham Street 1 0.1 MUB
Privately owned lot 40 Court Street Suite 650 4 0.4 MUB
Privately Owned Vacant Lot 408 Chase Road 1 0.1 RC
Privately owned vacant lot 6 Oaklawn Drive 4 0.1 MUB
Subsurface or Bioretention 700 Kempton Street 1 0.6 MUB
Vacant - Bioretention/subsurface storage 70 Hedge Street 3 0.1 MUB
Vacant lot 133 William St 7 0.1 RC
Vacant lot 376 Boylston Street 5 0.1 MUB
Vacant lot 9 Abalone St 2 0.2 RA
Vacant lot in between two buildings 18 Wolcott Street 5 0.2 MUB

Table 3

Green Infrastructure Opportunities

Vacant Lots



Name/Description Address CSO Area Lot Size, acres Zone Code

Table 3

Green Infrastructure Opportunities

Vacant Lots

Vacant lot privately owned P O Box 70822 4 0.1 MUB
Vacant Lot to Send Drainage Pipe to Subsurface Storage 32 Frederick St 3 0.1 RB
Vacant lot used for parking 182 Walnut 5 0.1 MUB

1813 Acushnet Ave 1 0.2 RB
238 Sharp St 1 0.1 MUB
293 Cottage Street 4 0.3 RC
30 Brock Ave 2 0.5 MUB
331 Durfee St 1 0.3 RB
344 W. Morgan St 4 0.1 RB
50 St John Street 1 0.1 MUB
765 Wildwood Road 9 0.4 IA
790 Rockdale Ave 4 0.4 MUB
873 Tradewind Street 7 0.1 IA
P O Box 567 7 0.0 IB
P O Box 7368 3 0.1 RB



Address CSO Area Planned Year Paving Type
Brownell Ave 1 2023 Full Depth
Brownell Ave 1 2025 Mill
Dartmouth St 1 2025 Full Depth

Table 4

Green Infrastructure Opportunities

Planned Paving Projects



Name Address CSO Area Lot Size, acres
Ashley Park 0 Ss Rivet St 1
Athletic Fields 134  Hunter St 1 17.3
Athletic Fields 0 Es Hunter St 1 0.7
Athletic Fields And Parking Lot 0 Es Orchard St 1 1.8
Athletic Fields/Courts 0 Ws Liberty St 1 2.2
Baseball Field 0 Ss Blackmer St 1 1.0
Bathhouse And Boat Ramps 215  W Rodney French Blvd 2 0.8
Brooklawn Park 0 Ws Acushnet Ave 8 5.0
Buttonwood Park 425  Hawthorn St 1 48.8
Charles Ashley Park 122  Rochambeau St 8 3.8
Dr. Paul F. Walsh Athletic Field 543  Maxfield St 1 6.9
Harrington Park 0 Ns Court St 1 1.1
Joaquin "Jack" Nobrega Athletic Field90  Hathaway Blvd 1 11.3
Loretta Borque Park 99  Ruth St 1 0.1
Monte Park 0 Ss Cannon St 4 0.7
Outdoor Basketball Court/Field 0 Es Belleville Ave 7 0.8
Park 0 Es S Second St 4 3.6
Park /Walking Trails 0 Ws Miles St 8 4.6
Playground 0 Ws Ash St 4 0.8
Playground - Subsurface storage 0 Ns Ruth St 1 0.2
Roberto Clemente Park 0 Ws S First St 4 0.3
South End Beach 0 Ws W Rodney French Blvd 2 2.0
Victory Park 224  Brock Ave 3 12.1
West Beach 0 Ws W Rodney French Blvd 2 0.5
Whale's Tooth Parking Lot 0 Es Acushnet Ave 6 3.4

Table 5

Green Infrastructure Opportunities

Parks



Name Address CSO Area Lot Size, acres
Abraham Lincoln School 441  Ashley Blvd 8 2.3
Abraham Lincoln School 0 Se Query St 7 2.1
Alfred Gomes Elementary School 286  S Second St 4 5.6
Betsy B Winslow School 561  Allen St 1 5.6
Carlos Pacheo School 261  Mt Pleasant St 7 4.2
Carney Academy 247  Elm St 4 4.2
Casa De Saudade Library 0 Ns Thompson St 1 0.5
Casimir Pulaski School 1079  Braley Rd 9 5.7
Elizabeth Carter Brooks School 212  Nemasket St 1 4.1
Ellen Hathaway School 256  Court St 1 1.8
Elwyn Campbell School 145  Essex St 8 8.4
George Dunbar School 338  Dartmouth St 1 0.9
H A Kempton School 135  Shawmut Ave 4 1.6
Hayden McFadden School 2105  Purchase St 6 2.9
Howland Green Library 3  W Rodney French Blvd 1 0.7
James Congdon School 160  Thompson St 1 1.3
Jireh Swift School 2203  Acushnet Ave 8 0.9
John A Parker School 705  County St 6 2.5
John Devalles School 0 Ss Katharine St 1 2.6
Keith Middle School 225  Hathaway Blvd 1 11.6
New Bedford High School 230  Hathaway Blvd 1 23.7
New Bedford School Department 455  County St 4 2.5
Normandin Middle School 81  Felton St 8 9.7
Payne Cutlery - Phillips Ave School/ Elco Site 0 Es Church St 7 3.2
Payne Cutlery - Phillips Ave Schoole/ Elco Site 0 Ss Collette St 7 1.8
Phillips Avenue School 249  Phillips Ave 8 0.7
Recreational Area Of Jireh Swift School 0 Ns Tarkiln Hill Rd 8 0.5
Rodman School 497  Mill St 1 0.8
Roosevelt Middle School 119  Frederick St 3 5.5
Roosevelt School 84  Rodney St 3 0.3
William Taylor School 71  Portland St 3 3.8

Table 6

Green Infrastructure Opportunities

Schools



Name Address CSO Area
Belleville Avenue Hatch Street To Covell Street 8
Brock Avenue George Street to South Rodney French Blvd 2
Coggeshall Street and Belleville Ave Coggeshall Street And Belleville Ave 7
East Rodney French Blvd Portland Street to Apponegansett Street 3
Jacintho Street Allen Street to Winterville Road 1
Maple Street at Chancery Street Maple Street At Chancery Street 1
Page Street Bedford Street to Allen Street 1
Regulator 003B Tributary Area 1
Rockdale Avenue Parker Street to Hathaway Blvd 1
Summit Street Parker Street to Hathaway Blvd 1
Swift Street at Orchard Street Swift Street At Orchard Street 1
West Rodney French Blvd Bayview to Woodlawn Street 2

Table 7

Green Infrastructure Opportunities

Right-of-Way Improvements



Housing Development Name Address CSO Area Lot Size, acres Style
Bay Village 120-262 Acushnet Ave 4
Blue Meadows 46 58 Matthew St 1 4.5 6 + FAMILY
Boa Vista 134  S Second St 4 1.3  
Boa Vista 152 154 S Second St 4 1.0 2 FAMILY
Caroline Street 12 22 Caroline St 4 3.1 6 + FAMILY
Coggeshall Street 0 Ss Coggeshall St 7 0.8  
Coggeshall Street 525  Coggeshall St 7 1.2 Apartment
De Medeiros Apartments 0 Ns Whitman St 8 0.1  
De Medeiros Apartments 21 27 Desautels St 8 0.2 4-5 FAMILY
De Medeiros Apartments 21 27 Whitman St 8 0.2 4-5 FAMILY
De Medeiros Apartments 29 39 Desautels St 8 0.6 6 + FAMILY
De Medeiros Apartments 41 47 Whitman St 8 0.4 6 + FAMILY
De Medeiros Apartments 49 51 Whitman St 8 0.1 2 FAMILY
Dottin Place 1177 1179 Church St 9 0.5 2 FAMILY
Dottin Place 188 198 Amanda Ave 9 0.6 6 + FAMILY
Dottin Place 34  Amanda Ave 9 5.6 Maint Bldg
Dottin Place 8  Amanda Ave 9 0.3 Gen Office
Douglas Arms 51  Bourne St 1 0.3 6 + FAMILY
Hanover Street 0 Es Hanover St 8 1.9  
Hanover Street 0 Ws Hanover St 8 0.3  
Hanover Street 11 12 Gemini Dr 8 0.1 2 FAMILY
Hanover Street 133 134 Virgo Dr 8 0.3 2 FAMILY
Hanover Street 21 22 Apollo Dr 8 0.1 2 FAMILY
Hanover Street 59 60 Venus Dr 8 0.1 2 FAMILY
Hanover Street 71 72 Saturn Dr 8 0.1 2 FAMILY
Hanover Street 93 94 Libra Dr 8 0.1 2 FAMILY
Harwich Manor 895  Belleville Ave 8 0.8 4-5 FAMILY
Mosher Street 16  Mosher St 1 0.2 4-5 FAMILY
Nashmont 725  Pleasant St 5 1.3 Apartment
Shawmut Ave 842 848 Shawmut Ave 7 5.0 4-5 FAMILY
Shawmut Village 0 Es Mohawk Ct 1 0.2  
Shawmut Village 155 156 Gayhead Ct 1 0.1 2 FAMILY
Shawmut Village 161 162 Gayhead Ct 1 0.1 2 FAMILY

Table 8

Green Infrastructure Opportunities

City-Owned Housing Developments



Housing Development Name Address CSO Area Lot Size, acres Style

Table 8

Green Infrastructure Opportunities

City-Owned Housing Developments

Shawmut Village 165 166 Gayhead Ct 1 0.1 2 FAMILY
Shawmut Village 167 168 Gayhead Ct 1 0.2 2 FAMILY
Shawmut Village 169 170 Gayhead Ct 1 0.1 2 FAMILY
Shawmut Village 19 20 Shawnee Ct 1 0.1 2 FAMILY
Shawmut Village 35 36 Mohawk Ct 1 0.3 2 FAMILY
Shawmut Village 77 78 Apache Ct 1 0.1 2 FAMILY
South First Street 0 Ws John F Kennedy Hwy 4 0.0  
South First Street 126 134 Blackmer St 4 0.1 4-5 FAMILY
South First Street 15 23 Division St 1 0.2 4-5 FAMILY
South First Street 24 32 Delano St 4 0.3 4-5 FAMILY
South First Street 27 29 Delano St 4 0.1 2 FAMILY
South First Street 43 49 Delano St 4 0.2 4-5 FAMILY
South First Street 6 20 Division St 1 0.3 6 + FAMILY
South First Street 640 648 S First St 4 0.3 4-5 FAMILY
South First Street 662 676 S First St 4 0.3 6 + FAMILY
South First Street 678  S First St 4 0.1 CMTY CTR
South First Street 679 685 S First St 4 0.3 4-5 FAMILY
South First Street 865 879 S Water St 4 0.3 6 + FAMILY
South First Street 899 907 S Water St 4 0.2 4-5 FAMILY
Summer Street 580 598 Summer St 7 0.7 6 + FAMILY
Temple Landing 166 172 Chancery St 4
Tripp Towers 12  Ruth St 3 2.5 Apartment
Westlawn 220 Lindsey Street 1
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SECTION 02230 
 

SOILS AND AGGREGATES FOR EARTHWORK 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including Division 01 Specification Sections, 
apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Soils: Soil materials and topsoil materials. 
2. Aggregates: Coarse aggregate materials and fine aggregate materials. 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Section XXXXX – Cast-in-Place Concrete 

B. Section XXXXX – Trenching and Backfilling 

C. Section XXXXX – Erosion and Sedimentation Controls 

D. Section XXXXX – Asphalt Paving 

E. Section 02511 – Porous Asphalt on Aggregate Base 

F. Section 02512 – Cast-in-Place Pervious Concrete 

G. Section 02513 – Precast Pervious Concrete Paving 

H. Section 02514 – Permeable Pavers on Aggregate Base 

I. Section 02605 – Precast Concrete Structures 

J. Section 02620 – Storm Utility Drainage Piping 

K. Section 02630 – High Density Plastic Absorption Field Chambers 

L. Section 02635 – Subsurface Storage System 

M. Section 02900 – Plants 
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1.04 PAYMENT 

A. The Contractor shall include all costs for performing any Work required under this Section as 
part of the appropriate portions of their submitted bid prices in accordance with the 
requirements for Measurement and Payment of the Contract and as referenced herein. 

1.05 ACTION SUBMITTALS 

A. Samples - Soils: Submit in 5-gallon air-tight containers, 50 lbs. sample of each type of 
engineered soil to testing laboratory. 

1. Prior to the procurement of Engineered Soil, the following information and samples 
are required for review and approval for each source: 

2. Proposed material source and vendor. 
3. A sample of the proposed material, taken with a representative of the City of New 

Bedford, indicating the method of sampling and location of the sample. 
4. The Contractor shall submit to the Engineer the name and location of the borrow 

(source) or stockpile site(s) and the estimated quantity of material available.  The 
Contractor shall provide a notarized letter from the owner(s) of the proposed borrow site 
and/or stockpile site(s) indicating ownership of the proposed site(s) and a 
commitment to supply a specified minimum quantity of material for this project. To 
avoid delays in planting and seeding, the Contractor shall immediately begin to secure 
and test Engineered Soil at least two (2) months in advance of the material actually being 
needed on Site.  This will allow sufficient time to blend the specified soil mix and make 
all the necessary adjustments in the mixing process. 

5. Results of the organic content analyses conducted in accordance with the above 
referenced standard, Recommended Soil Testing Procedures for The Northeastern United 
States, 3rd Edition, Northeast Regional Publication, Agricultural Experiment Station, 
University of Delaware. Bulletin #493, Revised July 2011 or latest. 

6. Results of the USDA soil texture gradation (sand, silt and clay) analyses and sand sieve 
analyses, with full reporting of all information in USDA sieve sizes, in accordance with 
the USDA Kellogg Soil Survey Laboratory Methods Manual, Soil Survey Investigations 
Report No. 42 Version 5.0 2014. 

7. Results of the pH tests conducted in accordance with the above referenced standard, 
USDA Kellogg Soil Survey Laboratory Methods Manual, Soil Survey Investigations 
Report No. 42 Version 5.0 2014. 

8. Results of the soluble salts test conducted in accordance with the above referenced 
standard, Recommended Soil Testing Procedures for The Northeastern United States, 
3rd Edition, Northeast Regional Publication, Agricultural Experiment Station, University 
of Delaware. Bulletin #493, Revised July 2011 or latest. 

9. Results of the nutrient analyses test conducted in accordance with the above 
referenced standard, Recommended Soil Testing Procedures for The Northeastern 
United States, 3rd Edition, Northeast Regional Publication, Agricultural Experiment 
Station, University of Delaware. Bulletin #493, Revised July 2011 or latest. 

10. Results of the inorganic nitrogen and total Kjeldahl nitrogen tests conducted in 
accordance with the above referenced standard, USDA Kellogg Soil Survey Laboratory 
Methods Manual, Soil Survey Investigations Report No. 42 Version 5.0 2014. 
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11. Results of the acid-producing (iron sulfide) test conducted in accordance with the 
methodologies utilized by the USDA Kellogg Soil Survey Laboratory Methods Manual, 
Soil Survey Investigations Report No. 42 Version 5.0 2014. 

12. NOTE:  Due to the agricultural nature of some of the Quality Control testing the 
Contractor is notified that both Rutgers University and Cornell University can perform 
nearly all agricultural testing required (one exception may be the acid-producing test).  
Turnaround times for results may vary from standard soils testing.  However, all 
agricultural testing procedures must be performed in accordance with the above 
referenced standards and the Recommended Soil Testing Procedures for The 
Northeastern United States, 3rd Edition, Northeast Regional Publication, 
Agricultural Experiment Station, University of Delaware. Bulletin #493, Revised 
July 2011 and the USDA Kellogg Soil Survey Laboratory Methods Manual (No. 42, 
Version 5, 2014) or latest.  If another lab is proposed, the Contractor can submit written 
certification from the proposed lab certifying that the lab will utilize the same 
methodologies for soil testing as outlined in these specifications. 

13. The Contractor shall submit to Engineer the materials and procedures for amending soil, 
if appropriate. Amendment of soil is only permitted to meet the nutrient and organic 
requirements of the specifications. Nutrient modifications are only permitted through the 
use of the approved contract-specified organic fertilizer and the organic amendment 
permitted is leaf compost. No other organic amendment is permitted. 

B. Samples - Aggregates: Submit, in 5 gallon air-tight containers, 50 lbs. sample of each type of 
aggregate fill to ENGINEER at least 15 days prior to placement of backfill or fill. 

1. Quality Control Testing:  Submit conformance testing performed by a certified 
independent laboratory engaged by Contractor for all fill materials. Verify maximum 
density, gradation, Atterberg limits, sand equivalent, and other applicable criteria at least 
72 hours prior to importing or placing any fill.  Perform additional conformance testing at 
a minimum frequency of 1 per every 2000 cubic yards or change in material. 

1.06 INFORMATIONAL SUBMITTALS 

A. Materials Source: Submit name and location of imported materials suppliers. 

B. Source’s Certificate: Certify materials meet or exceed specified requirements. 

1.07 QUALITY ASSURANCE 

A. Furnish each subsoil and topsoil material from single source throughout the Work, unless an 
alternate source is approved by the Engineer. 

B. Furnish each coarse and fine aggregate material from single source throughout the Work, unless 
an alternate source is approved by the Engineer. 

C. Perform Work according to Massachusetts DOT  and Massachusetts Department of 
Environmental Protection standards. 
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D. Quality Control and Quality Assurance consists of laboratory conformance testing of samples 
supplied from each coarse and fine aggregate source and quality control during installation. 

1. Geotechnical Testing Agency Qualifications: Qualified according to ASTM E329 and 
ASTM D3740 for testing indicated. 

E. Maintain one copy of each standard affecting Work of this Section on Site. 

1.08 FIELD CONDITIONS 

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during earth-moving operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
authorities having jurisdiction. 

PART 2 - PRODUCTS 

2.01 SOIL MATERIALS 

A. Common Fill:  Common fill shall be approved on site excavated material or imported fill 
material that is composed of durable soil free of debris, organic matter, or other deleterious 
materials.  Common fill shall not contain stones larger than 2 inches in largest diameter, a 
maximum of 75 percent passing the No. 200 sieve, and a maximum dry density of at least 85 
pounds per cubic foot (pcf) as determined by ASTM D698.  Common fill shall not contain 
granite blocks, broken concrete, masonry rubble, or other similar materials and shall have 
physical properties such that it can be readily spread and compacted during filling. 

B. Select Common Fill – Select common fill shall be as specified above for Common Fill except 
that the material shall contain no stones larger than 2 inches in largest diameter. 

2.02 STRUCTURAL SOIL – Sand Based structural soil  

A. Materials: 

1. Base Loam: 

a. Base Loam as required for the work shall be free of subsoil, large stones, earth 
clods, sticks, stumps, clay lumps, roots or other objectionable, extraneous matter or 
debris. Base Loam shall also be free of quack-grass rhizomes, Agropyron Repens, 
and the nut-like tubers of nutgrass, Cyperus Esculentus, and all other primary 
noxious weeds. Base Loam shall not be delivered or used for planting while in a 
frozen or muddy condition. Base Loam for mixing shall conform to the following 
grain size distribution for material passing the #10 sieve:   
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           Percent Passing 
U.S. Sieve Size Number   Minimum  Maximum 
   10       100    -- 
   18       87    100 
   35       65    92 

60        45    80  
   140       26    46 
   270       16    32 
   0.002mm     2    5  

b. The ratio of the particle size for 80% passing (D80) to the particle size for 30% 
passing (D30) shall be 5 or less. (D80/D30 < 5). 

c. Maximum size shall be one inch largest dimension.  The maximum retained on the 
#10 sieve shall be 20% by weight of the total sample.  

d. Tests shall be by combined hydrometer and wet sieving in compliance with ASTM 
D422 after destruction of organic matter by ignition.  

e. The organic content shall be between 3.5 and 6.0 percent. 

2. Sand: 

a. Sand for Sand-Based Structural Soil, for Planting Pit Medium, for amending loam 
shall be uniformly graded medium to coarse sand consisting of clean, inert, 
rounded grains of quartz or other durable rock free from loam or clay, surface 
coatings and deleterious materials with the following gradation.      

  
          Percent Passing  
U.S. Sieve Size Number   Minimum  Maximum 
   10       100    -- 
   18       60    80 
   35       25    45 
   60       8    20 

140        0    8 
    0       0    3 

   0.002mm     0    0.5   

b. Maximum size shall be (25mm) one inch largest dimension.  The maximum 
retained on the #10 sieve shall be 10% by weight of the total sample.   

c. The ratio of the particle size for 70% passing (D70) to the particle size for 20% 
passing (D30) shall be 3.0 or less. (D70/D20 <3.0) 

d. Tests shall be by combined hydrometer and wet sieving in compliance with ASTM 
D422 after destruction of organic matter by ignition. 

3. Organic Amendment Materials (Compost): 

a. Compost for amending planting media shall be a stable, humus-like material 
produced from the aerobic decomposition of organic residues. The residues, if 
biosolids, shall consist of compost meeting the required criteria as listed herein this 
Section or approved equal. The compost shall be a dark brown to black color and 
be capable of supporting plant growth with appropriate management practices in 
conjunction with addition of fertilizer and other amendments as applicable, with no 



NEW BEDFORD STANDARD SPECIFICATIONS FOR GREEN INFRASTRUCTURE 
  
  
  
  

visible free water or dust, with no unpleasant odor, and meeting the following 
criteria as reported by the producer. 

b. The ratio of carbon to nitrogen shall be in the range of 10:1 to 25:1. 
c. Stability shall be assessed by either a CO2 evolution test, a re-heating test, or the 

Solvita procedure.  Protocols for each are specified by the coalition of 
Northeastern Governors Source Reduction Task Force (CONEG) in their 1966 
report, "Model Procurement Specifications for Source Separated Compost." and 
the Solvita manual (version 3.5).  For the CO2 test, the compost respiration shall 
be no more than 6 mg  CO2-C/gBVS day.  For re-heating using the Dewar self-
heating test, the maximum heat rise shall be no greater than 9 degree C above room 
temperature (20 to 25 degrees C).  For the Solvita test, the compost must achieve a 
maturity index of 6 or more.  Stability tests shall be conducted by Woods End 
Research Laboratory, Mt. Vernon, Maine. 

d. Pathogens/Metals/Vector Attraction reduction shall meet 40 CFR Part 503 rule, 
Table 3, page 9392, Vol. 58 No. 32, and Commonwealth of Massachusetts 310 
CMR 32.00 (for applications to soils with human activity). 

e. Organic Content shall be at least 40 percent (dry weight).  One hundred percent of 
the material shall pass a (9mm) 3/8-inch (or smaller) screen.  Debris such as metal, 
glass, plastic, wood (other than residual chips), asphalt or masonry shall not be 
visible and shall not exceed one percent dry weight. Organic content shall be 
determined by weight loss on ignition for particles passing a number 10 sieve 
according to procedures performed by a soil testing agency recommended by the 
Ohio State University Extension Program and approved by the Landscape 
Architect and Department.  A 50-cc sub-sample of the screened and mixed 
compost is ground to pass the number 60 sieve.  Two to three grams (+ 0.001g) of 
ground sample, dried to a constant weight at 105 degrees C is placed into a muffle 
furnace.  The temperature is slowly raised (5C/minute) to 450C and maintained for 
three hours.  The sample is removed to an oven to equilibrate at 105C and the 
weight is taken.  Organic matter is calculated as loss on ignition. 

f. PH: The pH shall be between 5.5 to 8.0 as determined from a 1:1 soil-distilled 
water suspension using a glass electrode pH meter American Society of Agronomy 
Methods of Soil Analysis, Part 2, 1986. 

g. Salinity: Electrical conductivity of a one to two soil to water ratio extract shall not 
exceed 2.0 mmhos/cm (dS/m). 

h. The compost shall be screened to 3/8 inch maximum particle size and shall contain 
not more that 3 percent material finer that 0.002mm as determined by hydrometer 
test on ashed material. 

i. Nutrient content shall be determined by the University of Massachusetts Soil 
Testing Laboratory or equivalent laboratory and utilized to evaluate soil required 
amendments for the mixed soils.  Chemical analysis shall be undertaken for Nitrate 
Nitrogen, Ammonium Nitrogen, Phosphorus, Potassium, Calcium, Aluminum, 
Magnesium, Iron, Manganese, Lead, Soluble Salts, Cation Exchange Capacity, soil 
reaction (pH), and 

4. Soil Additives: 

a. Acidulant for adjustment of Structural Soil and Planting Pit Medium pH shall be 
commercial grade flours of sulphur, ferrous sulfate, or aluminum sulfate that are 
unadulterated. Acidulants shall be delivered in unopened containers with the name 
of the manufacturer, material, analysis and net weight appearing on each container.  
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b. Ground limestone for adjustment of Structural Soil pH shall contain not less than 
85 percent of total carbonates and shall be ground to such fineness that 40 percent 
will pass through 100 mesh sieve and 95 percent will pass through a 20 mesh 
sieve.   

5. The Sand-Based Structural Soil shall consist of a blend of five parts by volume of Sand, 
one part by volume of Base-Loam and two parts by volume of Organic Amendment. 
Blending of the components shall be carried out with earth moving equipment prior to 
placement. The components shall be blended to create a uniform mixture as determined 
by the Engineer. The final mix shall have an organic content between 2.5 and 3.5 percent 
and conform to the following gradation requirements for material passing a Number 10 
sieve. 

6. The Structural Soil design mix shall meet the following criteria:   
 

           U.S. Sieve 
           Size Number 

Percent  
Passing  

Minimum 

Percent  
Passing  

Maximum 
10 100 - 
18 68 90 
35 38 63 
60 18 39 

140 9 18 
270 4 9 

.002 mm 1 2 
 

7. Maximum size shall be one inch largest dimension.  The maximum retained on the #10 
sieve shall be 15% by weight of the total sample.   

8. The ratio of the particle size for 70% passing (D70) to the particle size for 20% passing 
(D20) shall be 3.5 or less. (D70/D20 <3.5) 

9. Tests shall be by combined hydrometer and wet sieving in compliance with ASTM D422 
after destruction of organic matter by ignition.   

2.03 ENGINEERED SOIL 

A. Engineered Soil must conform to the following standards: 

1. Recommended Soil Testing Procedures for The Northeastern United States, 3rd 
Edition, Northeast Regional Publication, Agricultural Experiment Station 

2. USDA Kellogg Soil Survey Laboratory Methods Manual, Soil Survey Investigations 
Report No. 42 Version 5.0 2014. 

B. Chemical and Physical Requirements  

1. Engineered Soil is an integral part of the Green Infrastructure System; as such, 
certification of its material properties is subject to the testing protocols of the Quality 
Assurance/Quality Control (QA/QC) plan The QC requirements of the QA/QC Plan are 
detailed below.  The Contractor shall strictly comply with all requirements of the 
QA/QC Plan. Sufficient lead time is required to develop an appropriate plan for mixing 
methodologies and ratios that will provide reliable results to meet the parameters listed 
below.  
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C. Engineered Soil 

1. Engineered Soil shall be a loamy sand or sandy loam using the USDA textural 
classification systems based on the percentage of clay (<0.002 mm), silt (0.05 to 0.002 
mm) and sand (2 mm-0.05 mm) of the fine earth fraction of less than 2 mm. The gravel 
content (material greater than 2mm) shall be less than 8 percent. 

Sand: 75 - 85% (No more than 25% of sand classified as fine or very fine) 
Silt: 5 - 15% 
Clay: 5 - 10% 

2. The gradation of the engineered soil mix shall be determined by a qualified laboratory 
using the USDA Kellogg Soil Survey Laboratory Manual. 

3. Engineered Soil must be free of refuse, hard clods, woody vegetation, stiff clay, 
construction debris (of any kind), boulders, stones larger than 1-1/2 inches, 
chemicals, or other deleterious material toxic to any vegetation used on this project. 

4. Engineered Soil must have a minimum organic content of four (4.0%) percent and a 
maximum of eight (8.0%) percent. If the source soil requires amendment to meet the 
Engineered Soil organic content requirement, leaf compost will be the only approved 
admixture. No soil mixing will be permitted during or after Engineered Soil placement. 
Engineered Soil must be tested for compliance with Contract specifications and 
submitted for approval prior to delivery to the Site. 

D. The organic content of soils must be determined by a laboratory using the loss on ignition 
method as described in the Recommended Soil Testing Procedures for The Northeastern United 
States, 3rdEdition, Northeast Regional Publication, Agricultural Experiment Station, University 
of Delaware. Bulletin #493, Revised July 2011 or latest. 

E. The pH value of Engineered Soil will be (5.5 to 7.0) as determined by an approved laboratory 
using soil pH (Water (1:1. V:V) procedures as described in the USDA Kellogg Soil Survey 
Laboratory Methods Manual, Soil Survey Investigations Report No. 42 Version 5.0, 2014. 
Amendment of soil to lower pH to meet Contract requirements is not permitted. 

F. The soluble salt value of the Engineered Soil will be 0.0 to 0.5 dS/m  as determined by an 
approved laboratory using the soluble salt (1:2(V:V)) procedures as described in the 
Recommended Soil Testing Procedures for The Northeastern United States, 3rd Edition, 
Northeast Regional Publication, Agricultural Experiment Station, University of Delaware, 
Bulletin #493, Revised July 2011 or latest. 

G. The value for Kjeldahl Nitrogen will be as outlined below as determined by an approved 
laboratory using the USDA Kellogg Soil Survey Laboratory Methods Manual, Soil Survey 
Investigations Report No. 42 Version 5.0; 2014. Kjeldahl N acceptable range is 0.06% to 
0.25% (with nitrate (NO-3) form of nitrogen not to exceed 20 ppm) 
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H. The value for Macro (P, K) Nutrients will be determined by an approved laboratory using the 
procedures as described in the Recommended Soil Testing Procedures for the Northeastern 
United States, 3rd Edition, Northeast Regional Publication, Agricultural Experiment Station, 
University of Delaware, Bulletin #493, Revised July 2011.  Ideal values for macro nutrients 
shall fall within the ranges indicated below:   

 
P  80 lbs/acre to 100 lbs/acre 
K  100 lbs/acre to 300 lbs/acre 

I. The value for Micro Nutrients (Mg, Ca, Mn, Zn, Cu and B) will be determined by an approved 
laboratory using the procedures as described in the Recommended Soil Testing Procedures for 
The Northeastern United States, 3rd Edition, Northeast Regional Publication, Agricultural 
Experiment Station, University of Delaware, Bulletin #493, Revised July 2011.  Test reports for 
Micro Nutrients must be approved in writing by the Engineer prior to delivery of any soil to the 
Work Site. 

 
Ca acceptable range is 900 to 2800 lbs/ acre 
Mg acceptable range is 300 to 600 lbs/ acre 
K+Ca+Mg not greater than 3,700 lbs/ acre 
Mn acceptable range of 2 ppm to 20 ppm 
B acceptable range of 0.8 ppm to 3 ppm 
Cu acceptable range of 0.1 ppm to 4.0 ppm 
Zn acceptable range of 1 ppm to 12 ppm 

J. An acid-producing soil test is required to determine the potential for decreases in soil pH after 
oxidation. The pH value of the solution shall be greater than 4.5 as determined by the USDA 
Kellogg Soil Survey Laboratory Methods Manual, Soil Survey Investigations Report No. 42 
Version 5.0, 2014. 

K. Engineered Soil must not contain any traces of hydrocarbons, petroleum products, 
chemically prohibited substances or any other elements considered to be toxic to any 
vegetation used on this project.  The Engineered Soil must not smell of petroleum or give off 
other unnatural or toxic odors.  Regardless of prior acceptance of sample material, if the 
Engineered Soil delivered to the Site seems suspicious in any way the Resident Engineer will 
reject the material. If the Contractor disagrees with the Resident Engineer’s decision to reject 
the material, the Contractor may appeal according to the following appeal process below: 

2.04 COARSE AGGREGATE MATERIALS 

A. Coarse Aggregate –  Asphalt pavement subbase shall be Dense Graded Crushed Stone:  Natural 
stone; free of clay, shale, organic matter; conforming to MASSDOT standard. 

1. Dense Graded Crushed Stone Designation: M2.01.7 

B. Coarse Aggregate - Leveling Course and Stone Joint filler Material: Washed Crushed Stone: 
Natural stone; washed, free of clay, shale, organic matter; conforming to of MASSDOT 
standard. 

1. Coarse Aggregate Designation:  M2.01.6. 
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C. Coarse Aggregate – Choker or Reservoir Course Material: Washed Crushed Stone: Natural 
stone; washed, free of clay, shale, organic matter; conforming to of MASSDOT standard. 

1. Coarse Aggregate Designation:  M2.01.4. 

D. Coarse Aggregate – Reservoir Course Material: Washed Crushed Stone: Natural stone; washed, 
free of clay, shale, organic matter; conforming to of MASSDOT standard. 

1. Coarse Aggregate Designation:  M2.01.1 

E. Coarse Aggregate – Crushed Stone Base Material: Natural crushed stone; free of clay, shale, 
organic matter; conforming to State of MASSDOT standard. 

1. Coarse Aggregate Designation:  M2.01.5. 

2.05 SOURCE QUALITY CONTROL 

A. Testing and inspection services. Submit test result reports to the Engineer. 

B. When tests indicate materials do not meet specified requirements, change material and retest. 

C. Furnish materials of each type from same source throughout the Work. 

PART 3 - EXECUTION 

3.01 STOCKPILING AND PLACEMENT OF ENGINEERED SOIL 

A. Prior to procurement of Engineered Soil and starting delivery of soil, all approvals for those 
items required in Section 1.3 entitled "ACTION SUBMITTALS" must have been given in 
writing to and accepted by the Engineer. 

B. Engineered Soil shall not be installed until all plant materials are approved by the Engineer and 
planting will occur within the next 5 days. 

C. Prior to the placement of Engineered Soil, the subgrade must be accepted by the Engineer. 

D. Engineered Soil must be evenly placed to the thickness and configuration as directed by 
the Engineer or as shown on the plans. Engineered Soil must not be placed when the 
subgrade or Engineered Soil is frozen, excessively wet, extremely dry, or in a condition 
otherwise detrimental to the proposed seeding, planting or soil structure. 

E. The spreading shall be performed in such a manner that seeding or planting can proceed with 
little additional soil preparation or tillage. Irregularities in the soil surface resulting from 
spreading or other operations shall be corrected to prevent the formation of depressions where 
water will stand.  

F. The material delivered to the Site must be visually and continuously inspected by the 
Engineer during construction to ensure that it is consistently the same material previously 
approved and delivered to the Site. If any foreign or odor (organic, chemical, etc.) are detected, 
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the Engineers reserves the right to refuse the material.  If changes in material occur, such as 
texture, composition, moisture levels, etc., soil delivery must cease immediately and the 
Contractor shall not incorporate the new material into the Work until the material 
meets these specifications and approved by the Engineer. The Contractor shall test the new 
material as a new source and submit its results to the Engineer for his approval. If Engineer 
rejects the material, the Contractor shall immediately remove the material off the project Site 
at no additional cost to Owner. [See PRODUCTS, Section 2] 

G. Engineered Soil must be placed by gravity with no additional compaction. After Engineered 
Soil placement and initial grading, the green infrastructure practice will be fully saturated, 
allowed to drain down and then fully saturated again.  Then more Engineered Soil will be 
placed as necessary to bring to final grade.  After final grading, no heavy equipment, pickup 
trucks, or other construction vehicles will be permitted to travel on these completed areas. 
The Contractor shall, through mechanical raking and hand grading with rakes and shovels, 
grade all areas around fences, pipes and other structures in preparation for seeding or planting. 

H. The Contractor shall, as part of the Engineered Soil spreading operation, mechanically rake and 
clean all undesirable materials from the Engineered Soil prior to planting operations.  

I. The Contractor shall dispose of all undesirable materials raked from the Engineered Soil. 

J. The Contractor shall pay all costs, fees, etc. to rectify any deficiencies in placement of the 
Engineered Soil layer, to the acceptance of the Engineer. 

3.02 STOCKPILING AND PLACEMENT OF ENGINEERED SOIL 

A. Sub-surface Conditions 

1. Notify the Engineer of subsurface conditions, which will affect the Contractor’s ability to 
complete the work. 

2. Locate and confirm the location of all underground utility lines and structures prior to the 
start of any excavation. 

3. Repair any underground utilities or foundations damaged by the Contractor during the 
progress of this work.  The cost of all repairs shall be at the Contractor’s expense. 

B. Site Preparation: 

1. Do not proceed with the installation of the Structural Soil material until all walls, curb 
footings and utility work in the area has been installed.  For site elements dependent on 
Structural Soil for foundation support, postpone installation until immediately after the 
installation of Structural Soil. 

2. Excavate and compact the proposed subgrade to depths, slopes and widths as shown on 
the Contract Documents.  Maintain all required angles of repose of the adjacent materials 
as shown on the Contract Documents.  Do not over excavate compacted subgrades of 
adjacent pavement or structures. 

3. Confirm that the subgrade is at the proper elevation and compacted as required.  
Subgrade elevations shall slope parallel to the finished grade and or toward the 
subsurface drain lines as shown on the Contract Documents. 

4. Clear the excavation of all construction debris, trash, rubble and any foreign material.  In 
the event that fuels, oils, concrete washout silts or other material harmful to plants has 
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been spilled into the subgrade material, excavate the soil sufficiently to remove the 
harmful material.  Fill any over excavation with approved fill and compact to the required 
subgrade compaction. 

5. Protect adjacent walls, walks and utilities from damage or staining by the soil.  Use 
plywood and or plastic sheeting as directed to cover existing concrete, metal and masonry 
work and other items as directed during the progress of the work. 

6. Clean up all trash and any soil or dirt spilled on any paved surface at the end of each 
working day.  Any damage to the paving or Architectural work caused by the soils 
installation Contractor shall be repaired by the general Contractor at the General 
Contractor’s expense. 

7. Maintain all silt and sediment control devices required by applicable regulations.  Provide 
adequate methods to assure that trucks and other equipment do not track soil from the site 
onto adjacent property and the public right of way. 

C. Placement of Sand-Based Structural Soil:  

1. Prior to procurement of Engineered Soil and starting delivery of soil, all approvals for 
those items required in Section 1.3 entitled "ACTION SUBMITTALS" must have been 
given in writing to and accepted by the Engineer. 

2. Immediately prior to dumping and spreading the Structural Soil, the subgrade shall be 
cleaned of all debris or rubbish.  Such material shall be removed from the site. After 
subgrade levels have been reached, and immediately prior to placing Sand-Based 
Structural Soil the entire subgrade area shall be thorough compacted, then loosened to a 
minimum depth of four inches utilizing the teeth on the bucket of a backhoe or by deep 
raking. 

3. After loosening, Sand-Based Structural Soil shall be spread in lifts not greater than eight 
inches and compacted with a minimum of two passes of vibratory compaction equipment 
to a density between 90 and 94 percent Standard Proctor Maximum Dry Density in 
accordance with compaction standards of ASTM D1557 Method D.  During the 
compaction process, all depressions caused by settlement or compaction shall be filled 
with additional Structural Soil and the surface shall be regraded and rolled until 
presenting a smooth and even finish corresponding to the required grades. Sand-Based 
Structural Soil shall be placed to a depth of two feet within the areas shown on the 
Drawings. 

4. Phase the installation of the Structural Soil such that wheeled equipment does not have to 
travel over already installed soil.  If it is determined by the Engineer that equipment must 
travel over already installed Structural Soil, provide one- inch thick steel plate ballast 
over the length and width of travel to cover Structural Soil and protect it from 
compaction. 

3.03 STOCKPILING CLEANUP 

A. Stockpile materials on site at locations designated by Engineer. 

B. Stockpile topsoil 8 feet high maximum. 

C. Direct surface water away from stockpile site to prevent erosion or deterioration of materials. 

D. Enclose stockpile within a line of straw wattles to prevent erosion or siltation from site and/or 
into resource areas.  
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E. Remove stockpile, leave area in clean and neat condition. Grade site surface to prevent free 
standing surface water. 

END OF SECTION 
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SECTION 02511 
 

POROUS ASPHALT ON AGGREGATE BASE 
 
PART 1 GENERAL 

1.01 REQUIREMENTS 

A. The Contractor shall furnish all labor, materials, equipment, and incidentals required and install 
the porous asphalt pavements and associated subsurface work as shown on the Drawings and as 
specified herein. 

1.02 DEFINITIONS 

A. Porous asphalt pavement refers to the compacted mix of modified asphalt binder and aggregate.  
Porous media beds refer to the beds underlying the porous asphalt pavement.   

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Section XXXXX – Submittal Procedures 

B. Section XXXXX – Product Delivery Requirements 

C. Section XXXXX – Product Storage and Handling Requirements 

D. Section XXXXX – Earthwork 

E. Section 02230 – Soils and Aggregates for Earthwork 

1.04 PAYMENT 

A. The Contractor shall include all costs for performing any Work required under this Section as part 
of the appropriate portions of their submitted bid prices in accordance with the requirements for 
Measurement and Payment of the Contract and as referenced herein. 

1.05 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Porous asphalt pavement herein is modified after the National Asphalt Pavement Association 
(NAPA) specification outlined in Design, Construction, and Maintenance Guide for Porous 
Asphalt Pavement (NAPA-DCMOGFC), Information Series 131 (2003). 

B. NAPA Design, Construction, and Maintenance of Open-Graded Friction Courses, Information 
Series 115 (NAPA IS 115), 2002. 

C. Massachusetts Department of Transportation (MADOT) Standard Specifications for Highways 
and Bridges. 
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D. General Porous Asphalt Bituminous Paving and Groundwater Infiltration Beds, specification by 
University of New Hampshire Stormwater Center, February 2005. 

E. Standards of the American Association of State Highway and Transportation Officials 
(AASHTO), 1998 or latest edition. 

F. American Society for Testing and Materials (ASTM), Philadelphia, PA, Annual Book of ASTM 
Standards, latest edition. 

G. Alternative specifications for mix, such as Open Graded Friction Courses (OGFC) from Federal 
Agencies or State Departments of Transportation (DOT), may be used as approved by the 
Engineer. 

H. Where reference is made to one of the above standards, the revision in effect at the time of bid 
opening shall apply. 

1.06 SUBMITTALS 

A. The Contractor shall submit shop drawings and product data as specified in Section XXXXX – 
Submittal Procedures, including the following: 
 
1. Submit a list of materials proposed for work under this section, including name and address 

of the materials producers and the locations from which the materials are to be obtained. 
2. Submit certificates from materials producers and relevant subcontractors stating that 

materials meet or exceed specified requirements for review. 
3. Submittal requirements for review include: 

 
 Material or Pavement Course:  Properties to be Reported on Certificate: 
 
 Choker course   Sieve analysis 
 Striping paint   certificate 
 Binder    PGAB certification 
 Coarse aggregate (reservoir course) gradation, wear, fractured faces, fractured & 

elongated 
 Fine aggregate  gradation, plasticity index 
 Silicone   manufacturer’s certification 
 Fibers     manufacturer’s certification 
 Mineral filler (optional)  manufacturer’s certification 
 Fatty amines (optional anti-strip)  manufacturer’s certification 
 Hydrated lime (optional anti-strip)  manufacturer’s certification 
 

4. Submit composition limits of job mix formula for aggregate sizes in asphalt pavement. 
5. Contractor qualifications shall be submitted as described below. 

1.07 Quality Assurance 

A. Porous Asphalt Pavements Installation Contractor Qualifications  
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1.08 Installer and the proposed name of the overseeing foreman of porous asphalt pavements shall 
submit experience demonstrating they have performed a minimum of at least 3 successful 
installations of similar scope during the last 5 years.  Contact information of overseeing foreman, 
including phone numbers and addresses of previous installations, shall be submitted with 
documentation. 

1.09 PROJECT CONDITIONS 

A. Protect adjacent work from splashing of pavement materials.  Remove all stains from exposed 
surfaces of pavement, structures and grounds as a result of construction operations. 

B. Restore damaged improvements, including existing pavement on or adjacent to the site that has 
been damaged as a result of construction work, to their original condition or repair as directed to 
the satisfaction of the Engineer at no additional cost. 

C. Notify and cooperate with local authorities and other organizations having jurisdiction when 
construction work will interfere with vehicle access areas and traffic. 

D. Ensure installation of porous asphalt pavements is incorporated into the traffic management plan 
as part of construction by providing temporary barriers, signs warnings lights, and other 
protections as required to assure the safety of persons and vehicles around the construction area 
and to organize the smooth flow of traffic. 

E. Weather Limitations:  Porous asphalt pavement shall not be placed between November 1 and 
April 15, or when the ambient air temperature at the site in the shade away from artificial heat is 
below 16 deg C (60-deg F) or when the actual ground temperature is below 10-deg C (50-def F), 
unless otherwise approved by the Engineer.  Do not apply pavement on days when rain is forecast 
for the day, unless otherwise approved by the Engineer. 

PART 2 - PRODUCTS 

2.01 RESERVOIR COURSE 

A. Coarse Aggregate – Reservoir Course Material: Washed Crushed Stone: Natural stone; washed, 
free of clay, shale, organic matter; conforming to of MASSDOT standard. 

1. Coarse Aggregate Designation:  M2.01.1 
 

2.02  CHOKER COURSE 

A. Coarse Aggregate – Choker Course Material: Washed Crushed Stone: Natural stone; washed, free 
of clay, shale, organic matter; conforming to of MASSDOT standard. 

1. Coarse Aggregate Designation:  M2.01.4 
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2.03 LEVELING COURSE  

A. Coarse Aggregate - Leveling Course and Stone Joint filler Material: Washed Crushed Stone: 
Natural stone; washed, free of clay, shale, organic matter; conforming to of MASSDOT standard. 

1. Coarse Aggregate Designation:  M2.01.6 

 
2.04 POROUS ASPHALT 

A. Porous Asphalt Mix shall consist of modified performance grade asphalt binder (PGAB), coarse 
and fine aggregates, and optional additives such as silicone, fibers, mineral fillers, fatty amines, 
and hydrated lime.  Materials shall meet the requirements of NAPA-DCMOGFC, unless 
otherwise approved by the Engineer. 

B. Polymer Modified PGAB shall be a polymer binder used in the production of Superpave Hot Mix 
Asphalt (HMA) mixtures and shall be two grades stiffer than typically required for dense mix 
asphalt (DMA), this being achieved by addition of the polymer which shall be a PG 76-22 SBS 
or a PG 76-22 SBR, and meet requirements of AASHTO M320.  PGAB may be pre-blended at 
the source or terminal, while post-blended can either be in-line blended or injected at the pugmill 
at the Plant.  Based on the selected method, the following shall be met: 

 
1) Pre-blended PG 76-22 SBS shall be supplied by an approved PGAB supplier holding a 

Quality Control Plan approved by the MADOT.  A Bill of Lading (BOL) shall be 
delivered with each transport and furnished to the Engineer. 
 

2) Post-blended PG 76-22 SBR shall be supplied by a HMA plant approved to perform in-
line blending or by blending injection into the pugmill.  A post-blended SBR binder 
quality control plan shall be submitted to the Engineer for review at least 10 days period to 
production. 

 
3) Fibers may be added per manufacturer and NAPA recommendations if the draindown 

requirement cannot be met (<0.3% via ASTM D6390), provided that the air void content 
requirement is met (16.0-22.0% via ASTM D6752/AAHSHTO T275) as tested with a 
CoreLok device, or equal.  

C. Anti-Stripping Mix Additives 
 

1) The mix shall be tested for moisture susceptibility and asphalt stripping from aggregate by 
ASHTO T283.  If the retained tensile strength (TSR) <80% upon testing, a heat stable 
additive shall be furnished to improve the anti-stripping properties of the asphalt binder.  
Test with one freeze thaw cycle.  The amount and type of additive (e.g. fatty amines or 
hydrated lime) to be used shall be based on the mix design test results, and manufacturer’s 
recommendations.  Silicone shall be added to the binder at the rate of 1.0 oz per 5,000 
gal.and additives shall be added per the relevant DOT specification and NAPA IS 115. 

 



 

NEW BEDFORD STANDARD SPECIFICATIONS FOR GREEN INFRASTRUCTURE 
 

D. Coarse Aggregate. Coarse aggregate shall be that part of the aggregate retained on the No. 8 sieve; 
it shall consist of clean, tough, durable fragments of crushed stone, or crushed gravel of uniform 
quality throughout. 

 
1. Coarse aggregate shall be crushed stone or crushed gravel and shall have a percentage of 

wear as determined by AASHTO T96 of not more than 40 percent. In the mixture, at least 
75 percent, by mass (weight), of the material coarser than the 4.75 mm (No. 4) sieve shall 
have at least two fractured faces, and 90 percent shall have one or more fractured faces 
(ASTM D5821). Coarse aggregate shall be free from clay balls, organic matter, deleterious 
substances, and shall not have more than 8.0% of flat or elongated pieces (>3:1) as 
specified in ASTM D4791. 

 

E. Fine Aggregate. The fine aggregate shall be that part of the aggregate mixture passing the No. 8 
sieve and shall consist of sand, screenings, or combination thereof with uniform quality 
throughout. Fine aggregate shall consist of durable particles, free from injurious foreign matter. 
Screenings shall be of the same or similar materials as specified for coarse aggregate. The 
Plasticity Index of that part of the fine aggregate passing the No. 40 sieve shall be not more than 
6 when tested in accordance with AASHTO T90. Fine aggregate from the total mixture shall meet 
plasticity requirements. 

F. Porous Asphalt Mix Design. The Contractor shall submit a mix design at least 10 working days 
prior to the beginning of production. The Contractor shall make available samples of coarse 
aggregate, fine aggregate, mineral filler, fibers and a sample of the PGAB that will be used in the 
design of the mixture. A certificate of analysis (COA) of the PGAB will be submitted with the 
mix design. The COA will be certified by a laboratory meeting the requirements of AASHTO 
R18. The Laboratory will be certified by the MADOT, regional equivalent (e.g. NETTCP), and/or 
qualified under ASTM D3666. Technicians will be certified by the regional certification agency 
(e.g. NETTCP) in the discipline of HMA Plant Technician. 

G. The mixture will be designed according to the NAPA 1S 131, with the exception of testing for air 
void content. Bulk specific gravity (SG) used in air void content calculations shall not be 
determined and results will not be accepted using AASHTO T166 (saturated surface dry), since 
it is not intended for open graded specimens (>10c/ci AV). Bulk SG shall be calculated using 
AASHTO T275 (paraffin wax) or ASTM D6752 (automatic vacuum sealing, e.g. CoreLok, or 
equal). Air void content shall be calculated from the bulk SG and maximum theoretical SG 
(AASHTO T209) using ASTM D3203. 

 

H. The materials shall be combined and graded to meet the composition limits by mass (weight) as 
shown in Table 4. 
 

  



 

NEW BEDFORD STANDARD SPECIFICATIONS FOR GREEN INFRASTRUCTURE 
 

Table 4 
Porous Asphalt Mix Design Criteria 

 
Sieve Size (inch/mm) Percent Passing (%) 

0.75/19 100 
0.50/12.5 85-100 
0.375/9.5 55-75 
No.4/4.75 10-25 
No.8/2.36 5-10 
No.200/0.075 (#200) 2-4 
Binder Content (AASHTO T164) 6.0-6.5% 
Air Void Content by Corelok, or equal (ASTM D6752)* 16.0-20.0% 
Air Void Content by Paraffin Wax (AASHTO T275 )* 18.0-22.0% 
Draindown (ASTM D6390)** < 0.3 % 
Retained Tensile Strength (AASHTO 283)*** >80 % 

*Either method is acceptable. 
**Cellulose or mineral fibers may be used to reduce draindown. 
***If the TSR (retained tensile strength) values fall below 80% when tested per NAPA IS 
 131 (with a single freeze thaw cycle rather than 5).  Step 4, the contractor shall employ 
 an antistrip additive, such as hydrated lime (ASTM C977) or a fatty amine, to raise the 
 TSR value above 80%.  

 
I. Porous Asphalt Mix Production 

 
1. Mixing Plants. Mixing plants shall meet the requirements of hot mix asphalt plants as 

specified by the MADOT. 
2. Preparation of Asphalt Binder. The asphalt material shall be heated to the temperature 

specified in the MADOT standard specification in a manner that will avoid local 
overheating. A continuous supply of asphalt material shall be furnished to the mixer at a 
uniform temperature. 

3. Preparation of Aggregates. The aggregate for the mixture shall be dried and heated at the 
mixing plant before being placed in the mixer. Flames used for drying and heating shall be 
properly adjusted to avoid damaging the aggregate and depositing soot or unburned fuel 
on the aggregate. 

a. Mineral filler, if required to meet the grading requirements, shall be added in a 
manner approved by the Engineer after the aggregates have passed through the dryer. 

b. The above preparation of aggregates does not apply for drum-mix plants. 

4. Mixing. The dried aggregate shall be combined in the mixer in the amount of each fraction 
of aggregate required to meet the job-mix formula and thoroughly mixed prior to adding 
the asphalt material. 
a. The dried aggregates shall be combined with the asphalt material in such a manner 

as to produce a mixture that when discharged from the pugmill is at a target 
temperature in the range that corresponds to an asphalt binder viscosity of 700 to 
900 centistokes and within a tolerance of ± 11 °C (± 20 °F). 

b. The asphalt material shall be measured or gauged and introduced into the mixer in 
the quantity determined by the Engineer for the particular material being used and 
at the temperature specified in the relevant specification. 

c. After the required quantity of aggregate and asphalt material has been introduced 
into the mixer, the materials shall be mixed until a complete and uniform coating of 
the particles and a thorough distribution of the asphalt material throughout the 
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aggregate is secured. The mixing time will be regulated by the Engineer, and a 
suitable locking means shall be provided for these regulations. 

d. All plants shall have a positive means of eliminating oversized and foreign material 
from being incorporated into the mixer. 

5. QC/QA During Production. The Contractor shall provide at his expense and the Engineer's 
approval a third-party QA Inspector to oversee and document mix production. All mix 
testing results during production should be submitted to the QA Inspector. 
a. The QC plan may be altered at the discretion of the Engineer and based on feasible 

testing as suggested by the asphalt producer. Certain QC testing requirements during 
production may not be feasible for small projects in which limited asphalt is 
generated. Some testing methods cannot be completed during the time needed during 
small batch production. The 

b. feasibility should be assessed with the Engineer and producer. 
c. The mixing plant shall employ a Quality Control Technician (QCT). The QCT will 

perform QC/QA testing and will be certified in the discipline of HMA Plant 
Technician by the relevant certifying agency (e.g. NETTCP). The Contractor shall 
sample, test and evaluate the mix in accordance with the methods and minimum 
frequencies In Table 5 and the Post-Blended SBR Binder Quality Control Plan (if 
applicable). 

 
Table 5 

QC/QA Testing Requirements During Production 
 

Test Min. Frequency Test Method 
Temperature In Truck at Plant 6 times per day  
Gradation greater of either (a) 1 per 500 tons, 

(b) 2 per day, or (c) 3 per job 
AASHTO 

T30 
Binder Content greater of either (a) 1 per 500 tons, 

(b) 2 per day, or (c) 3 per job 
AASHTO 

T164 

Air Void Content greater of either (a) 1 per 500 tons, 
(b) 2 per day, or (c) 3 per job 

ASTM 
D6752 

Binder Draindown greater of either (a) 1 per 500 tons, 
(b) 1 per day, or (c) 1 per job 

ASTM 
D6390 

 
If an analyzed sample is outside the testing tolerances, immediate corrective action will be 
taken. After the corrective action has been taken, the resulting mix will be sampled and 
tested. If the re-sampled mix test values are outside the tolerances, the Engineer will be 
immediately informed. The Engineer may determine that it is in the best interest of the 
project that production is ceased. The Contractor will be responsible for all mix produced 
for the project. 
 
Testing Tolerances During Production. Testing of the air void content, binder draindown, 
and TSR shall be within the limits set in Table 6. The paving mixture produced should not 
vary from the design criteria for aggregate gradation and binder content by more than the 
tolerances in Table 6. 
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Table 6 
QC/QA Testing Tolerances During Production 

 
Sieve Size (inch/mm) Percent Passing 

0.75/19 ------ 
0.50/12.5 ±6.0 
0.375/9.5 ±6.0 
No. 4/4.75 ±5.0 
No. 8/2.36 ±4.0 
No. 200/0.075 (#200) ±2.0 
%PGAB ±0.3 

 
Should the paving mixture produced vary from the designated grading and asphalt content 
by more than the above tolerances, proper changes are to be made until it is within these 
tolerances. 
 
Samples of the mixture when tested in accordance with AASHTO T164 and T30 shall not 
vary from the grading proportions of the aggregate and binder content designated by the 
Engineer by more than the respective tolerances specified above and shall be within the 
limits specified for the design gradation. 
  
Plant Shutdown and Rejection of Mix. Should the mix not meet the tolerances specified 
above upon repeat testing, the Engineer may reject further loads of mix. Mix that is loaded 
into trucks during the time that the plant is changing operations to comply with a failed 
test shall not be accepted and should be recycled at the plant. 
 

J. Pavement markings shall conform to Owner/Agency requirements.   
 

2.05 GEOTEXILE FABRIC 

A. Geotextile on sides of open graded stone material 

1. Geotextile shall conform to Section XXXXX “Geotextile Fabric for Earthwork.” 

2.06 GRAVITY PIPE 

A. Gravity pipe shall conform to Section 02620 “Storm Utility Drainage Piping.” 

PART 3 - EXECUTION 

3.01 INSTALLATION  

A. Choker and Reservoir Course 

1. Grade Control  
 
a. Establish and maintain required lines and elevations. The Engineer shall be notified 

for review and approval of final stake lines for the work before construction work is 
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to begin. Finished surfaces shall be true to grade and even, free of roller marks and 
free of low spots to form puddles. All areas must drain. 

b. If, in the opinion of the Engineer, based upon reports of the testing service and 
inspection, the quality of the work is below the standards which have been specified, 
additional work and testing will be required until satisfactory results are obtained. 

 
2. The Engineer shall be notified at least 24 hours prior to all reservoir, choker and leveling 

course work, and porous pavement work. 
3. Subgrade Preparation 

 
a. Existing subgrade under bed areas shall NOT be compacted or subject to excessive 

construction equipment traffic prior to stone bed placement. 
b. Where erosion of subgrade has caused accumulation of fine materials and/or surface 

ponding, this material shall be removed with light equipment and the underlying 
soils scarified to a minimum depth of 6 inches with a York rake or equivalent and 
light tractor. 

c. Bring subgrade of stone porous media bed to line, grade, and elevations indicated. 
Fill and lightly regrade any areas damaged by erosion, ponding, or traffic 
compaction before the placing of stone. 

4. Reservoir Course Bed Installation 
 
a. Upon completion of subgrade work, the Engineer shall be notified and shall inspect 

at his/her discretion before proceeding with reservoir course bed installation. 
b. Reservoir course bed aggregate shall be placed immediately after approval of 

subgrade preparation. Any accumulation of debris or sediment which has taken place 
after approval of subgrade shall be removed prior to installation of geotextile at no 
extra cost to the Owner. 

c. Install coarse aggregate in 6-inch maximum lifts. Lightly compact each layer with 
equipment, keeping equipment movement over storage bed subgrades to a 
minimum. Install aggregate to grades indicated on the drawings. 

d. Install choker base course aggregate evenly over surface of reservoir course bed, 
then install leveling course evenly over surface of choker course, sufficient to allow 
placement of pavement, and notify Engineer for approval. Leveling base course shall 
be sufficient to allow for even placement of asphalt. 

e. Protect reservoir course, choker course, and leveling course from siltation coming 
from adjacent materials at all times. 

   

B. Porous Asphalt Pavement Installation 
 

1. The mixing plant, hauling and placing equipment, and construction methods shall be in 
conformance with NAPA IS 131 and applicable sections of the MA DOT's specification 
for asphalt mixes. 

2. The use of surge bins shall not be permitted. 
3. Hauling Equipment. Trucks used for hauling asphalt mixture shall have tight, clean, smooth 

metal bodies. The Contractor shall apply a thin coat of a non-petroleum based or soap 
solution to prevent the mixture from adhering to the bodies. 

4. Each truck shall have a cover of canvas or other suitable material of such size sufficient to 
protect the mixture from the weather. When necessary to ensure delivery of material at the 
specified temperature, truck bodies shall be insulated, and covers shall be securely 
fastened. 

5. Placing Equipment. The paver shall be a self-propelled unit with an activated screed or 
strike-off assembly, capable of being heated if necessary, and capable of spreading and 
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finishing the mixture without segregation for the widths and thicknesses required. The 
screed shall be adjustable to provide the desired cross-sectional shape. The finished surface 
shall be of uniform texture and evenness and shall not show any indication of tearing, 
shoving, or pulling of the mixture. The machine shall, at all times, be in good mechanical 
condition and shall be operated by competent personnel. Pavers shall be equipped with the 
necessary attachments, designed to operate electronically, for controlling the grade of the 
finished surface. 

6. The longitudinal edge of the previously placed mat shall be maintained to a surface 
temperature of 95 °C (200 °F), or higher if necessary, to achieve bonding of the newly 
placed mat with the previously placed mat. This shall be done without undue breaking or 
fracturing of aggregate at the interface. If necessary, a joint heater capable of heating to 
maintain the surface temperature shall be provided.  Heating shall immediately precede 
placement of the asphalt material. 

7. Rollers. Rollers shall be in good mechanical condition, operated by competent personnel, 
capable of reversing without backlash, and operated at speeds slow enough to avoid 
displacement of the asphalt mixture. The mass (weight) of the rollers shall be sufficient to 
compact the mixture to the required density without crushing of the aggregate. Rollers shall 
be equipped with tanks and sprinkling bars for wetting the rolls. Rollers shall be two-axle 
tandem rollers with a gross mass (weight) of not less than 7 metric tons and not more than 
10 metric tons and shall be capable of providing a minimum compactive effort of 44 kN/m 
(250 pounds per inch) of width of the drive roll. All rolls shall be at least 1 m (39 inches) 
in diameter. 

8. Conditioning of Existing Surface: Contact surfaces such as curbing, gutters, and manholes 
shall be painted with a thin, uniform coat of Type RS-1 emulsified asphalt immediately 
before the asphalt mixture is placed against them. 

9. Spreading and Finishing: The asphalt mixture, at the time of discharge from the haul 
vehicle, shall be within 6 °C (10 °F) of the compaction temperature for the approved mix 
design. 

10. Porous Asphalt shall be placed in two -two-inch lifts.  Great care must be taken to ensure 
that the porous asphalt layers join completely. Minimize time between layer placements 
and maintain the first layer clear from dust and moisture and minimize traffic on the first 
layer. Initial asphalt placement shall be allowed to set, generally the following day or when 
the surface temperature of the first lift cools to 38°C (100 °F). Do not damage or impair 
permeability of the base course before placing the second lift. 

 
a. The Contractor shall protect all exposed surfaces that are not to be treated from 

damage during all phases of the pavement operation. The asphalt mixture shall be 
spread and finished with the specified equipment. The mixture shall be struck off in 
a uniform layer to the full width required and of such depth that each course, when 
compacted, has the required thickness and conforms to the grade and elevation 
specified. Pavers shall be used to distribute the mixture over the entire width or over 
such partial width as practical. On areas where irregularities or unavoidable 
obstacles make the use of mechanical spreading and finishing equipment 
impractical, the mixture shall be spread and raked by hand tools. 

b. No material shall be produced so late in the day as to prohibit the completion of 
spreading and compaction of the mixture during daylight hours, unless night paving 
has been approved for the project. 

c. No traffic will be permitted on material placed until the material has been thoroughly 
compacted and has been permitted to cool to below 60 °C (140 °F). The use of water 
to cool the pavement will not be permitted. The Engineer reserves the right to require 
that all work adjacent to the porous asphalt pavement, such as guiderail, cleanup, 
and turf establishment, is completed prior to placing the porous asphalt pavement 
when this work could cause damage to the porous asphalt pavement. On projects 
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where traffic is to be maintained, the Contractor shall schedule pavement operations 
so that alternative access routes are provided where work is to be performed. At the 
end of each working day all travel lanes of the roadway on which work is being 
performed shall be paved to the same limits. Suitable aprons to transition approaches 
where required shall be placed at side road intersections and driveways as directed 
by the Engineer. 

 
11. Compaction. Immediately after the asphalt mixture has been spread, struck off, and surface 

irregularities adjusted, it shall be thoroughly and uniformly compacted by rolling. 
 
a. The surface shall be rolled when the mixture is in the proper condition and when the 

rolling does not cause undue displacement, cracking, or shoving. 
b. The number, mass (weight), and type of rollers furnished shall be sufficient to obtain 

the required compaction while the mixture is in a workable condition. Generally, 
one breakdown roller will be needed for each paver used in the spreading operation. 

c. To prevent adhesion of the mixture to the rollers, rollers shall be kept moist with 
water or 

d. water mixed with very small quantities of detergent or other approved material. 
Excess liquid will not be permitted. 

e. Along forms, curbs, headers, walls, and other places not accessible to the rollers, the 
f. mixture shall be thoroughly compacted with hot or lightly oiled hand tampers, 

smoothing irons or with mechanical tampers. On depressed areas, either a trench 
roller or cleated compression strips may be used under the roller to transmit 
compression to the depressed area. 

g. Other combinations of rollers and/or methods of compacting may be used if 
approved in writing by the Engineer, provided the compaction requirements are met. 

h. Unless otherwise specified, the longitudinal joints shall be rolled first. Next, the 
i. Contractor shall begin rolling at the low side of the pavement and shall proceed 

towards the center or high side with lapped railings parallel to the centerline. The 
speed of the roller shall be slow and uniform to avoid displacement of the mixture, 
and the roller should be kept in as continuous operation as practical. Rolling shall 
continue until all roller marks and ridges have been eliminated. 

j. Rollers shall not be stopped or parked on the freshly placed mat. 
k. It shall be the responsibility of the Contractor to conduct whatever process control 

the Contractor deems necessary. Acceptance testing will be conducted by the 
Engineer using cores provided by the Contractor. 

l. Any mixture that becomes loose and broken, mixed with dirt, or is in any way 
defective shall be removed and replaced with fresh hot mixture. The mixture shall 
be compacted to conform to the surrounding area. Any area showing an excess or 
deficiency of binder shall be removed and replaced. These replacements shall be at 
the Contractor's expense. 

m.  ibratory rollers shall not be used. 
n. If the Engineer determines that unsatisfactory compaction or surface distortion is 

being obtained or damage to roadway area or parking lot components and/or 
adjacent property is occurring using vibratory compaction equipment, the Contractor 
shall immediately cease using this equipment and proceed with the work in 
accordance with the fourth paragraph of this Subsection. 

o. The Contractor assumes full responsibility for the cost of repairing all damages that 
may occur to roadway or parking lot components and adjacent property if vibratory 
compaction equipment is used. After final rolling, no vehicular traffic of any kind 
shall be permitted on the surface until cooling and hardening has taken place, and in 
no case within the first 48 hours. Provide barriers as necessary at no extra cost to the 
Owner to prevent vehicular use; remove at the discretion of the Engineer. 
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12. Joints between old and new pavements or between successive days’ work shall be made to 

ensure a thorough and continuous bond between the old and new mixtures. Whenever the 
spreading process is interrupted long enough for the mixture to attain its initial stability, 
the paver shall be removed from the mat and a joint constructed. 

 
a. Butt joints shall be formed by cutting the pavement in a vertical plane at right angles 

to the centerline, at locations approved by the Engineer. The Engineer will determine 
locations by using a straightedge at least 4.9 m (16 feet) long. The butt joint shall be 
thoroughly coated with Type RS-1 emulsified asphalt just prior to depositing the 
pavement mixture when pavement resumes. 

b. Tapered joints shall be formed by tapering the last 450 to 600 mm (18 to 24 inches) 
of the course being laid to match the lower surface. Care shall be taken in raking out 
and discarding the coarser aggregate at the low end of the taper, and in rolling the 
taper. The taper area shall be thoroughly coated with Type RS-1 emulsified asphalt 
just prior to resuming pavement. As the paver places new mixture on the taper area, 
an evenly graduated deposit of mixture shall complement the previously made taper. 
Shovels may be used to add additional mixture if necessary. The joint shall be 
smoothed with a rake, coarse material discarded, and properly rolled. 

c. Longitudinal joints that have become cold shall be coated with Type RS-1 
emulsified 

d. asphalt before the adjacent mat is placed. If directed by the Engineer, joints shall be 
cut back to a clean vertical edge prior to applying the emulsion. 

 
13. Surface Tolerances. The surface will be tested by the Engineer using a straightedge at least 

4.9 m (16 feet) in length at selected locations parallel with the centerline. Any variations 
exceeding 3 mm (1/8 inch) between any two contact points shall be satisfactorily 
eliminated. A straightedge at least 3 m (10 feet) in length may be used on a vertical curve. 
The straightedges shall be provided by the Contractor. 

14. Work shall be done expertly throughout, without staining or injury to other work. 
Transition to adjacent impervious asphalt pavement shall be merged neatly with flush, 
clean line. Finished pavement shall be even, without pockets, and graded to elevations 
shown on drawing. 

15. Porous pavement beds shall not be used for equipment or materials storage during 
construction, and under no circumstances shall vehicles be allowed to deposit soil or drip 
fluids on paved porous surfaces. New paved surfaces shall be protected from siltation from 
adjacent areas, especially newly loamed and seeded areas. 

16. Repair of Damaged Pavement. Any existing pavement on or adjacent to the site that has 
been damaged as a result of construction work shall be repaired to the satisfaction of the 
Engineer without additional cost to the Owner. 

17. Striping Paint 

a. Sweep and clean surface to eliminate loose material and dust. 
b. Paint parking striping and traffic lane striping in accordance with layout of plans. 

Apply paint with mechanical equipment to produce uniform straight edges. Apply 
and provide clear, sharp lines in accordance with MA DOT specifications. 

c. Color for handicapped markings shall conform to MA DOT specifications.  

C. QC/QA for Paving Operations 
 

1. The permeability of the pavement surface shall be tested by application of clean water at 
the rate of at least 5 gpm over the surface, using a hose or other distribution device. Water 
used for the test shall be clean, free of suspended solids and deleterious liquids and will be 
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provided at Contractor’s expense.  Applied water shall infiltrate directly without ponding 
or puddle formation or surface runoff, and shall be observed by the Engineer. Areas which 
do not meet these criteria, as determined by the Engineer, shall be rejected and replaced at 
the Contractor’s expense.  

2. Testing and Inspection: Employ, at Contractor's expense, an inspection firm acceptable to 
the Engineer to perform soil inspection services, staking and layout control, and testing and 
inspection of site grading and pavement work. Inspection and list of tests shall be reviewed 
and approved in writing by the Engineer prior to starting construction. All test reports must 
be signed by a Massachusetts licensed Engineer. 

3. Test in-place base and surface course for compliance with requirements for thickness and 
surface smoothness. Repair or remove and replace unacceptable work as directed by the 
Engineer. 

4. Surface Smoothness: Test finished surface for smoothness and even drainage using a ten-
foot to centerline of paved area. Surface will not be accepted if gaps or ridges exceed 3/16 
of an inch. 

5. QC/QA requirements during paving are summarized in Table 7. 
 

Table 7 
QC/QA Requirements During Paving 

 

Activity Schedule/ 
Frequency Tolerance 

Inspect truck beds for pooling 
(draindown) 
Take surface temperature behind 
joint heater 

Every truck 
Each pull 

NA 
6°C (10°F) of 
Compaction temperature 

Consult with Engineer to 
determine locations of butt joints 

As needed NA 

Test surface smoothness and 
positive drainage with a 10-ft 
straightedge 

After 
Compaction 

4.5 mm (3/16”) 

Consult with Engineer to mark 
core locations for QA testing 

After 
Compaction 

NA 

Hose test with at least 5 gpm water After 
compaction 

Immediate infiltration,  
no puddling 

 
END OF SECTION 
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SECTION 02512 
 

CAST-IN-PLACE PERVIOUS CONCRETE 
 
PART 1 GENERAL 
 
1.01 REQUIREMENTS 
 

A. The Contractor shall furnish all labor and materials required and install Portland cement porous 
concrete pavement, including subgrade testing and preparation, complete as shown on the 
Drawings and as specified herein. 

 
B. Furnish all sampling and testing as required for qualification of proposed materials and 

establishment of design mixtures by a qualified testing laboratory acceptable to the Engineer and 
engaged by and at the expense of the Contractor. 

 
1.02 RELATED WORK SPECIFIED ELSEWHERE 
 

A. Section XXXXX – Submittal Procedures. 
 

B.   Section XXXXX – Product Delivery Requirements 
 

C. Section XXXXX – Product Storage and Handling Requirements 
 

D. Section XXXXX – Earthwork. 
 

E. Section 02230 Soils and Aggregates for Earthwork 
 

F. Section XXXXX Geotextiles for Earthwork 
 

1.03 PAYMENT 
 

A.  The Contractor shall include all costs for performing any Work required under this Section as part 
of the appropriate portions of their submitted bid prices in accordance with the requirements for 
Measurement and Payment of the Contract and as referenced herein. 

 
1.04 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
  

A. American Concrete Institute  

1. ACI 211.3R – Guide for Selecting Proportions for No-Slump Concrete 
2. ACI 305 – Hot Weather Concreting 
3. ACI 306 Cold Weather Concreting 
4. ACI 522 – Report on Porous Concrete    
5. ACI 522.1-08 – Specification for Porous Concrete Pavement 
6. ACI Flatwork Finisher Certification Program 
7. ACI Field Technician Certification Program 



NEW BEDFORD STANDARD SPECIFICATIONS FOR GREEN INFRASTRUCTURE 
 
 

B. American Society of Testing and Materials (ASTM) 
  

1. ASTM C 29 Test for Bulk Density (Unit Weight) and Voids in Aggregate 
2. ASTM C 33 Specifications for Concrete Aggregates 
3. ASTM C 42 Test Methods for Obtaining and Testing Drilled Cores and Sawed Beams of 

Concrete 
4. ASTM C 94 Specification for Ready-Mix Concrete 
5. ASTM C 117 Test Method for Material Finer than 75 µm (No. 200) Sieve in Mineral 

Aggregates by Washing 
6. ASTM C 138 Test Method for Unit Weight, Yield, and Air Content (Gravimetric) of Concrete 
7. ASTM C 140 Methods of Sampling and Testing Concrete Masonry Units and Related Units 
8. ASTM C 150 Specifications for Portland Cement  
9. ASTM C 172 Practice of Sampling Fresh Concrete 
10. ASTM C 174 Test Method for Measuring Thickness of Concrete Elements Using Drilled 

Concrete Cores 
11. ASTM C 260 Specification for Air-Entraining Admixtures for Concrete 
12. ASTM C 494 Specification for Chemical Admixtures for Concrete 
13. ASTM C 595 Specifications for Blended Hydraulic Cements  
14. ASTM C 618 Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use 

as a Mineral Admixture in Portland Cement Concrete 
15. ASTM C 979Standard Specification for Pigments for Integrally Colored Concrete. 
16. ASTM C 989 Specification for Ground Granulated Blast Furnace Slag for Use in Concrete and 

Mortars 
17. ASTM C 1077 Practice for Laboratories Testing Concrete and Concrete Aggregates for Use in 

Construction and Criteria for Laboratory Evaluation 
18. ASTM C 1116 Specification for Fiber-Reinforced Concrete 
19. ASTM C 1157 Standard Performance Specification for Hydraulic Cement 
20. ASTM C 1602 Specification for Mixing Water Used in the Production of Hydraulic Cement 

Concrete 
21. ASTM C 1688 Test Method for Density and Void Content of Freshly Mixed Porous Concrete 
22. ASTM 1701Standard Test Method for Infiltration Rate of In-Place Porous Concrete 
23. ASTM D 448 Specification for Standard Sizes of Coarse Aggregates for Highway Construction 
24. ASTM D 1557 Test Methods for Laboratory Compaction Characteristics of Soil Using 

Modified Effort (56,000 ft-lbf/ft3)  
25. ASTM D 1751 Specification for Preformed Expansion Joint Filler for Concrete Paving and 

Structural Construction (Nonextruding and Resilient Bituminous Types) 
26. ASTM D 1752 Specification for Preformed Sponge Rubber Cork and Recycled PVC 

Expansion Joint Fillers for Concrete Paving and Structural Construction 
27. ASTM D 2434 Test Method for Permeability of Granular Soils (Constant Head) 
28. ASTM D 3385 Test Method for Infiltration Rate of Soils in Field Using Double-Ring 

Infiltrometer 
29. ASTM D 5084 Test Methods for Measurement of Hydraulic Conductivity of Saturated Porous 

Materials Using a Flexible Wall Permeameter (Falling Head, Method C) 
30. ASTM D 5093 Test Method for Field Measurement of Infiltration Rate Using a Double-Ring 

Infiltrometer with a Sealed-Inner Ring 
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31. ASTM D 6391 Test Method for Field Measurement of Hydraulic Conductivity Limits of 
Porous Materials Using Two Stages of Infiltration from a Borehole 

32. ASTM D7357 Specification for Cellulose Fibers for Fiber-Reinforced Concrete  
33. ASTM E 329 Specification for Agencies Engaged in the Testing and/or Inspection of Materials 

Used in Construction 
 

C. AASHTO T-180 Moisture-Density Relations of Soils Using a 101 Pound (454 kg) Rammer and an 
18-Inch (457 mm) Drop 

 
D. National Redi-Mix Concrete Association (NRMCA). 

 
E. Massachusetts State Department of Transportation (MADOT) Standard Specifications for 

Highways and Bridges. 
 

 
1.05 SUBMITTALS 
 

A. The Contractor shall submit shop drawings and product data as specified in Section XXXXX – 
Submittal Procedures, as described below. 

 
B. Concrete Mix Design Submittals 

 
1. Concrete Materials: 

 
a. Proposed pervious concrete mixture proportions including all material weights, volumes, 

design density (unit weight), water-cementitious ratio, and design void content. 
b. Aggregate type, source, grading, dry-rodded unit weight and void content. 
c. Cement, supplementary cementitious materials, synthetic (polypropylene) or cellulose 

fibers and chemical admixture manufacturer certifications.  
d. Density (unit weight) and void content of proposed freshly mixed porous concrete mixture 

per ASTM C 1688. (The fresh density and void content calculated from this procedure may 
differ from in-place density and void content and is only used to check mixture proportion 
consistency).  

 
2. Aggregate base materials: Washed aggregate type, source, grading and void content (percent 

porosity).  
 

C. Test Panels 
 

1. Regardless of contractor qualifications, the contractor is to place, joint and cure two test panels 
(minimum of 100 sq. ft. ea.) at the required project thickness, consolidated, jointed and cured 
using materials, equipment, and personnel proposed for the project, and on the same aggregate 
base proposed, to demonstrate to the Engineer’s satisfaction that in-place unit weights can be 
achieved and a satisfactory pavement can be installed at the site location.  

 
2. Quality: Test panels shall have acceptable surface finish, joint details, thickness, porosity and 

curing procedures and shall comply with the testing and acceptance standards listed in the 
Quality Control section of this specification. Test density and void content of fresh concrete 
for the test panels in accordance with ASTM C 1688. Obtain hardened concrete cores from the 



NEW BEDFORD STANDARD SPECIFICATIONS FOR GREEN INFRASTRUCTURE 
 
 

test panels in accordance with ASTM C 42: test core thickness in accordance with ASTM C 
174, and density (unit weight) and void content in accordance with ASTM C 140, Paragraph 
9.3.  

 
3. Test panel(s) cost and removal, if necessary, shall be included in the payment items for this 

work. 
 

4. Test panels may be placed at any of the specified Portland cement porous pavement placement 
locations. Test panels shall be tested for thickness in accordance with ASTM C 42; and density 
and void structure in accordance with ASTM C1688. 

 
D. Pervious Concrete Acceptance  

1. Satisfactory performance and acceptance of the Test Panels and all placed Portland cement 
concrete pavement on the project will be determined based on the following criteria. 
 

2. Fresh concrete results: 
 

a. Placed thickness no less than 1/4" of specified thickness.  
b. Void content plus or minus 2 % of the submitted fresh void content 
c. Unit weight ± five (5) pounds per cubic foot (pcf) of the design unit weight. 

3. Hardened concrete results (average of minimum of 3 cores): 

a. Compacted thickness no less than ¼ in. (6.35 mm) less than specified thickness (T 
compacted ≥ T specified – ¼ in.). 

b. Hardened density (unit weight) plus or minus 5 % of the design density (unit weight). 

c. Void content shall be not be lower than 2% below the design void content. 

Void content shall be calculated as follows:  
% Voids = 1 – (Dd/Di) * 100  
where:  Dd = oven dried density of core  

Di = immersed density of core. 
 
4. If test panels are found to be unsatisfactory, they shall be removed at the Contractor’s expense 

and disposed of in an approved landfill or recycling facility. If test panels are found to be 
satisfactory, they may be left in-place and included in the completed work, at no additional cost 
to the project. 

 
5. The Accepted Test Panels will become the visual reference for color, finish and jointing for the 

reminder of the project, against which other placed pavement will be evaluated. 
 

1.06 QUALITY ASSURANCE 
 

A. Contractor Qualifications 
 

1. The installer of Portland cement porous concrete pavement shall have achieved the level of 
Certified Technician for Installation of Portland Cement Pervious Concrete Pavement with 
the NRMCA, and shall be thoroughly familiar with ACI 522.1-08.  Contractor shall ensure 
that certified individuals are on the crew during the installation. 
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2. Installer of porous concrete shall submit experience demonstrating they have performed a 

minimum of at least three (3) successful installations of similar scope during the last 5 years.  
Contact information, including phone number and address of previous projects shall be 
submitted with documentation.  

 
3. Prior to award of the contract, the placing Contractor shall furnish to the Engineer a statement 

attesting to qualifications and experience and the following: 
 

a. A minimum of three (3) completed projects with addresses.  
b. Unit weight acceptance data  
c. In-situ pavement test results including void content and unit weight  
d. Sample of product (i.e., core or test panel) 

4. If the placing Contractor and concrete producer have insufficient experience with Portland 
Cement Pervious Concrete Pavement, the placing Contractor shall retain an experienced 
consultant (as qualified above) to monitor production, handling, and placement operations, at 
the Contractor’s expense. 

 
B. Independent Testing Laboratory Qualifications 

 
1. The testing laboratory shall have its laboratory equipment and procedures inspected at 

intervals not to exceed 2 years by a qualified national authority as evidence of its competence 
to perform the required tests and material designs. Acceptable national authority will include 
the AASHTO Materials Reference Laboratory (AMRL) and/or the Cement and Concrete 
Reference Laboratory (CCRL) as appropriate. In addition, testing machines and equipment 
must be calibrated annually or more frequently by impartial means using devices of accuracy 
traceable to the National Bureau of Standards.  

2. Field tests of porous concrete shall be performed by individuals certified as both an NRMCA 
Certified Pervious Concrete Technician or equivalent and as an ACI Concrete Field Testing 
Technician – Grade I or equivalent. In fields other than those covered by the referenced ASTM 
standards, the testing laboratory shall accept only those assignments which it is able to perform 
competently by use of its own personnel and equipment. Any work to be subcontracted must 
be to laboratories meeting the same criteria. 

3. The testing laboratory shall have demonstrated its competence in the applicable fields for a 
period of not less than 3 years. 

4. The inspection and testing services of the testing laboratory shall be under the direction of a 
full-time employee registered as a professional engineer in the State of Massachusetts. He 
shall have a minimum of 5 years of professional engineering experience in inspection and 
testing of concrete used in construction. 

5. Submit name, address and qualifications of laboratory proposed to be used by the Contractor. 

C. Special Equipment 
 

1. Pervious concrete requires specific equipment for compaction and jointing. The pervious 
concrete pavement shall be jointed and compacted using the methods listed, or alternatives as 
approved by the Engineer.  
Rolling compaction shall be achieved using a steel pipe roller or a motorized or hydraulically 
actuated rotating tube screed that spans the width of the section placed and exerts a vertical 
pressure of 10 psi (68.95 kPa) to 30 psi (206.85 kPa) on the concrete. 
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2. Plate compaction (for small areas) shall be achieved using a standard soil plate compactor that 
has a base area of at least two square feet and exerts a minimum of 10 psi (69 kPa) vertical 
pressure on the pavement surface (through a temporary cover of ¾ in. (19 mm) plywood). 

3. When contraction joints are created in pervious pavements, they may be constructed by 
rolling, forming or sawing. Rolled joints shall be formed using a “pizza cutter roller” to which 
a beveled fin with a minimum depth of ¼ the thickness of the slab has been welded around 
the circumference of a steel roller. Jointing techniques and craftsmanship must be 
demonstrated and approved when preparing the test panels described below.  

 
1.07 SEASONAL AND SITE CONDITIONS 

 
A. Ensure traffic controls are in place and coordinated with Owner to protect placement until fully 

cured. 
 

B. Weather Limitations: 
 

1. The Contractor shall not place pervious concrete for pavement when the ambient temperature 
is predicted by the National Weather Service Point Forecast for the jobsite to be 40 ºF (4 ºC) 
or lower during the seven days following placement, unless otherwise permitted in writing by 
the Engineer. 

2. The contractor shall not place pervious concrete for pavement when the ambient temperature 
is predicted by the National Weather Service Point Forecast for the jobsite to rise above 90 ºF 
(32 ºC) during the seven days following placement, unless otherwise permitted in writing by 
the Engineer. 

3. Pervious concrete pavement shall not be placed on frozen coarse aggregate or subgrade. 
4. Evaporation control measures shall be applied from the time of discharge until the pavement is 

covered with polyethylene sheeting to prevent moisture loss during placement operations. 
 
1.08 PRE-PLACEMENT CONFERENCE 

 
A. A pre-placement conference with the Engineer and Owner shall be held within one week prior to 

beginning placing the pervious concrete. The contractor shall have the pervious concrete supplier, 
the foreman and the entire concrete crew that will form and place the concrete in attendance at this 
meeting. 

 
PART 2 PRODUCTS 
 
2.01 GENERAL PRODUCT REQUIREMENTS 
 

A. The use of manufacturer’s name and model or catalog number is for the purpose of establishing the 
standard of quality and general configuration desired. 

B. Like items of materials shall be the end products of one manufacturer in order to provide 
standardization for appearance, maintenance and manufacturer’s service. 

C. Materials shall comply with these Specifications and any applicable state or local requirements. 
Locally available material having a record of satisfactory performance shall be used. 
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2.02 PERVIOUS CONCRETE 
 

A. Cement: Portland Cement Type I or II conforming to ASTM C 150 or Portland Cement Type IP or 
IS conforming to ASTM C 595. 

B. Supplementary Cementitious Materials: Flyash and Ground Iron Blast-Furnace Slag: Fly ash 
conforming to ASTM C 618 may be used in amounts not to exceed 20% of total cementitious 
material. Ground Iron Blast-Furnace Slag conforming to ASTM C 989 may be used in amounts not 
to exceed 40% by weight of total cementitious material. 

C. Aggregate: Coarse aggregate shall meet the size and grading requirements as defined in ASTM D 
448 and shall be crushed or broken stone, or crushed or uncrushed gravel, and gradation shall be in 
accordance with MA DOT M2.01.4, per ASTM C 33.  If other gradation of aggregate is to be used, 
submit data on proposed material to the Engineer for approval.  

 
1. Larger aggregate sizes may increase porosity but can decrease workability. No. 8 (3/8 in.) size 

coarse aggregate is the common size used in pervious concrete pavements. Well graded 
aggregates shall be avoided as they may reduce porosity, and may not provide adequate void 
content.  

2. Suggested maximum limit for coarse aggregate of 15% passing No. 4 sieve (4.75 mm)  
3.  For 5 to 10% passing No. 4 sieve (4.75 mm), add 125 lb/yd3 (74 kg/m3) fine aggregate  
4. For 0 to 5% passing No. 4 sieve (4.75 mm), add 200 lb/yd3 (119 kg/m3) fine aggregate  

 
D. Admixtures: 

1. Air entraining admixtures with ASTM C 260. 

2. Chemical admixtures shall comply with ASTM C 494. 

a. Mid-range water reducing admixtures (water reducers) Type A or High Range water 
reducing admixtures Type F or G are permitted due to low water-cementitious ratios 
specified for pervious concrete. 

b. Hydration Stabilizers (extended set control admixtures) meeting requirements of ASTM C 
494 Type B Retarding or Type D Water Reducing/Retarding admixtures are permitted to 
be used to increase concrete placement time to 90 minutes or to improve finishing 
operations. Note: this stabilizer suspends cement hydration by forming a protective barrier 
around the cementitious particles, which delays the particles initial set. If this mix heats up 
in the truck a standard retarder will not prevent premature hydration where the stabilizer 
will. 

c. Viscosity modifying admixtures (VMA’s) are permitted to facilitate discharge of the 
concrete from the truck and placement in the forms 

 
E. Fiber Reinforcement:  

1. Synthetic fiber shall be in accordance to ASTM C 1116 Type III made of polypropylene.  
2. Cellulose fibers shall be in accordance to ASTM C 1116 Type IV made of natural fibers 

conforming to ASTM D 7357. 
 

F. Water shall be potable and shall comply with ASTM C 1602. 
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G. Polyethylene sheeting - The primary method of curing pervious concrete shall be the placement of 
a waterproof covering, consisting of a minimum of 4 mil thick clear polyethylene sheeting. 
 

2.03 CONCRETE MIX DESIGN 
 

A. The Contractor shall furnish a proposed mix design with all proportions of materials prior to 
commencement of work. The data shall include densities (unit weights) and void contents 
determined in accordance with ASTM C 1688 for fresh mixed properties and with ASTM C 140 
for hardened concrete properties of the same proposed mixture.  
 

B. The composition of the proposed concrete mixture shall be submitted to the Engineer for review 
and/or approval and shall comply with the following provisions unless an alternative composition 
is demonstrated to comply with the project requirements.  
 

C. Mixture performance will be affected by properties of the particular materials used. Trial mixtures 
must be tested to establish proper proportions and determine expected behavior. Concrete producers 
may have mixture proportions for pervious concrete optimized for performance with local materials 
based on experience. Consideration of these will be at the discretion of the Engineer.  
 

D. Mixture proportions shall be as follows:  
 

1. Aggregate/cementitious ratio: range of 4:1 to 5:1.  

2. Concrete mixture unit weight: range of 115 lb/ft3 to 135 lb/ft3  

3. Concrete mixture void content: range of 13% to 25%.  

4. Cementitious content: range of 450 lbs/yd3 to 600 lb/yd3, total cementitious content.  

5. Supplementary cementitious content: Fly ash: 25 % maximum; Slag: 25 % maximum or 
Combined supplementary cementitious content: 35 % maximum.  

6. Water - cementitious ratio: range from 0.28 to 0.35.  

7. Fiber Reinforcement  

a. Synthetic polypropylene, target 0.1% volume of mixture or range 1 lb/yd3 to 1.5 lb/yd3  

b. Cellulose, range 1.5 lb/yd3 to 3 lb/yd3  

8. Aggregate content: The bulk volume of aggregate per cubic yard shall be 27 ft3 when calculated 
from the dry rodded density (unit weight) determined in accordance with ASTM C29 jigging 
or rodding procedure. 

9. Admixtures: Admixtures shall be used in accordance with the manufacturer’s instructions and 
recommendations. Dosage of air-entraining admixture shall be a minimum of 2 oz /cwt of 
cementitious material.  

10. Mix Water: The quantity of mixing water shall be established to produce a pervious concrete 
mixture of the desirable workability to facilitate placing, compaction and finishing to the 
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desired surface characteristics. Note: Mix water shall be such that the cement paste displays a 
wet metallic sheen without causing the paste to flow from the aggregate. (A cement paste with 
a dull-dry appearance has insufficient mix water for hydration.) Insufficient mix water results 
in inconsistency in the mix and poor bond strength. Jobsite addition of mix water is permitted 
to adjust for dry mixtures in concrete transit mixers. Note: High water content results in the 
paste sealing the void system primarily at the bottom and poor surface bond. 

2.04 RESERVOIR COURSE 

A. Reservoir Course shall be as specified below: 
 
1. ASTM C 33 No 57 Washed Crushed Stone, as presented in Table 1. The granular base thickness 

and specific aggregate gradation shall be as shown on the drawings. 

Table 1 
Reservoir Course Grading 

Requirements ASTM C33 No 57 
 

Sieve Size Percent Passing 
1 ½ in (37.5 mm) 100 

1 in (25 mm) 95 to 100 
½ in (12.5 mm) 25 to 60 
No. 4 (4.75 mm) 0 to 10 
No. 8 (2.36 mm) 0 to 5 

 
2.05 GEOTEXILE FABRIC 

A. Geotextile on sides of reservoir course stone material 

1. Geotextile shall conform to Section 31 05 19.13 – Geotextiles for Earthwork. 

2.06 HDPE PIPE 

A. HDPE pipe shall be 8-inch diameter minimum and conform to Section 33 31 00 – High 
Density Polyethylene (HDPE) Pipe. 

2.07 JOINT FILLER 

A. Pre-formed expansion joint filler material shall conform to the requirements of Section 
2.15 of the Standard Specifications of the Massachusetts Department of Transportation, 
1/2" thick, Type I (Sponge Rubber conforming to ASTM D1752, Type 1).  

PART 3 EXECUTION 
 
3.01 SUBGRADE AND BASE COURSE PREPARATION 
 

A. Subgrade:  

1. During excavation to subgrade, inal subgrade elevations shall be minimally disturbed prior 
to installing sub-base materials.  If fill materials are required to bring the subgrade to final 
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elevation, they shall be clean and free of deleterious materials, and shall be placed in 8-
inch maximum layers, and compacted to similar compaction rates as surrounding 
undisturbed subgrade materials 

2. The subgrade shall not be compacted or subject to excessive construction equipment traffic 
prior to reservoir course aggregate bed placement  

3. Where erosion of subgrade has caused accumulation of fine materials and/or surface 
ponding, this material shall be removed with light equipment and the underlying soils 
scarified to a minimum depth of 8 in. (203 mm) with a York rake or equivalent and light 
tractor. 

4. Subgrade Moisture: The subgrade shall be in a moist condition (within ± 3% of the 
optimum moisture content as determined by the modified compaction test ASTM D 1557 
or AASHTO T 180). 

5. Subgrade Permeability: Prior to placement of Portland Cement Porous Pavement, the 
subgrade shall be tested for rate of permeability by double ring infiltrometer per ASTM 
D3385, or other suitable test of subgrade soil permeability as approved by the Engineer. 
Testing shall be witnessed by the Engineer. 

6. Upon completion of subgrade work, the Engineer shall be notified and may inspect at his 
discretion. 
 

B. Reservoir Course: 

1. Reservoir Course and underdrain shall be placed immediately after approval of subgrade 
preparation. 

2. Any accumulation of debris or sediment which has taken place after approval of subgrade 
shall be removed prior to installation at the contractor’s expense  

3. Install reservoir course aggregate in 6-inch maximum lifts.  
4. Compact each layer to with suitable mechanical or pneumatic equipment to not less than 

95 percent of the maximum dry density as determined by ASTM D1557. 
5. Protect base course layer from siltation of adjacent materials at all times.  

 
3.02 FORMWORK 
 

A. Forms:  
 
1. Forms may be of wood or steel and shall be the full depth of the pavement. Hardened 

pavement thickness shall be 6”. 
2. Forms shall be of sufficient strength and stability to support mechanical equipment without 

deformation of plan profiles following spreading, strike-off and compaction operations. 
3. Forms may have a removable spacer of ½ in. to ¾ in. thickness placed above the depth of 

pavement. The spacers shall be removed following placement and vibratory strike-off to 
allow roller compaction.  

4. The Contractor will be restricted to pavement placement widths of a maximum of 20 ft 
unless the Contractor can demonstrate competence to provide pavement placement widths 
greater than the maximum specified to the satisfaction of the Engineer.  
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3.03 MIXING, HAULING AND PLACING 
 

A. Production: Porous concrete shall be manufactured and delivered in accordance with ASTM C 94.  
 

B. Mixing: Mixtures shall be produced in central mixers or in transit (truck) mixers. When concrete 
is delivered in agitating or non-agitating units, the concrete shall be mixed in the central mixer for 
a minimum of 1.0 minute or until a homogenous mix is achieved. Concrete mixed in transit mixers 
shall be mixed at the speed designated as mixing speed by the manufacturer for 75 – 100 
revolutions.  

 
C. Transportation: The porous concrete mixture may be transported or mixed on site and discharge of 

individual loads shall be completed within one (1) hour of the introduction of mix water to the 
cement. Delivery times may be extended to 90 minutes when a hydration stabilizer is used.  

 
D. Discharge: Each truckload shall be visually inspected for consistency of concrete mixture. Water 

addition shall be permitted at the point of discharge to obtain the required mix consistency, 
provided a measurable quantity is discharged, and provided no more than half of the batch amount 
has been discharged. A minimum of 30 revolutions at the manufacturer’s designated mixing speed 
shall be counted following the addition of any water to the mix, prior to further discharge. Discharge 
shall be a continuous operation and shall be completed as quickly as possible. Concrete shall be 
deposited as close to its final position as practical and such that discharged concrete is incorporated 
into previously placed plastic concrete. If consolidation occurs during concrete discharge, 
placement shall be halted and wet concrete removed (this may happen towards the end of some 
loads. 
 

3.04 PLACING AND FINISHING 
 

A. Prior to placing concrete, the surface of the aggregate detention layer (or recharge bed) shall be 
soaked and in a wet condition at time of placement. Failure to moisten the aggregate surface will 
result in a reduction in strength of the pavement. 

 
B. Concrete may be deposited into the forms by mixer truck chute, conveyor or buggy. Direct 

placement from the truck to the form is preferred.   
 

C. Unless otherwise permitted, the Contractor shall utilize a mechanical vibratory screed to strike off 
the concrete ½ in. to ¾ in.above final height, utilizing the form spacers described in Formwork. An 
alternative method to strike off and compact the concrete is to use a hydraulically actuated pipe 
roller screed as described under 1.04 Special Equipment. If approved by the Architect/Engineer in 
writing, the Contractor may place the porous concrete with either slip form or vibratory form riding 
equipment with a following compactive unit that will provide a minimum of 10 psi (69 kPa) vertical 
force to the concrete. Similarly, strike off by hand straightedge may be permitted for sidewalks and 
other small areas followed by compaction.  

 
D. Care must be taken to prevent closing the void structure of porous concrete. After mechanical or 

other approved strike-off and compaction operation, no other finishing operation will be allowed. 
Internal vibration shall not be permitted. If vibration, internal or surface applied, is used, it shall be 
shut off immediately when forward progress is halted for any reason.  
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E. Placed concrete shall not be disturbed while in the plastic state. Low spots after the screeding 
operation shall be over-filled for surface repair and either tamped to desired elevation with hand 
tampers or passing the screed a second time to correct the elevation.  

 
F. Following strike-off, remove spacers and compact the concrete to the form level, utilizing a steel 

roller, a plate compactor on plywood or other method approved by the Engineer. Longitudinal 
rolling shall be followed immediately by cross rolling and joint rolling (if specified). Care shall be 
taken during compaction that sufficient compactive force is achieved without excessively working 
the concrete surface that might result in sealing off the surface porosity. Rollers may require 
cleaning and treatment to prevent aggregate pick-up during rolling operations.  

G. Hand tampers and an edging tool with ¼ in. (6 mm) radius shall be used to compact the concrete 
along the slab edges immediately adjacent to the forms. After compaction, inspection and surface 
repair, no further finishing shall be performed on the concrete. Surface curing shall begin 
immediately  

H. The pervious concrete pavement shall be placed to the required cross-section and shall not 
deviate more than +/- 1/4 in. in 10 ft from profile grade.  
 

3.05 JOINTING 
 

A. Contraction (control) joints shall be installed at regular intervals not to exceed 20 ft , and slab 
length shall not exceed 1.25 times the width of the slab. Transverse contraction joints shall be 
installed at ¼ the depth of the thickness of the pavement. 
 

B. These joints can be installed in the plastic concrete or saw cut after the concrete has hardened; 
in either case, careful attention is necessary to prevent raveling.  

 
C. Jointing plastic concrete: Joints installed in the plastic concrete may be constructed utilizing a 

small rolling groover as described in the Special Equipment section of this guide specification. 
When this option is used it shall be performed immediately after roller compaction with one 
single pass and prior to curing. Note: Improper use of the rolling groover may cause “de-
consolidation” of material within a 2-in. band along either side of the groove joint, and result 
in raveling under traffic. Rollers may require cleaning and treatment to prevent aggregate pick-
up during rolling operations.  

 
D. Jointing hardened concrete: Saw-cuts shall be made as soon as the pavement has hardened 

sufficiently to prevent raveling and uncontrolled cracking. Early entry sawing occurs later with 
porous concrete than with conventional concrete. For either method, the curing cover shall be 
temporarily removed and the surface kept misted to prevent moisture loss during sawing. 
Sawdust or slurry shall be promptly removed to protect the porous concrete pores. After 
sawing, the curing cover shall be securely replaced for the remainder of the curing cycle.  

 
E. Transverse construction joints: Transverse construction joints shall be installed whenever 

placing is suspended for 30 minutes or whenever concrete is no longer workable.  
 

F. Isolation joints: Isolation joints shall be used when abutting fixed vertical structures such as 
light pole bases, building foundations, etc.  
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G. Edging, using a tool with ¼ in. (6 mm) radius, and additional compaction with hand tamping 
tools shall be performed along all form lines and along all isolation joints and construction 
joints to reduce potential for raveling under traffic.  

 
H. Protect completed pavement from siltation of adjacent materials at all times. 

 
3.06 CURING 
 

A. Curing procedures shall begin immediately, no later than 10 minutes, from the time the pervious 
concrete is discharged from the truck.  
 

B. Placing, finishing and tooled jointing and edging must be completed within the10-minute window 
from discharge.  
 

C. The pavement surface shall be covered with a minimum of 4 mil thick clear polyethylene sheet or 
other approved covering material. Prior to covering, an evaporative reducer shall be sprayed above 
the surface when required due to ambient conditions (high temperature, high wind, and low 
humidity). The cover shall overlap all exposed edges and shall be secured (without using dirt or 
stone) to prevent dislocation due to winds or adjacent traffic conditions. For additional guidance 
on hot weather concreting, see ACI 305, and for cold weather concreting see ACI 306.  
 

D. Immediately after screeding, the surface shall be kept moist and evaporation prevented using a 
spray applied curing compound and/or evaporation retarder immediately after screeding. (Note: 
The low water/cementitious ratio and high amount of exposed surface of porous concrete makes it 
especially susceptible to drying out. Immediately after each transverse jointing the polyethylene 
sheet curing shall be applied then cross rolling shall be performed.) 
 

E. The curing cover shall remain securely in place for a minimum of 7 days, uninterrupted. No 
vehicular traffic shall be permitted on the pavement until curing is complete (7 days) and no truck 
traffic shall be permitted for at least 14 days. Pedestrian traffic may be permitted on the curing 
concrete after 24 hours. The Engineer may permit earlier traffic opening times.  

 
3.07 TESTING, INSPECTION AND ACCEPTANCE 
 

A. Laboratory Testing: The Contractor will retain an independent testing laboratory. The testing 
laboratory shall conform to the applicable requirements of ASTM E 329, Standard Recommended 
Practice for Inspection and Testing Agencies for Concrete, Steel, and Bituminous Materials as Used 
in Construction, and ASTM C 1077, Standard Practice for Testing Concrete and Concrete 
Aggregates for Use in Construction, and Criteria for Laboratory Evaluation.  
 

B. The agent of the testing laboratory performing field sampling and testing for concrete shall be 
certified by the American Concrete Institute as a Concrete Field Testing Technician Grade I, or by 
a recognized state or national authority of an equivalent level of competence. 

 
C. Testing and Acceptance: 

 
1. A minimum of one gradation test of the subgrade is required every 5000 square feet to 

determine percent passing the No. 200 sieve per ASTM C 117. 
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2. A minimum of one test for each day’s placement of pervious concrete in accordance with 
ASTM C 172 and ASTM C 1688 to verify unit weight shall be conducted.  
 

3. Density (unit weight) – Density (unit weight) of the plastic concrete shall be measured in 
accordance with ASTM C 1688. The density (unit weight) of the delivered concrete shall be 
+/- 5 lb/ft3 of the submitted fresh density (unit weight).  

 
4. Void content - Void content of the plastic concrete shall be calculated as per ASTM C 1688 

and compared to the submitted fresh void content. Unless otherwise specified, void content 
shall be between 13% and 25%. After a minimum of seven (7) days, hardened concrete shall 
be tested at a rate of one set of three cores per 50 yd3 (38 m3) of concrete placed on one day 
or fraction thereof. Cores shall be drilled in accordance with ASTM C 42. The cores shall be 
measured for thickness, void structure and unit weight. Cores shall be taken at minimum 2 ft 
(0.6 m) away from the edge of placement to ensure a representative sample 

 
5. Thickness – Untrimmed hardened core samples shall be used to determine placement thickness. 

The average of all production cores when measured for length shall not be more than ½ in. (13 
mm) less than the specified design thickness.  

 
6. Core density (unit weight) and void content - The cores shall be tested for average density (unit 

weight) and void content using ASTM C 140. Density (unit weight) of cores trimmed and tested 
in the saturated condition, per ASTM C 140, paragraph 9.3.1, shall be +/- 5 % of the design 
unit weight or approved hardened density from the test panels. Hardened void content shall be 
not be lower than 2% below the specified design void content or approved hardened void 
content from the test panels. Void content shall calculated as follows:  

 
% Voids = 1 – (Dd/Di) * 100  
where: Dd = oven dried density of core  

Di = immersed density of core 
 

3.08 PERFORMANCE AND INSPECTION 
 

A. Excessive raveling – At or before 28 days after placement, any areas of excessive surface raveling, 
as determined by the Engineer, shall be removed and replaced or repaired by the Contractor at no 
additional cost to the project.  
 

B. Surface drainage – At or before 28 days after placement either the average infiltration rate of 
multiple locations or the infiltration rate of a determined localized area of the in-place porous 
concrete shall be determined per ASTM C 1701. Any areas of insufficient surface porosity, as 
determined by the Engineer, shall be removed and replaced by the Contractor at no additional cost 
to the project.  
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C. Inspection/Maintenance – At or before 28 days after placement, the contractor shall submit to the 
Engineer a written inspection/maintenance plan to prevent the clogging of the pervious concrete 
pavement. The plan shall include periodic testing of the infiltration rate per ASTM C1701 and 
methods to restore porosity if the rate drops below 75% of the original determined rate. Acceptable 
methods to restore levels of porosity are either to vacuum or vacuum with simultaneous power 
wash the porous concrete sections. Fee for preparation of the inspection/maintenance plan shall be) 
at no additional cost to the project. 
 

END OF SECTION 
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SECTION 02513 
 

PRECAST PERVIOUS CONCRETE PAVING SLABS 

PART 1 - GENERAL 

1.01 REQUIREMENTS 

A. The Contractor shall furnish all labor, materials, equipment, and incidentals required and install 
the precast pervious concrete pavements and associated subsurface work as shown on the 
Drawings and as specified herein. 

1.02 SUMMARY 

A. Section Includes: 

1. Precast Pervious Concrete Paving Slabs (Referred to as precast pervious concrete strips 
and panels on the drawings).  

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 02230 – Soils and Aggregates for Earthwork 

B. Section XXXXX – Cast-in-Place Concrete 

1.04 PAYMENT 

A. The Contractor shall include all costs for performing any Work required under this Section as 
part of the appropriate portions of their submitted bid prices in accordance with the 
requirements for Measurement and Payment of the Contract and as referenced herein. 

1.05 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.06 ACTION SUBMITTALS 

A. Product Data: For materials other than aggregates. 

B. Product Data: For the following: 

1. Precast Pervious Concrete Paving Slabs. 

C. Sieve Analyses: For aggregate materials, according to ASTM C136. 
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1.07 INFORMATIONAL SUBMITTALS 

A. Source of precast porous concrete and certifications of compliance with specifications for all 
materials. 

B. Material Certificates: For precast pervious concrete slabs. Include statements of material 
properties indicating compliance with requirements, including compliance with standards. 
Provide for each type and size of precast pervious concrete slab. 

C. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified 
testing agency indicating compliance with requirements. Test results performed by an 
independent testing laboratory of the following 

1. Infiltration rate in accordance with ASTM C 1701/C 1701M and bulk density for the 
precast pervious concrete paving slabs conforming to ACI 522R-10. 

2. Compressive strength in accordance with ASTM C39/C39M in accordance with ASTM 
C42/C42M of cores obtained from the precast concrete paving slabs; conforming to ACI 
522R-10. 

3. Particle-size analysis in accordance with ASTM C 136 for the stone storage reservoir 
course (subbase) with source of supply noted. 

D. Shop Drawings: precast pervious concrete paving slab complete showing permanent lifting 
points embedded in the surface of the slab, edge restraint detail(s), geotextile manufacturer 
specification sheets, indicating materials outside the perimeter of the installation and 
profiles/sections of the installation. 

1.08 QUALITY ASSURANCE 

A. Manufacturer’s literature indicating product data such as overall dimensions of typical slabs, 
and one 12-in x 12-in sample that indicates color, texture, edge condition, spacer, weight, shape, 
details of construction and accessories required. 

B. Precast Pervious Concrete Installation Contractor Qualifications and Quality Assurance 

1. Installation Contractor shall have documented experience with the successful installation 
of at least five (5) separate precast pervious concrete paving slab installations similar in 
size, scope, and complexity of this project during the last five years.  

2. Installation must include planning the Work, horizontal and vertical layout, fine grading 
of subgrades, installing geotextile in accordance with the manufacture’s 
recommendations, placing and compacting crushed stone reservoir course storage (base),, 
installation of edge restraint, and placing precast pervious concrete paving slabs. 

3. The installation Contractor shall use adequate forces including equipment and skilled 
workers. Workers shall be trained and experienced in the necessary crafts and be 
completely familiar with the specified methods needed for proper performance of this 
Specification. 

4. All materials, methods of installation and workmanship will conform to requirements of 
ASTM, Massachusetts State Department of Transportation, or other applicable Standards. 

5. The Contractor shall obtain all Federal, State and/or Municipal approvals, that may be 
required for this project. 
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6. Precast pervious concrete paving slab units shall be visually inspected by the 
manufacturer for completeness, texture and consistency with installation drawings. 

7. A small amount of “skinning”, not to exceed one (1%) percent of the top or bottom of 
slab surface areas, will be allowed. 

8. Review Contractor’s installation plan in a pre-construction meeting with manufacturer’s 
representatives, paving slab installation Contractor, General Contractor, and owner’s 
representative. 

C. Precast Concrete Manufacturer Qualifications 

1. Precast concrete manufacturer shall be a member in good standing with the National 
Precast Concrete Association. 

1.09 DELIVERY, STORAGE, AND HANDLING 

A. Store slabs on elevated platforms in a dry location. If units are not stored in an enclosed 
location, cover tops and sides of stacks with waterproof sheeting, securely tied. 

B. Store aggregates where grading and other required characteristics can be maintained and 
contamination can be avoided. 

PART 2 - PRODUCTS 

2.01 PRECAST PERVIOUS CONCRETE PAVING SLABS 

A. Source Limitations:  

1. Obtain each type of slab from single source that has resources to provide materials and 
products of consistent quality in appearance and physical properties. 

2. Provide source of precast pervious concrete and certifications of compliance with 
specifications for all materials. 

B. Precast Pervious Concrete Paving Slab:  

1. Precast pervious concrete paving slabs will be: 6 in. thick as shown on plans 
2. Joints between adjacent rows of panels shall be staggered not less than 2 feet 
3. Precast pervious concrete slabs will be standard natural grey concrete as per the 

manufacturer. 
4. Minimum compressive strength: 3000 lbs. per sq. in. per ASTM C39/C39M. 
5. Minimum infiltration rate: 250 in. per hr. per ASTM C1701/1701M 
6. Concrete average unit weight of 125 lb/cf (+/- 5% conforming to ACI 522R-10). 
7. Precast pervious concrete paving slabs must be cured by the manufacturer’s approved 

methods. Slabs must not be shipped until the pervious concrete has cured for a minimum 
of 28 days. 

8. All precast pervious concrete slabs must be by the same manufacturer. 
9. The slab units must include a minimum of two (2) permanent lifting points embedded in 

the top of the slabs for ease of installation, maintenance, removal and reinstallation. 
10. Size, shape, design and colors will be in accordance with the Contract Drawings and 

specifications and will match approved samples. 
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2.02 EDGE RESTRAINT 

A. Edge restraint materials consists of the following: 

1. Saw cut edges of existing pavement with expansion joint filler and joint sealing 
compound positioned between precast pervious concrete paving slabs and existing 
pavement,  

2. Existing curb or new concrete header with expansion joint filler and joint sealing 
compound positioned between precast pervious concrete paving slabs and curb/header. 

3. Steel Edge Restraints and stakes positioned between precast pervious concrete paving 
slabs and bioretention soil.   

B. Preformed expansion joint material shall consist of the following: 

1. Premolded expansion joint filler (ASTM D 1751), 1/2-in thick and extend the full depth 
of joint.  

2. Furnish premolded expansion joint fillers in one-piece lengths.  
3. Terminate joint filler not less than 1/2-in or more than 1-in below finished surface.  

C. Joint sealing compound shall consist of the following: 

1. All-weather, self-leveling, permanently flexible, water-tight, and all-purpose exterior 
protective sealant such as Sikaflex Pro Select+ Self-Leveling 1-Part Polyurethane 
Sealant, Type 1, Class A as manufactured by Sika USA, or equal.  

2. Terminate joint sealing compound flush with finish grade and consistently smooth in 
appearance with proper adhesion to the sides of all expansion joints. 

D. Steel edge restraints shall consist of the following:  

1. Heavy-duty 1/4-in thick by 12-in high black painted steel edging with welded loops on 
outside face to receive stakes at min. 36” on center. 

2. Heavy Duty min. 18-in long black painted steel stakes.  

2.03 AGGREGATE SETTING-BED MATERIALS 

A. RESERVOIR COURSE 

B. The reservoir course material shall be washed crushed stone conforming to MASSDOT 
Standard: Natural stone; washed, free of clay, shale, organic matter. 

1. Coarse Aggregate Designation:  M2.01.4 
2. Coarse Aggregate Designation:  M2.01.6. 
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2.04 ALL-WEATHER SILICONE SEALANT 

A. All-weather silicone sealant must be a clear, permanently flexible, weather-proof, watertight, 
and all-purpose exterior protective sealant such as model M60.01 Advantage Silicone Sealant as 
manufactured by General Electric, or equal. 

PART 3 - EXECUTION 

3.01 DELIVERY, HANDLING, AND STORAGE 

A. The Contractor shall provide for the delivery, handling and storage of materials in accordance 
with the Product Storage and Handling Requirements and as noted below. 

1. Coordinate delivery to not interfere with other construction and avoid delays. 
2. Protect precast pervious concrete paving slab units, and accessory materials during 

shipment, storage and construction against staining and damage. 
3. Precast pervious concrete paving slab units must be handled and transported in a position 

consistent with their shape and design in order to avoid stresses which could cause 
cracking or damage. 

4. Precast pervious concrete paving slab units must be lifted or supported only at the points 
shown on the Working Drawings or as recommended by the manufacturer. 

5. Store precast pervious concrete paving slab units according to manufacturer’s 
recommendation. 

6. Store precast pervious concrete paving slab units such that they are kept free from mud, 
dirt, grass cuttings, accumulation of foliage and debris. Pressure wash with clean water to 
remove dust within twenty-four (24) hours prior to placement. 

3.02 WEATHER CONSIDERATIONS 

A. Do not place and/or compact reservoir course stone subbase in rain or snow, or on saturated or 
frozen subgrade. 

B. Do not install precast pervious concrete paving slabs in rain or snow, or on saturated or frozen 
base 

3.03 INSTALLATION, GENERAL 

A. Precast pervious concrete paving slabs shall be installed as shown on Contract Drawings. 

B. Any excess soil placed or washed on top of the final elevation of soil subgrade to trap sediment 
transported by runoff from adjacent construction areas must be removed before placement of 
storage reservoir aggregate and geotextile materials. 

C. Keep area where precast pervious concrete paving slabs are to be installed free of sediment 
during the entire construction period.  
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D. Do not damage drain pipes, underdrains, observation wells, roadway boxes, manholes or any 
other utilities during installation. Report any damage immediately to the Engineer. 

E. Installation of precast pervious concrete unit paving slabs must be in strict accordance with the 
manufacturer’s recommendations, all information in this specification, and all related drawings. 

3.04 SUBGRADE INSTALLATION 

A. Verify that all field infiltration and permeability testing of the subgrade has been performed, 
that test results meet the project design requirements and construction of the subgrade has been 
approved by the Engineer prior to installation of the precast pervious concrete paving slabs. 

B. Prepared subgrades will not be subject to construction equipment traffic. 

C. The subgrade under all open bottom subsurface reservoir course areas shall not be compacted or 
permanently covered with geotextile. 

D. Only light equipment will be used to build the precast pervious concrete paving slab system. 

E. Where erosion has caused accumulation of sediment or ponding on the subgrade, remove 
sediment with light equipment and/or manually. Scarify the underlying soils to a minimum 
depth of six (6) inches with the bucket teeth of a backhoe, or other method as approved by the 
Engineer. 

F. Restore any subgrade areas damaged by erosion, ponding, or traffic compaction to design line 
and grades prior to installation of storage reservoir course. 

3.05 PRECAST PERVIOUS CONCRETE SLAB PLACEMENT 

A. Reservoir course must be comprised of clean, washed, stone per manufacturer 
recommendations. Lay slabs as shown on the Contract Drawings and as approved by the 
Engineer. 

B. Place reservoir course stone in 6-inch maximum lifts over the prepared subgrade and spread and 
level evenly by raking. Compact reservoir stone in lifts of 6 inches maximum using a plate 
compactor, first in one direction, then in the other. Do not disturb prepared subgrade or shift, 
wrinkle or fold the geotextile fabric. 

C. Reservoir course storage layer must be hand compacted. Install reservoir course sufficiently to 
allow placement of precast pervious concrete paving slab.  

D. The surface tolerance of the compacted storage reservoir layer shall be ± 3/8 in. under a 10 ft. 
straightedge. 

E. Compacted storage reservoir area shall not substantially exceed that which is covered by paving 
slabs by the end-of-day. 

F. Reservoir course must be free of depressions, protrusions, or gaps that would cause the precast 
pervious concrete slab from being uniformly supported. 
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G. Slabs must only be lifted and placed using swivels and spreader chains. Chains, cables or slings 
should never be wrapped around slabs for lifting under any circumstances. Swivels shall be 
bolted securely but not over-tightened. 

H. Precast pervious concrete paving slabs must be placed so they are separated with 1/8-in spacers 
provided by the manufacturer of the precast pervious concrete paving slabs. Joint widths and 
lines must be continually straight as paving proceeds. 

I. Place units hand tight without using metal hammers, pry bars or drift pins. Make horizontal 
adjustments to placement of laid slabs with wood wedges and levers, and rubber mallets as 
needed. 

J. Provide joints between slabs of 1/8 in. wide. No joints are to exceed 3/16 in. in width. 

K. Joint lines must not deviate more than ±½ in. over 50 ft. from string lines. 

L. Joints must never be filled with loose material, included but not limited to, sand, stone dust, 
stone chips, etc. 

M. Fill gaps at the edges of the paved area with properly-sized end slabs. 

N. Cut end slabs to be placed along the edge or corners with a diamond-bladed masonry saw. Cut 
units must be no narrower than 18 inches and cutting shall occur so that a minimum distance of 
8 inches is maintained between embedded lifters and cut edges.. 

O. Adjust bond pattern at pavement edges such that cutting of edge slabs is minimized. Do not 
expose cut slabs to vehicular traffic. Cut slabs at edges as indicated on the Contract Drawings. 

P. Keep equipment off unrestrained paving slabs. 

Q. After an area is completely paved, set the precast pervious concrete slabs into the reservoir 
course layer by trafficking with light rubber-tired equipment. 

R. Remove and replace any slabs cracked or damaged during installation with new ones. Reset 
slabs not in conformance with specified installation tolerances. 

S. Install edge restraints per the Contract Drawings and manufacturer’s recommendations at the 
indicated locations and elevations. 

T. Check final surface elevations of set slabs for conformance to design drawings. The final 
surface tolerance from grade elevations must not deviate more than ± 3/8 in. under a 10 ft. 
straightedge. 

U. The surface elevation of set slabs must be flush with manholes or the top of utility structures as 
shown on the Contract Drawings. 
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3.06 EXPANSION JOINTS INSTALLATION 

A. Confirm that edges of precast pervious concrete paving slabs and concrete headers are 
acceptable to the Engineer prior to installation of expansion joint filler materials. 

B. Install expansion joints at locations indicated on drawings and as specified. 

3.07 MAINTENANCE AND PROTECTION 

A. After slabs are placed in final position, apply clear all-weather silicone sealant to the surface of 
each lifting point hole in a manner so that hole is completely covered, and debris and water will 
not enter the hole. Do not completely fill the hole with sealant. Follow sealant manufacturer’s 
recommendations for application and curing instructions. 

B. After Work in this section is complete, the Contractor shall be responsible for protecting the 
precast pervious paving slab system from damage and/or contamination with mud, dirt, grass 
cuttings, accumulation of foliage and debris.   

END OF SECTION 
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SECTION 02514 

PERMEABLE PAVERS ON AGGREGATE BASE 

PART 1 - GENERAL 

1.01 REQUIREMENTS 

A. The Contractor shall furnish all labor, equipment and materials and perform all operations in 
connection with the construction and installation of permeable interlocking concrete pavers 
complete as specified herein and as detailed on the Contract Drawings. 

B. All new areas of permeable interlocking concrete pavers must be to the limits, grades, thicknesses 
and types, as shown on the Contract Drawings. 

C. Before units are installed, ensure all materials and preparation for subbase and edge restraints are 
acceptable to contractor and manufacturer of permeable interlocking concrete pavers . Preparation 
of subbase materials will include proper compaction procedures, placement of geotextiles, 
conditions of subgrade soils, and any other potential obstructions to a satisfactory installation as 
specified herein. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section XXXXX – Submittal Procedures 

B. Section XXXXX – Product Delivery Requirements 

C. Section XXXXX – Product Storage and Handling Requirements 

D. Section XXXXX – Earthwork. 

E. Section 02230 – Soils and Aggregates for Earthwork. 

F. Section XXXXX – Geotextiles for Earthwork. 

1.03 PAYMENT 

A. The Contractor shall include all costs for performing any Work required under this Section as part 
of the appropriate portions of their submitted bid prices in accordance with the requirements for 
Measurement and Payment of the Contract and as referenced herein.  

1.04 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Without limiting the generality of the Specifications, all Work herein must conform to or exceed 
the applicable requirements of the following documents. All referenced specifications, codes, and 
standards refer to the most current issue available. 

1. ASTM C 33 Standard Specification for Concrete Aggregates 
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2. ASTM C 39 Standard Test Method for Compressive Strength of Cylindrical Concrete 
Specimens 

3. ASTM C 136 Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates 
4. ASTM D 1883 Standard Test Method for CBR (California Bearing Ratio) of Laboratory-

Compacted Soils 
5. ASTM D 448 – Standard Sizes of Processed Aggregates 
6. ASTM D 698 and D 1557 – Test Methods for Moisture Density Relations of Soil and Soil 

Aggregate Mixtures 
7. ASTM C 936 - Standard Specification for Solid Concrete Interlocking Paving Units 
8. ASTM D 2940 – Graded Aggregate Material for Bases or Sub bases for Highways or 

Airports 
9. ASTM C 173 – Standard Test Method for Air Content of Freshly Mixed Concrete by the 

Volumetric Method  
10. ASTM C 97 – Standard Test Methods for Absorption and Bulk Specific Gravity of 

Dimension Stone  
11. Massachusetts State Department of Transportation (MADOT) Standard Specifications for 

Highways and Bridges. 
12. Interlocking Concrete Paving Institute Technical Specification #8 
13. American Association of State Highway Transportation Officials Standard Specifications  

1.05 SUBMITTALS 

A. The Contractor shall submit shop drawings and product data as specified in Section XXXXX – 
Submittal Procedures. 

B. Permeable Interlocking Concrete Pavers 

1. Source of permeable interlocking concrete pavers and certifications of compliance with 
specifications for all materials. 

2. Sieve analysis for grading of bedding and joint opening aggregates. 
3. One full-size sample that indicates color, texture, weight, and shape. 

1.06 QUALITY ASSURANCE 

A. Permeable Interlocking Concrete Pavers Installation Contractor and Manufacturer Qualifications  

1. Installation must be performed by a Contractor with documented experience in placing 
permeable interlocking concrete pavers installations on projects of similar size and scope, 
on at least five (5) separate permeable paver installations similar in size and scope during 
the last five years. 

2. Manufacturer shall have a minimum of five (5) years successful experience in manufacture 
of the type of products specified. 



NEW BEDFORD STANDARD SPECIFICATIONS FOR GREEN INFRASTRUCTURE 
 

PART 2 - PRODUCTS 

2.01 GENERAL Product REQUIREMENTS 

A. Locally available material having a record of satisfactory performance should be used. 

2.02 PERMEABLE INTERLOCKING CONCRETE PAVERS 

A. Subject to compliance with technical requirements, concrete pavers shall be interlocking paving 
units manufactured by Unilock New York, Inc. of Brewster, NY (845-230-4530), Hanover 
Architectural Products of Hanover, PA (717-637-0500), Nicolock Paving Stones & Retaining 
Walls of Lindenhurst, NY (631-669-0711), or equal. 

B. The interlocking paving units shall conform to reference standard ASTM C 936. 

C. All pavers shall be by the same manufacturer.  For reference purposes, pavers shall conform to 
the following: 

1. The pavers shall be ___-in x  ___-in [ADD DIMENSION] and shall be ___ in [ADD 
DIMENSION] in height.  The units shall be molded with a void space, that ensures the 
units, when placed together with a double interlocking spacer bar, create an opening of ___ 
mm [ADD DIMENSION]. Paver shall be ____ [ADD NAME OF PAVER] with 
_____[ADD COLOR] color with a ____ [ADD FINISH] finish, or equal.  Color shall be 
approved by the Engineer. 

D. Size, shape, design and colors shall be in accordance with the Drawings and specifications and 
shall match samples approved by the Engineer. 

E. The pavers shall meet AASHTO H-20 loading criteria. 

2.03 EDGE RESTRAINT  

A. Edge restraint materials consists of the following: 

1. Saw cut edges of existing pavement with expansion joint filler positioned between 
permeable pavers and existing pavement,  

2. Existing curb or new concrete header with expansion joint filler positioned between 
permeable pavers and curb/header. 

B. Concrete header shall conform to Section XXXXX Cast-in-Place Concrete. 

C. Pre-formed expansion joint filler material shall conform to the requirements of the Massachusetts 
Department of Transportation, 1/2" thick, Sponge Rubber conforming to ASTM D1752, Type 1.  
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2.04 RESERVOIR COURSE 

A. Coarse Aggregate – Reservoir Course Material: Washed Crushed Stone: Natural stone; washed, 
free of clay, shale, organic matter; conforming to of MASSDOT standard. 

1. Coarse Aggregate Designation:  M2.01.1 

2.05 CHOKER COURSE 

A. Coarse Aggregate – Choker or Reservoir Course Material: Washed Crushed Stone: Natural stone; 
washed, free of clay, shale, organic matter; conforming to of MASSDOT standard. 

1. Coarse Aggregate Designation:  M2.01.4. 

2.06 LEVELING COURSE AND STONE JOINT FILLER AGGREGATES 

A. Coarse Aggregate - Leveling Course and Stone Joint filler Material: Washed Crushed Stone: 
Natural stone; washed, free of clay, shale, organic matter; conforming to of MASSDOT standard. 

1. Coarse Aggregate Designation:  M2.01.6. 

2.07 GEOTEXILE FABRIC 

A. Geotextile on sides of reservoir and choker course stone material 
1. Geotextile shall conform to Section XXXXX “Geotextiles for Earthwork.” 

2.08 UNDERDRAIN 

A. Underdrain pipe shall conform to Section 02620 “Storm Utility Drainage Piping.” 

PART 3 - EXECUTION 

3.01 PERMEABLEINTERLOCKING CONCRETE PAVERS INSTALLATION 

A. Install concrete header along the perimeter outlining the entire area to receive crushed stone and 
pavers. 

B. M2.01.1 reservoir course washed stone should then be installed in 4- to 6-inch lifts. For each lift, 
make at least two (2) passes in the vibratory mode then at least two (2) in the static mode with a 
minimum 10 t vibratory roller or a minimum 13,500 lbf vibratory plate compactor with a 
compaction indicator until there is no visible movement of the No. 2 stone. Do not crush aggregate 
with the roller. 
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C. The surface tolerance of the compacted M2.01.1 subbase shall be ±2 1/2 in. (± 65mm) over a 10 
ft (3 m) straightedge. Set pavers and line up to abut. 

D. Moisten, spread and compact the M2.01.4 choker course base layer in one lift. On this layer, make 
at least two (2) passes in the vibratory mode then at least two (2) in the static mode with a 
minimum 10 t vibratory roller ( or vibratory plate compactor) until there is no visible movement 
of the M2.01.4 stone. Do not crush aggregate with the roller. 

E. Moisten, spread and screed the M2.01.6 stone leveling course material. Fill voids left by removed 
screed rails with M2.01.6 stone. The surface tolerance of the screeded M2.01.6 leveling course 
layer shall be ±3/8 in over a 10-ft straightedge. 

F. Lay the paving units in a square pattern, with openings to be 3/8” to 1/4", to make up 8% to 20% 
of the total area, as shown on the Contract Drawings. Maintain straight pattern lines. Fill gaps at 
the edges of the paved area with cut units. Cut pavers shall be no smaller than 1/3 of a whole unit. 
Cut pavers and place along the edges with a masonry saw. Fill the openings and joints with 
M2.01.6 stone joint filler.  

G. Remove excess aggregate on the surface by sweeping pavers clean.  

H. Compact and seat the pavers into the bedding material using a low-amplitude, 75-90 Hz plate 
compactor capable of at least 5,000-lb force. This will require at least two passes with the plate 
compactor. Do not compact within 6 ft of the unrestrained edges of the paving units.  

I. Apply additional aggregate to the openings and joints, filling them completely. Remove excess 
aggregate by sweeping then compact the pavers. This will require at least two passes with the 
plate compactor.  

J. All pavers within 6 ft of the laying face must be left fully compacted at the completion of each 
day. 

K. The final surface tolerance of compacted pavers shall not deviate more than ±3/8 in (10 mm) 
under a 10 ft long straightedge. 

L. The surface elevation of pavers shall be 1/8 to 1/4 in. (3 to 6 mm) above adjacent drainage inlets, 
concrete collars or channels. 

3.02 EXPANSION JOINTS INSTALLATION 

A. Confirm that edges of concrete pavers and concrete headers are acceptable to the Engineer prior 
to installation of expansion joint filler materials. 

B. Install expansion joints at locations indicated.  

3.03 WEATHER CONSIDERATIONS 

A. Do not place and/or compact open graded stone subbase in rain or snow, or on saturated or frozen 
subgrade. 
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B. Do not place and/or screed choker course base in rain or snow, or on saturated or frozen subbase. 

C. Do not install interlocking concrete pavers in rain or snow, or on saturated or frozen base. 

3.04 DELIVERY, HANDLING, AND STORAGE 

A. The Contractor shall provide for the delivery, handling and storage of materials in accordance 
with the requirements of Section XXXXX – Product Delivery Requirements and Section 
XXXXX – Product Storage and Handling Requirements and as noted below. 

B. Coordinate delivery to not interfere with other construction and avoid delays. 

C. Protect interlocking concrete pavers, and accessory materials during shipment, storage and 
construction against staining and damage. 

D. Each container shall bear the quality label and the name or trademark of the approved 
manufacturer. 

E. Store interlocking concrete pavers according to manufacturer’s recommendation. 

F. Store interlocking concrete pavers such that they are kept free from mud, dirt, grass cuttings, 
accumulation of foliage and debris. Pressure wash with clean water to remove dust within twenty-
four (24) hours prior to placement. 

 
END OF SECTION 
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SECTION 02605 
 

PRECAST CONCRETE STRUCTURES  

PART 1 - GENERAL 

1.01 REQUIREMENTS  

A. Requirements for furnishing and installing precast manholes, catch basins, leaching manholes, 
and outlet control structures in storm sewers including all appurtenances. 

1.02 RELATED SECTIONS 

A. Section XXXXX – Submittal Procedures. 

B. Section XXXXX – Product Delivery Requirements  

C. Section XXXXX – Product Storage and Handling Requirements  

D. Section XXXXX – Earthwork  

E. Section XXXXX - Reinforcing Steel 

F. Section XXXXX - Cast-in-Place Concrete 

1.03 PAYMENT 

A. The Contractor shall include all costs for performing any Work required under this Section as 
part of the appropriate portions of their submitted bid prices in accordance with the requirements 
for Measurement and Payment of the Contract and as referenced herein. 

1.04 REFERENCE SPECIFICATIONS, CODES and STANDARDS 

A. ASTM A48 - Standard Specification for Gray Iron Castings 

B. ASTM A615 - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete 
Reinforcement. 

C. ASTM C32 - Sewer and Manhole Brick (Made from Clay or Shale) 

D. ASTM C62 - Standard Specification for Building Brick (Solid Masonry Units Made from Clay 
or Shale). 

E. ASTM C150 - Standard Specification for Portland Cement. 

F. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes. 
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G. ASTM C443 - Joints for Concrete Sewer and Manholes, Using Rubber Gaskets 

H. ASTM C478 - Circular Precast Reinforced Concrete Manhole Sections 

I. ASTM D4101 - Standard Specification for Propylene Plastic Injection and Extrusion Materials. 

J. ACI 318 - Building Code Requirement for Structural Concrete. 

K. American Association of State Highway and Transportation Officials (AASHTO) 

L. Occupational Safety and Health Administration (OSHA) 

M. Massachusetts Department of Transportation Standard Specifications for Highways and 
Bridges. 

N. Where reference is made to one of the above standards, the revision in effect at the time of bid 
opening shall apply. 

1.05 DESIGN REQUIREMENTS 

A. Except as otherwise shown or specified, construct sewer manholes and catch basins of precast 
reinforced concrete sections conforming to ASTM C478. 

1.06 SUBMITTALS 

A. Submit, in accordance with Section XXXXX shop drawings showing details of construction, 
reinforcing, joints, pipe connection to manhole/catch basin, leaching manhole, outlet control 
structures, manhole rungs, overflow weirs (if applicable), manhole frames and covers, and catch 
basin frame and grate. : 

1.07 DELIVERY, STORAGE AND HANDLING 

A. General:  Take every precaution to prevent injury to the structures during transportation and 
unloading.  Unload manhole sections and other precast items using skids, pipe hooks, rope 
slings, or suitable power equipment, if necessary, and keep the items under control at all times.  
Do not allow the items to be dropped, dumped or dragged under any conditions.  Follow 
applicable requirements specified in Contract Documents Damaged Section:  If any precast 
manhole or catch basin section or other structural unit is damaged in the process of 
transportation or handling, reject and immediately remove the item from the site, and replace it 
at no increase in Contract Amount. 
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PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Precast Manholes, leaching manholes, and outlet control structures shall be as manufactured by: 

1. Monarch Precast Concrete Corp., Allentown, PA 
2. Precast Concrete Sales Company, Valley Cottage, NY 
3. Long Island Precast, Inc., Holtsville, NY. 
4. Or approved equal 

B. Precast Catch Basins shall be as manufactured by: 

1. Monarch Precast Concrete Corp., Allentown, PA  
2. Penn-Cast Products, Inc., Fredericksburg, VA 
3. Long Island Precast, Inc., Brookhaven, NY 
4. Precast Concrete Sales Company, Valley Cottage, NY 
5. Or approved equal 

2.02 MATERIALS 

A. Concrete, Steel Reinforcement and Aggregates:  For precast manholes, catch basins, leaching 
manholes, outlet control structures, and other storm sewer structures, reinforced concrete, 
cementitious materials, aggregates and steel reinforcement shall conform to the requirements of 
ASTM C478.  If concrete rings are used for adjusting manhole frames to grade, they shall 
conform to the requirements of ASTM C139.  For cast-in-place structures, these materials shall 
conform to General Specifications XXXXX – Cast-in-Place Concrete and XXXXX – 
Reinforcing Steel. 

B. Brick:  If brick is used for adjusting manhole and catch basin frames to grade, it shall conform 
to ASTM C32, Grade MS, with minimum dimensions of 2 1/4 by 3 1/2 by 7 1/2 inches.  Brick 
shall be new, solid, sound, hard burned throughout and uniform in size and quality. Bricks for 
the channels and shelves shall comply with ASTM C32 for Sewer Brick, Grade SS (from clay 
or shale) except that the mean of five tests for absorption shall not exceed 8 percent and no 
individual brick exceed 11 percent. 

C. Mortar:  Provide mortar that is composed of one part Type II Portland cement or Portland 
pozzolan cement conforming to ASTM C150 to two parts sand to which a small amount of 
hydrated lime not to exceed 10 lbs to each bag of cement shall be added.   

D. The sand used shall be washed, cleaned, screened, sharp and well graded as to different sizes 
and with no grain larger than will pass a No. 4 sieve. It shall be free from vegetable matter, 
loam, organic or other materials of such nature or of such quantity as to render it unsatisfactory. 

E. The hydrated lime shall also conform to ASTM C207. 

F. Frames and Covers/Grates:  Manhole frames and covers and catch basin frames and grates shall 
be iron castings.  Castings shall be of gray iron of uniform quality, free from defects, smooth 
and well cleaned by shotblasting.  Catalog numbers on the Drawings are provided only to show 
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required types and configuration.  All covers shall be cast with raised letters as designated on 
the Drawings.  Castings shall be as manufactured by Neenah Foundry Company, Neenah, WI , 
or approved equal.   

1. Covers and grates shall be provided with matching frames.  Cover shall fit flush with the 
surrounding finished surface.  The cover shall not rock or rattle when loading is applied.  

2. Round covers and frames shall have machined bearing surfaces. 
3. Design loadings: 

a. Where located within a structure, a minimum design loading of 300 psf shall be 
used, unless noted otherwise. 

b. At all locations not within a structure, the design loading shall be a standard 
AASHTO H-20 truck loading, unless otherwise noted. 

c. Watertight gasketing, bolting, locking devices, patterns, lettering, pickholes, vents, 
or self-sealing features shall be as detailed on the Drawings. 

2.03 CONSTRUCTION OF MANHOLES, LEACHING MANHOLES, CATCH BASINS AND 
OUTLET CONTROL STRUCTURES 

A. Manhole Base Section:  Unless otherwise shown, provide manhole base sections consisting of 
a base riser section with an integral floor.  When benches are made at the manufacturing site, 
provide concrete used for benched inverts conforming to the requirements for concrete used for 
precast sections.  When benches are made in the field, Class 45 concrete may be used.  Benches 
shall be float finished and sloped to drain. 

B. Jointing Precast Sections:  Tongue and groove joints of precast manhole and catch basin sections 
shall be sealed with either a round rubber O-ring gasket or a preformed flexible joint sealant. 
The O-ring shall conform to ASTM C443. The preformed flexible joint sealant shall be Kent 
Seal No. 2 by Hamilton-Kent; Ram-Nek by K.T. Snyder Company or equal.  Joints shall be 
designed and manufactured so that the completed joint will withstand an internal water pressure 
of 15 psi without leakage or displacement of the gasket or sealant. 

C. Manhole Rungs: Manhole rungs shall be either of the following types: 

1. Manhole rungs shall be of cast aluminum alloy 6061-T6, drop front design, 12-in wide 
with an abrasive step surface. The manhole rungs shall conform to the requirements of 
OSHA. 

2. Manhole rungs shall be steel reinforced copolymer polypropylene plastic. Rungs shall be 
14-in wide, M.A. Industries Type PS2-PF-SL or equal. Copolymer polypropylene shall 
conform to ASTM D4101, PP0344 B33534 Z02. Steel reinforcing shall be 1/2-in 
diameter, grade 60 conforming to ASTM A615 and shall be continuous throughout the 
rung. The portion of the legs to be embedded in the precast section shall have fins and be 
tapered to insure a secure bond.] 

D. Pipe Connections to Precast Structures: Pipe connections may be accomplished in the following 
ways: 

1. A tapered hole filled with non-shrink waterproof grout, Hallemite; Waterplug; Embeco 
or equal, after the pipe is inserted is acceptable, providing the grout is placed carefully to 
completely fill around the pipe. If this method is used, place concrete encasement to 
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assure a total 12-in of concrete including manhole thickness around the pipe stub. For 
PVC pipe, a waterstop gasket and stainless steel clamp shall be attached to the pipe prior 
to grouting. 

2. The "Lock Joint Flexible Manhole Sleeve" shall be cast in the precast manhole base. The 
stainless steel strap shall be protected from corrosion with bitumastic or asphaltic 
dampproofing materials.  

3. "A-Lok" shall be a rubber like gasket cast in the precast manhole base. The rubber gasket 
shall be cast into a formed opening in the manhole.  

4. "KOR-N-SEAL" joint shall be installed as recommended by the manufacturer. The 
stainless steel clamp shall be protected from corrosion with bitumastic or asphaltic 
dampproofing materials.  

E. Dampproofing: Brushed dampproofing shall be an asphalt emulsion reinforced with fibers 
conforming to ASTM D1227, Type II, Class 1. The dampproofing shall be Hydrocide 700B by 
Sonneborn Building Products, Division of ChemRex Inc., Minneapolis, MN; Karnak 220 
Asphalt Emulsion by Karnak Corporation, Clark, NJ or equal. 

2.04 OUTLET CONTROL STRUCTURE   

1. Outlet control structure shall be a 5-ft diameter manhole unless otherwise indicated on 
the Contract Drawings. 

2. Outlet control structure shall have a brick overflow weir in the center of the manhole.  
The overflow weir shall be 12 inches thick with a weir elevation as indicated on the 
Contract Drawings.   Overflow weir shall be embedded in a minimum of 3 inches of 
concrete at the bottom of the manhole.  

3. Outlet control structure shall have a 12 inch deep sump.  
4. Overflow weir shall have a low-flow circular orifice pipe embedded in the weir at an 

invert indicated on the Contract Drawings.  Circular orifice pipe shall be HDPE or PVC 
pipe as indicated on the Contract Drawings.  Circular orifice pipe shall be grouted within 
the overflow weir with a non-shrink waterproof grout, Hallemite; Waterplug; Embeco or 
equal.  

2.05 OVERFLOW STRUCTURES FOR RAIN GARDEN/ VEGETATED BIORETENTION 
AREAS 

A. Overflow structures as shown on the Contract Drawings shall be 10 to 12 inch diameter 
Nyloplast drain basins as manufactured by Advanced Drainage Systems, Inc, or approved equal. 
Overflow structures shall have a 12 inch sump.   

B. Overflow structures shall be manufactured from PVC pipe stock, using a thermos-molding 
process to reform the pipe stock to the specified configuration.  The drainage pipe connection 
stubs shall be manufactured from PVC pipe stock and formed to provide a watertight connection 
with the specified pipe system.  This joint tightness shall conform to ASTM D3212.  The flexible 
elastomeric seals shall conform to ASTM F477.  The pipe bell spigot shall be joined to the main 
body of the overflow structure.   

C. Grates for overflow structures as shown on the Contract Drawings shall be ductile iron domed, 
Nyloplast, or approved equal.  Dome grate shall be constructed of ductile iron conforming to 
ASTM A536 70-50-05, with a cast iron frame and shall be painted black with a locking device.  
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Locking device shall consist of a ¼-20 x 6” long zinc-plated steel hex bolt (with 7/16” socket), 
10” ductile iron grate lock bar, and (2) ¼-20 x ½” long black steel Allen head socket head cap 
screws. 

2.06 SOURCE QUALITY CONTROL 

A. Concrete Strength:  Precast structure sections will be inspected and tested by an independent, 
certified testing laboratory, retained by the Owner, to establish the strength of the concrete and 
the adequacy of curing, to certify the date that the sections were cast and to confirm that the 
reinforcing steel has been properly placed.  This inspection and testing will be performed by the 
laboratory at the manufacturing plant prior to shipment. 

1. A minimum of one set of three cylinders will be taken each day that manhole sections are 
cast, with batch samples to be designated by the laboratory representative.  At least one 
set of cylinders will be taken from each 9 cubic yards of concrete used in manhole section 
construction.  These samples will be tested for strength.  If the samples fail to meet 
specified minimum concrete strength requirements, all manhole sections manufactured 
from the concrete from which the cylinders were made will be rejected. 

2. The City reserves the right to core manholes either at the job site or point of delivery to 
validate strength of concrete and placement of steel.  If cores fail to demonstrate the 
required strength or indicate incorrect placement of reinforcing steel, all sections not 
previously tested will be considered rejected until sufficient additional cores are tested, 
at no increase in Contract Amount, to substantiate conformance to these requirements. 

B. Acceptance of flat slab tops will be based on the tops passing a proof-of-design test in 
accordance with ASTM C478.  One flat slab top for each design shall be tested. 

2.07 PRECAST PRODUCTS 

A. Unless otherwise shown or specified, precast concrete products shall be used for storm sewer 
structures. 

B. The number of joints in manhole and catch basin riser sections shall be kept to a minimum by 
using sections 8'-0" long in so far as possible.  Joints shall be tongue and groove type conforming 
to AWWA C302, with continuous steel reinforcement in the tongue and bell. 

C. Wet-cast methods only shall be used.  Forms shall leave the surfaces smooth and free of 
irregularities or honeycombing. 

D. Unless otherwise shown or specified, the following design loadings shall be used with 30 
percent impact allowance in roads and 15 percent elsewhere. 

1. Earth = 130 PC 
2. Wheel = H-20  
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E. Unless otherwise shown or specified, wall thickness for manholes and catch basins shall be not 
less than: 

1. 5 inches for walls  
2. 8 inches for top slab 

F. The thickness of the bottom slab shall not be less than the manhole/catch basin section wall or 
top slab, which is greater. 

G. No more than two (2) tapered lifting holes shall be provided per section of manhole or lifting 
holes shall be filled with tapered rubber plugs. 

H. The point of intersection (P.I.) of pipes shall be marked with a pin in the manhole floor. 

I. The date of manufacture and the manufacturer’s trademark shall be marked inside each manhole 
and catch basin barrel. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Precast Structure Frames:  Firmly embed frames in mortar and bricks.  Provide wedges or shims 
for accurate and level placing of the frames. A maximum of 8-in thick, shall be utilized to assure 
frame and cover are set to the existing grade. If full width paving is the permanent paving, the 
manhole frame and cover shall be reset to final grade prior to placement of permanent paving. 

B. Connections to Riser Section:  Manufacture riser sections with openings properly located for 
making connections to sewers.  The minimum distance between a joint in a manhole section and 
the nearest edge of an opening for a connecting sewer and the diameter of such openings shall 
be as shown in the Sewer Design Standards. 

C. Coatings:  Outer surfaces of precast manholes and catch basins shall dampproofed at the rate of 
30 to 35 sq ft per gallon as directed by the Engineer and in accordance with manufacturer's 
instructions.  

D. Laying Masonry: 

1. Bricks shall be wetted before applying mortar. 
2. Full bed, end and side joints shall be formed in one operation. 
3. Horizontal joints shall be 3/8 inch maximum and radial joints shall be 1/4 inch maximum. 
4. Keyways shall be completely filled with mortar. 
5. The total amount of adjustment by bricks or concrete rings shall not exceed 12 inches. 
6. Mortar shall be mixed only in such quantity as may be required for immediate use and 

shall be used before the initial set has taken place. Mortar shall not be retained for more 
than 1-1/2 hours and shall be constantly worked over with hoe or shovel until used. Anti-
freeze mixtures will not be allowed in the mortar. No masonry shall be laid when the 
outside temperature is below 40 degrees F unless provisions are made to protect the 
mortar, bricks and finished work from frost by heating and enclosing the work with 
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tarpaulins or other suitable material. The Engineer's decision as to the adequacy of 
protection against freezing shall be final. 

E. Manhole, Leaching Manhole, Catch Basin and Outlet Control Structure: 

1. Precast structures shall be constructed to the dimensions shown on the Drawings and as 
specified herein. All work shall be protected against flooding and flotation. 

2. The bases of precast structures shall be placed on a bed of 12-in screened gravel as shown 
on the Drawings. The bases shall be set at a grade to assure that a maximum of 8-in 
thickness of brickwork will bring the manhole frame and cover to final grade.  

3. Precast concrete barrel sections and structures shall be set plumb and with sections in true 
alignment with a 1/4-in maximum tolerance to be allowed. The joints of precast barrel 
sections shall be sealed with either a rubber O-ring set in a recess or the preformed 
flexible joint sealant used in sufficient quantity to fill 75 percent of the joint cavity. The 
outside and inside joint shall be filled with non-shrink mortar and finished flush with the 
adjoining surfaces. Allow joints to set for 24-hours before backfilling. Backfilling shall 
be done in a careful manner, bringing the fill up evenly on all sides. If any leaks appear 
in the precast structures, the inside joints shall be caulked with lead wool to the 
satisfaction of the Engineer. Install the precast sections in a manner that will result in a 
watertight joint. 

4. Holes in the concrete barrel sections required for handling or other purposes shall be 
plugged with a non-shrinking grout or non-shrinking grout in combination with concrete 
plugs and finished flush on the inside. 

5. Where holes must be cut in the precast sections to accommodate pipes, cutting shall be 
done prior to setting manhole sections in place to prevent any subsequent jarring which 
may loosen the mortar joints. 

6. Precast Structure Pipe Connections 

F. Precast structure pipe connections shall be accomplished in the ways specified herein. Pipe stubs 
for future extensions shall also be connected and the stub end closed by a suitable watertight 
plug. 

G. Manhole and Outlet Control Structure Rung Installation 

1. Aluminum manhole rungs shall be grouted into precast sections, on 12-in centers, by the 
manufacturer. Holes in riser and cone sections for rungs shall be pre-formed during 
casting. Holes for rungs shall be 1-1/8-in in diameter and shall be a minimum of 3-1/2-in 
deep. Rungs shall be grouted into the sections immediately after they are cast and placed 
in the curing area, or immediately after holes are cored into base sections. Holes shall be 
filled with grout consisting of Portland Type II cement and mortar sand in a 1-1/2 ratio 
mixed to a putty consistency. Those parts of the rungs which are embedded shall receive 
a heavy coating of zinc chromate or other approved paint. 

2. Steel reinforced polypropylene plastic manhole rungs shall be driven into tapered holes 
in the precast riser and cone sections during the manufacture of the sections. Holes for 
rungs shall be pre-formed during the casting of the sections and shall not be drilled out 
after casting. The preformed holes shall be a minimum of 3-1/2-in deep and shall taper 
from 1-1/8-in to 1-3/8-in diameter. 

H. Stubs for Future Connections:  Where shown, provide stubs or bells cast in walls and provide 
approved plugs or caps. 
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I. Grading: 

1. Precast structures shall be installed such that covers will be at final grade. 
2. Structures shall not project above finished pavements. 
3. Structures in areas with temporary working grades shall be initially installed to match the 

temporary grade and adjusted later to final grade prior to regrading. 
4. Contractor shall be responsible for setting structures to the proper grade.  The Engineer’s 

review will be general and will apply to components only. 

J. Overflow Structures: 

1. As soon as the excavation is complete to the bottom of the trench, 12” stone base shall 
be placed, compacted and graded to provide firm, uniform and continuous support for the 
overflow structure and pipes.   

2. Overflow structure shall be set to the elevations shown on the Contract Drawings and 
shall be connected to new drainage pipes using proper fittings, as recommended by the 
manufacturer. Backfill evenly around the area drain with stone and compact to 95% 
compaction.  

K. Leakage Tests: The Engineer will visually inspect manholes, catch basins and outlet control 
structures and for possible leaks before backfilling is allowed.  All joints shall be sealed to the 
satisfaction of the Engineer.  

3.02 CLEANING 

A. All new manholes, leaching manholes catch basins, and outlet control structures shall be 
thoroughly cleaned of all silt, debris and foreign matter of any kind, prior to final inspection. 

END OF SECTION 
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SECTION 02620 
 

STORM UTILITY DRAINAGE PIPING 
 

PART 1 GENERAL 

1.01 REQUIREMENTS 

A. The Contractor shall furnish all labor, materials, equipment, and incidentals required and install 
the storm utility drainage piping and associated work as shown on the Drawings and as 
specified herein. 

1.02 SUMMARY 

A. Section Includes: 

1. Storm drainage piping. 
2. Piping accessories. 
3. Catch basins and area drains 
4. Cleanouts. 
5. Bedding and cover materials. 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Section XXXXX – Cast-in-Place Concrete 

B. Section 02230 – Soils and Aggregates for Earthwork 

C. Section XXXXX – Trenching and Backfilling 

D. REFERENCE SPECIFICATIONS, CODES AND STANDARDS 
 

A. American Society for Testing and Materials (ASTM) 
 

1. ASTM D1784 - Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds 
and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds. 

2. ASTM D1785-12 Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, 
Schedules 40, 80 and 120 (Vinyl Chloride) (PVC).  

3. ASTM D2321 - Standard Practice for Underground Installation of Thermoplastic Pipe for 
Sewers and Other Gravity-Flow Applications. 

4. ASTM D2665 – Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Drain, 
Waste and Vent Pipe and Fittings. 

5. ASTM D3034 - Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer 
Pipe and Fittings. 

6. ASTM D3212 - Standard Specification for Joints for Drain and Sewer Plastic Pipes Using 
Flexible Elastomeric Seals. 
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7. ASTM F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic 

Pipe. 
8. ASTM F679 - Standard Specification for Poly (Vinyl Chloride) (PVC) Large-Diameter 

Plastic Gravity Sewer Pipe and Fittings. 
9. ASTM F758 - Standard Specification for Smooth-Wall Poly (Vinyl Chloride) (PVC) Plastic 

Underdrain Systems for Highway, Airport and Similar Drainage. 
10. ASTM F789 - Standard Specification of Type PS-46 and Type PS-115 Poly (Vinyl 

Chloride) (PVC) Plastic Gravity Flow Sewer Pipe and Fittings. 
11. ASTM F794 - Standard Specification for Poly (Vinyl Chloride) (PVC) Profile Gravity 

Sewer Pipe and Fittings Based on Controlled Inside Diameter. 
12. ASTM F1760 - Standard Specification for Co-extruded Poly (Vinyl Chloride) (PVC) Non-

Pressure Plastic Pipe Having Reprocessed-Recycled Content. 
13. ASTM F1803 - Standard Specification for Poly (Vinyl Chloride) (PVC) Closed Profile 

Gravity Pipe and Fittings Based on Controlled Inside Diameter. 
 

B. National Sanitation Foundation (NSF) 
 

1. Standard No. 14 - Plastic Piping Components and Related Materials. 
 

C. Uni-Bell PVC Pipe Association (Uni-Bell) 
 

1. Uni-Bell Handbook for PVC Pipe Design and Construction. 
2. UNI-B-6 - Recommended Practice for Low-Pressure Air Testing of Installed Sewer Pipe. 

 
D. Where reference is made to one of the above standards, the revision in effect at the time of bid 

opening shall apply. 

1.04 COORDINATION 

A. Section XXXXX "Project Management and Coordination" for requirements for coordination. 

B. Coordinate Work of this Section with termination of storm sewer connection to municipal storm 
drainage system. 

1.05 PREINSTALLATION MEETINGS 

A. Section XXXXX "Project Management and Coordination" for requirements for preinstallation 
meeting. 

B. Convene minimum one week prior to commencing Work of this Section. 

1.06 ACTION SUBMITTALS 

A. Section XXXXX "Submittal Procedures" for requirements for submittals. 

B. Product Data: Submit manufacturer information describing pipe and pipe accessories. 
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C. Manufacturer's Certificate: Certify that products meet or exceed specified requirements. 

D. Manufacturer Instructions: Submit special procedures required to install specified products. 

E. Field Quality-Control Submittals: Indicate results of Contractor-furnished tests and inspections. 

1.07 INFORMATIONAL SUBMITTALS 

A. Qualifications Statement: 

1. Submit qualifications for manufacturer. 
2. Submit shop drawings including piping layouts and schedules shall include 

dimensioning, fittings, types and locations of valves and appurtenances, joint details, 
methods and location of supports, anchorage, gasket material, grade of material and all 
other pertinent technical information for all items to be furnished. 

3. Submit manufacturer's certification that the pipe for this Contract was manufactured and 
tested in accordance with the ASTM Standards specified herein. 

4. Material Test Reports: For each type of gravity pipe, by a qualified testing agency. 
5. Field Quality-Control Reports: For each type of gravity pipe. 

1.08 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of pipe runs, connections, catch basins, 
cleanouts, and invert elevations. 

B. Identify and describe unexpected variations to subsoil conditions or discovery of uncharted 
utilities. 

1.09 QUALITY ASSURANCE 

A. Perform Work according to the Commonwealth of Massachusetts Standard Specifications for 
Highways and Bridges standards. 

1.10 QUALIFICATIONS 

A. Manufacturer: Company specializing in manufacturing products specified in this Section with 
minimum three years' documented experience. 

B. All PVC gravity pipe and fittings shall be from a single manufacturer. The supplier shall be 
responsible for the provisions of all test requirements specified. In addition, all PVC pipe to be 
installed under this Contract may be inspected at the plant for compliance with this Section by 
the Engineer or other representative of the Owner. The Contractor shall require the 
manufacturer's cooperation in these inspections. 

C. All HDPE gravity pipe and fittings shall be from a single manufacturer. The supplier shall be 
responsible for the provisions of all test requirements specified. In addition, all HDPE pipe to be 
installed under this Contract may be inspected at the plant for compliance with this Section by 
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the Engineer or other representative of the Owner. The Contractor shall require the 
manufacturer's cooperation in these inspections. 

D. Inspections of the pipe may also be made by the Engineer or other representatives of the Owner 
after delivery.  The pipe shall be subject to rejection at any time on account of failure to meet 
any of the requirements specified herein, even though sample pipes may have been accepted as 
satisfactory at the place of manufacture.  Pipe rejected after delivery shall be marked for 
identification and shall be removed from the job at once. 

1.11 DELIVERY, STORAGE, AND HANDLING 

A. Inspection: Accept materials on Site in manufacturer's original packaging and inspect for 
damage. 

B. Store materials according to manufacturer instructions. 

C. Protection: 

1. Protect materials from moisture and dust by storing in clean, dry location remote from 
construction operations areas. 

2. Provide additional protection according to manufacturer instructions. 
3. All items shall be bundled or packaged in such a manner as to provide adequate 

protection of the ends during transportation to the site.  Any pipe damaged in shipment 
shall be replaced as directed by the Engineer. 

4. Items deteriorate in sunlight and are slightly brittle, especially at lower temperatures, so 
care shall be taken in loading, transporting and unloading items to prevent injury to the 
items.  All items shall be examined before installation and no piece shall be installed 
which is found to be defective.  Handling and installation of pipe and fittings shall be in 
accordance with the manufacturer's instructions, referenced standards and as specified 
herein. 

5. Any pipe or fitting showing a crack or which has received a blow that may have caused 
an incident fracture, even though no such fracture can be seen, shall be marked as 
rejected and removed at once from the work. 

6. While stored, pipe shall be adequately supported from below at not more than 3-ft 
intervals to prevent deformation. The pipe shall be stored in stacks no higher than that 
given in the following table:   
 
Pipe Diameter (inches)  Max. No. of Rows Stacked 

 
8 or less     5 
12 to 21     4 
24 to 30     3   
33 to 48     2 
54 and larger     1 
 

7. Pipe and fittings shall be stored in a manner which will keep them at ambient outdoor 
temperatures and out of the sunlight. Temporary shading as required to meet this 
requirement shall be provided. Simple covering of the pipe and fittings which allows 
temperature buildup or direct or indirect sunlight will not be permitted. 
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8. If any defective item is discovered after it has been installed, it shall be removed and 
replaced with an exact replacement item in a satisfactory manner by the Contractor, at the 
Contractor's own expense. All pipe and fittings shall be thoroughly cleaned before 
installation and the interior shall be kept clean until testing. 

9. In handling the items, use devices and methods as required to achieve the results 
specified herein. No uncushioned devices shall be used in handling the item. 

1.12 EXISTING CONDITIONS 

A. Field Measurements: 

1. Verify field measurements prior to fabrication. 
2. Indicate field measurements on Shop Drawings. 

B. Field Conditions: 

1. Minimum Conditions: Do not install gravity pipe when temperature is below 32 degrees 
F. 

PART 2 - PRODUCTS 

2.01 STORM DRAINAGE PIPING 

A. Plastic Piping: 

1. Pipe: 

a. Material: PVC. 

1) PVC gravity pipe, overflow structures, and fittings, shall be manufactured 
from rigid polyvinyl chloride compound, Type 1, grade 1 with a Cell 
Classification 12454 as defined by ASTM D1785. The pipe shall be 
manufactured per ASTM D1785 and shall have dimensions per ASTM 
D2665. 

b. PVC solid wall gravity pipe, overflow structures, and fittings shall be Type PSM, 
PVC SDR 35 with full diameter dimensions and shall conform to ASTM D3034, 
for sizes 4 through 15-in. Straight pipe shall be furnished in lengths according to 
ASTM D3034 and wyes shall be furnished in lengths of not more than 3 ft. Saddle 
wyes will not be allowed. 

c. Style: Bell and spigot with rubber-ring sealed gasket joint. 

2. Fittings: PVC. 
3. Joints: 

a. Comply with ASTM F477. 
b. Gaskets: Elastomeric. 
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4. PVC gravity pipe, overflow structures, and fittings shall have tapered bell and socket 
joints. The bell shall consist of an integral wall section with a solid cross-section 
elastomeric gasket securely locked in place to prevent displacement during assembly.  
Installation of elastomeric gasketed joints and performance of the joint shall conform to 
ASTM F477, ASTM D3139 or ASTM D3212. 

B. Plastic Piping: 

1. Pipe: 

a. Material: Perforated PVC. 

1) PVC gravity pipe, overflow structures, and fittings, shall be manufactured 
from rigid polyvinyl chloride compound, Type 1, grade 1 with a Cell 
Classification 12454 as defined by ASTM D1785. The pipe shall be 
manufactured per ASTM D1785 and shall have dimensions per ASTM 
D2665. 

b. Perforated polyvinyl chloride pipe shall conform to ASTM D3034 or ASTM 1760 
in sizes 4 through 15-in. Perforations on perforated PVC pipe shall be two rows of 
1/2-in diameter holes spread longitudinally, 6-in (maximum) apart and shall be 
oriented 120 degrees apart (60 degrees either side of the pipe bottom). A maximum 
tolerance of 1/4-in on hole spacing and size will be allowed.  The top of pipe shall 
be marked for ease of installation. 

c. Style: Bell and spigot with rubber-ring sealed gasket joint. 

2. Fittings: PVC. 
3. Joints: 

a. Comply with ASTM F477. 
b. Gaskets: Elastomeric. 

4. Pipe and fittings for perforated pipe shall be bell and spigot push-on joints meeting the 
applicable requirements of ASTM D3212, except that internal pressure test and vacuum 
test are not required. Fittings shall be solid wall. 

C. Plastic Piping: 

1. Pipe: 

a. Material: High Density (HDPE) Corrugated polyethylene. 
b. Comply with AASHTO M252, Type CP. 
c. Type: Perforated and Solid. 
d. Inside Nominal Diameter: As indicated on the Drawings. 

2. Fittings: Polyethylene and shall conform to AASHTO M252. 
3. Joints: Comply with AASHTO M252. 
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2.02 CLEANOUTS 

A. Manufacturer: Josam or approved equal. 

B. Cleanout Lids and Frames: 

1. Materials: Cast Iron. 
2. Lid: Heavy-duty scoriated secured cover. 
3. Frame: Round access frame with anchor flanges. 

2.03 OVERFLOW DRAIN BASIN 

A. Material: PVC 

B. Manufacturer’s: 

1. Nyloplast or approved equal. The following model numbers refer to Nyloplast products: 

a. Drain Basin: 2812AG5, 2836AG10, 2830AG7, 2824AG5. 
b. Domed Grate: Ductile iron grate sized to fit drain basin. 

2.04 MATERIALS 

A. Bedding and Cover: 

1. Bedding: Fill type as detailed and specified in Section 02230 “Soils and Aggregates for 
Earthwork.” 

2. Cover: Fill type as detailed and specified in Section 02230 “Soils and Aggregates for 
Earthwork.” 

B. Subsoil: No rocks greater than 6 inches in diameter, frozen earth, or foreign matter. 

2.05 MIXES 

A. Grout: As specified in Section XXXXX “Grouting.” 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verify that trench cut and excavation base is ready to receive Work of this Section. 

B. Verify that excavations, dimensions, and elevations are as indicated on Drawings. 
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3.02 INSTALLATION 

A. Excavation and Bedding: 

1. Excavate pipe trench as specified in Section XXXXX “Trenching and Backfilling”. 
2. Hand trim excavation for accurate placement of piping to indicated elevations. 
3. Place bedding material at trench bottom. 
4. Level materials in continuous layers not exceeding 12-inch compacted depth. 
5. Maintain optimum moisture content of bedding material to attain required compaction 

density. 

B. Piping: 

1. As soon as the excavation is complete to normal grade of the bottom of the trench, 
bedding shall be placed, compacted and graded to provide firm, uniform and continuous 
support for the pipe.  Bell holes shall be excavated so that only the barrel of the pipe 
bears upon the bedding.  The pipe shall be laid accurately to the lines and grades 
indicated on the Drawings.  Blocking under the pipe will not be permitted.  Bedding shall 
be placed evenly on each side of the pipe to mid-diameter and hand tools shall be used to 
force the bedding under the haunches of the pipe and into the bell holes to give firm 
continuous support for the pipe.  Bedding shall then be placed to 12-in above the top of 
the pipe. The initial 3-ft of backfill above the bedding shall be placed in 1-ft layers and 
carefully compacted. Generally, the compaction shall be done evenly on each side of the 
pipe and compaction equipment shall not be operated directly over the pipe until 
sufficient backfill has been placed so that such compaction equipment will not have a 
damaging effect on the pipe.  Equipment used in compacting the initial 3-ft of backfill 
shall be approved by the pipe manufacturer's representative prior to use. 

2. All piping shall be sound and clean before installation.  When installation is not in 
progress, including lunchtime, the open ends of the pipe shall be closed by watertight 
plug or other approved means.  Good alignment shall be preserved during installation.  
The deflection at joints shall not exceed that recommended by manufacturer.  Fittings, in 
addition to those shown on the Drawings, shall be provided, if required, in crossing 
utilities which may be encountered upon opening the trench. 

3. When cutting pipe is required, the cutting shall be done by machine, leaving a smooth cut 
at right angles to the axis of the pipe.  Cut ends of pipe to be used with a bell shall be 
beveled to conform to the manufactured spigot end. 

4. The Engineer may examine each joint to determine whether any preformed joint has been 
damaged prior to installation.  Any pipe having defective joint surfaces shall be rejected, 
marked as such and immediately removed from the job site. 

5. Each length of the pipe shall have the assembly mark aligned with the pipe previously 
laid and held securely until enough backfill has been placed to hold the pipe in place.  
Joints shall not be "pulled" or "cramped". 

6. Before any joint is made, the pipe shall be checked to assure that a close joint with the 
next adjoining pipe has been maintained and that the inverts are matched and conform to 
the required grade. The pipe shall not be driven down to grade by striking it. 

7. Precautions shall be taken to prevent flotation of the pipe in the trench. 
8. When moveable trench bracing such as trench boxes, moveable sheeting, shoring or 

plates are used to support the sides of the trench, care shall be taken in placing and 
moving the boxes or supporting bracing to prevent movement of the pipe, or disturbance 
of the pipe bedding and the backfill.  Trench boxes, moveable sheeting, shoring or plates 
shall not be allowed to extend below top of the pipe. If trench boxes, moveable sheeting, 
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shoring or plates have been installed below the top of the pipe, they shall be moved 
slowly taking care not to disturb pipe, bedding or backfill.  As trench boxes, moveable 
sheeting, shoring or plates are moved, pipe bedding shall be placed to fill any voids 
created and the backfill shall be recompacted to provide uniform side support for the 
pipe. 

9. Perforated pipe shall be installed with the top print line or location stripe at the 12 o’clock 
position so that perforations are placed down. 

10. If indicated on drawings or details, end caps used with underdrains with a 1 inch or 2 inch 
diameter hole in the center shall be included to slow the release of stormwater. 

11. Joints shall be made in strict accordance with the manufacturer's instructions.  

3.03 TOLERANCES 

A. Maximum Variation from Indicated Pipe Slope:  1/8 inch in 10 ft 

B. No single piece of pipe shall be laid unless it is straight.  The centerline of the pipe shall not 
deviate from a straight line drawn between the centers of the openings at the ends of the pipe by 
more than 1/8-in per 10-foot of length. If a piece of pipe fails to meet this requirement check for 
straightness, it shall be rejected and removed from the site. Laying instructions of the 
manufacturer shall be explicitly followed. 

C. If any defective pipe or overflow structure is discovered after it has been installed, it shall be 
removed and replaced with a sound pipe or overflow structure in a satisfactory manner at no 
additional cost to the Owner.  All pipe, overflow structures, and fittings shall be thoroughly 
cleaned before installation, shall be kept clean until they are used in the work and when laid, 
shall conform to the lines and grades required. PVC gravity pipe, overflow structures, and 
fittings shall be installed in accordance with requirements of the manufacturer, ASTM D2321 or 
as otherwise provided herein. 

3.04 FIELD QUALITY CONTROL 

A. Request inspection by Architect/Engineer prior to and immediately after placing aggregate 
cover over pipe. 

B. Testing: 

1. If tests indicate that Work does not meet specified requirements, remove Work, replace, 
and retest. 

2. Deflection Test: 

a. Allowable Deflection Test 

1) Pipe deflection measured not less than 90 days after the backfill has been 
completed as specified shall not exceed 5 percent.  Deflection shall be 
computed by multiplying the amount of deflection (nominal diameter less 
minimum diameter when measured) by 100 and dividing by the nominal 
diameter of the pipe. 

2) Deflection shall be measured with a rigid mandrel (Go/No Go) device 
cylindrical in shape and constructed with a minimum of nine evenly spaced 
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arms or prongs. Drawings of the mandrel with complete dimensions shall be 
submitted to the Engineer for each diameter of pipe to be tested. The 
mandrel shall be hand pulled through all pipelines. 

3) Any section of pipe not passing the mandrel shall be uncovered at no 
additional cost to the Owner and the bedding and backfill replaced to 
prevent excessive deflection.  Repaired pipe shall be retested at no 
additional cost to the Owner.  Retested pipe shall not deflect more than 4 
percent. 

3.05 PROTECTION 

A. Protect pipe and aggregate cover from damage or displacement until backfilling operation is in 
progress. 

3.06 CLEANING OF GRAVITY PIPE 
 

A. At the conclusion of the work, thoroughly clean all drains by flushing with water or other means 
to remove all dirt, stones, pieces of wood, or other material which may have entered the pipes 
during the construction period.  Debris cleaned from the lines shall be removed from the low end 
of the pipeline.  If after this cleaning, obstructions remain, they shall be removed.  After the 
pipelines are cleaned and if the groundwater level is above the pipe or following a heavy rain, 
the Engineer will examine the solid pipes for leaks.  If any defective pipes or joints are 
discovered, they shall be repaired. 

END OF SECTION 



 

NEW BEDFORD STANDARD SPECIFICATIONS FOR GREEN INFRASTRUCTURE 
 

SECTION 02630 
 

HIGH DENSITY PLASTIC ABSORPTION FIELD CHAMBERS 
 

PART 1 GENERAL 

1.01 REQUIREMENTS 

A. The Contractor shall furnish all labor, materials, equipment, and incidentals required and install 
the high density plastic absorption field chambers and associated work as shown on the 
Drawings and as specified herein. 

1.02 SUMMARY 

A. Section includes high-density plastic absorption field chambers. 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Section XXXXX – Submittal Procedures 

B. Section XXXXX – Earthwork 

C. Section 02230 – Soils and Aggregates for Earthwork 

1.04 Payment 

A. The Contractor shall include all costs for performing any Work required under this Section as 
part of the appropriate portions of their submitted bid prices in accordance with the 
requirements for Measurement and Payment of the Contract and as reference herein. 

1.05 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Include plans, elevations, sections, and mounting details. 
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection. 

3. Detail fabrication and assembly. 
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1.06 QUALITY ASSURANCE 

A. ISO certification or material testing requirements to be submitted: 
 

1. A third party materials testing laboratory shall be contracted. 
2. 3 random samples from sales distribution locations shall be obtained without 

manufacturer notification. 
3. Product samples shall be tested for: Tensile Flexural Modulus ASTM D790, Tensile 

Yield Strength ASTM D638, Environmental Stress Crack Resistance D1693, and Izod 
Impact ASTM D256. 

4. Materials testing lab shall contact the manufacturer and obtain the minimum property 
specifications. 

5. The materials testing laboratory shall prepare a report comparing the testing results to the 
minimum specifications. 

B. Contractor shall have at least 5 years of experience with work compatible to the Work shown 
and specified, employing labor and supervisory personnel who are similarly experienced in this 
type, size, and complexity of Work. 

C. Contractor personnel must perform on-site training with chamber manufacturer prior to 
construction and installation of leaching chambers. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Section 016000 “Product Requirements” for transporting, handling, storing, and protecting 
products requirements. 

B. Unload, store, and handle chambers according to manufacturer instructions. 

C. Storage: Do not deliver chambers to job site earlier than one week prior to scheduled date of 
commencing installation. 

 
D. All storage and handling of the chambers at job site shall not in any way impair or damage the 

product. 

E. Repair property damaged from materials storage. 

1.08 WARRANTY 

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace chambers that 
fail(s) in materials or workmanship within specified warranty period. 

1. Warranty Period: 1 year from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.01 ABSORPTION FIELD CHAMBERS 
 

A. The chambers shall be manufactured through a gas assisted injection molding process.  
 

B. The chamber shall have an unobstructed bottom area no less than 15 ft2/unit, and an 
unobstructed total area no less than 21.2 ft2/unit (louvered sidewall area considered). 

 
C. The chambers shall be arch shaped and of open bottom construction with provisions for side 

exit of effluent.  Side exit openings shall be louvered so as not to allow entry of backfill 
materials into the chamber.  The louver height on each sidewall shall be no less than 10 inches.  

 
D. Fabric installed directly against the chamber is prohibited.  

 
E. The chambers shall achieve an axle loading of 32,000 lbs/axle (AASHTO rating of H-20) with 

18” of compacted backfill, and installed according to the design and/or manufacturer's 
specifications. 

 
F. The chamber shall be molded in units not exceeding 6.25 feet in length, by 2.83 feet in width, 

by 16 inches in height. 
 

G. The chamber endplates shall accommodate an 11” invert height. 
 

H. The chamber’s total storage capacity shall be a minimum of 110 gal/chamber. 
 

I. Individual units shall be constructed in a manner that allows for stacking or nesting one on 
another to facilitate shipping and job site storage and access. 

 
J. Individual units shall be constructed in a manner that allows interlocking from one to the next. 

 
K. Chambers shall be equipped with premarked pipe openings to allow for venting and/or 

monitoring ports for inspection and end plates where necessary. 
 

L. Drip ledges shall run the inside ceiling for the chambers in order to prevent pressure dosed 
effluent from traveling down the inside walls, thereby preventing fill from entering the side 
louvers. 

2.02 MANUFACTURERS 

A. Products: Subject to compliance with requirements, provide one of the following: 

1. Infiltrator Water Technologies, LLC – H-20 Chamber (Traffic-Rated Series) 

2. Contech ChamberMaxx 

3. Cultec, Inc. – Contactor-100 HD Chamber 
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PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine chambers before installation. Reject chambers that are damaged. 

3.02 INSTALLATION 

A. Install chambers, pipe fittings, accessories, and bedding materials in strict accordance with 
plans and instructions by the manufacturer. 

 
B. Refer to Section 310515 “Soils and Aggregates for Earthwork” for soil/fill material 

requirements. 

1. Upgrade Notice: At least 30 days to allow Owner to schedule and access the system and 
to upgrade computer equipment if necessary. 

END OF SECTION 
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SECTION 02635 
 

SUBSURFACE STORAGE SYSTEM 
 

 
PART 1 GENERAL 
 
1.01 REQUIREMENTS 
 

A. The Contractor shall furnish all labor, materials, equipment, and incidentals required and install the 
precast concrete modular subsurface storage system for stormwater and associated work as shown 
on the Drawings and as specified herein. 

 
1.02 RELATED WORK SPECIFIED ELSEWHERE 
 

A. Section XXXXX - Earthwork  
 

B. Section 02230 – Soils and Aggregates for Earthwork 
 

C. Section XXXXX - Precast concrete 
 
1.03 PAYMENT 
 

A. The Contractor shall include all costs for performing any Work required under this Section as part of 
the appropriate portions of their submitted bid prices in accordance with the requirements for 
Measurement and Payment of the Contract and as referenced herein. 

 
1.04 REFERENCES 
 

A. ACI 318 - Building Code Requirements for Structural Concrete. 
 

B. ASTM A615/A615M - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete 
Reinforcement. 

 
C. ASTM C857 - Standard Practice for Minimum Structural Design Loading for Underground Precast 

Concrete Utility Structures. 
 

D. ASTM C858 - Standard Specification for Underground Precast Concrete Utility Structures. 
 

E. ASTM C891 - Standard Practice for Installation of Underground Precast Concrete Utility Structures. 
 

F. ASTM C990 - Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box 
Sections Using Preformed Flexible Joint Sealants. 

 
1.05 DESIGN REQUIREMENTS 
 

A. Precast Concrete Modular Subsurface Storage System:  ASTM C858. 
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B. Minimum Structural Design Loading:  ASTM C857. 

1. Total Cover: 

a. Minimum:  12 inches. 
b. Maximum:  48 inches 

2. Concrete chamber shall be designed for AASHTO HS-20 wheel load and applicable impact. 
3. Minimum Soil Pressure: 

a. SingleTrap Modules:  4,000 psf. 

4. Vertical and lateral soil pressures shall be determined using: 

a. Groundwater:  Below systems invert. 

5. For structural calculations the soil density is assumed to be 120 pcf 
 

C. Water Storage Required:  See Drawings. 
 
1.06 SUBMITTALS 
 

A. The Contractor shall submit to the Engineer, in accordance with submittal requirements in Section 
XXXXX, within 10 days of the written Notice to Proceed shop drawings, including technical product 
literature, for the subsurface storage system.  

 
B. Comply with submittal requirements in Section XXXXX, except shop drawings shall be 11 inches by 

17 inches. 
 

C. Product Data:  Submit manufacturer's product data and installation instructions. 
 

D. Shop Drawings: 

1. Submit manufacturer's shop drawings, including plans, elevations, sections, and details, 
indicating layout, dimensions, foundation, cover, and joints. 

2. Indicate size and location of roof openings and inlet and outlet pipe openings. 
3. Indicate sealing of joints. 

 
1.07 DELIVERY, STORAGE, AND HANDLING 
 

A. Delivery of Accessories:  Deliver to site in manufacturer's original, unopened containers and 
packaging, with labels clearly identifying product name and manufacturer. 

 
B. Storage of Accessories: 

1. Store in accordance with manufacturer's instructions. 
2. Store in clean, dry area, out of direct sunlight. 
3. Store between 40 and 90 degrees F. 

 
C. Handling:  Protect materials during handling and installation to prevent damage. 
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PART 2 PRODUCTS 
 
2.01 MANUFACTURER 
 

A. StormTrap, LLC, 2495 West Bungalow Road, Morris, Illinois 60450.  Phone (815) 941-4663.  Fax 
(815) 416-1100 or equal. 

 
2.02 STORMWATER DETENTION 
 

A. Subsurface Storage Modules:   

1. Description:  Engineered, precast concrete, modular, stormwater detention. 
2. Module Type:  SingleTrap. 
3. Size:  As indicated on the Drawings. 
4. Concrete: 

a. Minimum Compressive Strength:  6,000 psi at 28 days. 
b. Entrained Air Content:  5 to 8 percent. 
c. Maximum Slump:  4 inches. 

5. Reinforcing Bars:  ASTM A615, Grade 60. 
6. Cover for Reinforcing Bars:  ACI 318. 

 
2.03 ACCESSORIES 
 

A. Joint Tape: 

1. ASTM C990. 
2. 7/8-inch diameter, preformed mastic joint sealer. 
3. Approved by manufacturer. 

 
B. Joint Wrap: 

1. 12-inch wide sealant with protective release paper. 
2. Approved by manufacturer. 

 
PART 3 EXECUTION 
 
3.01 EXAMINATION 
 

A. Examine area to receive stormwater detention modules.  Notify Engineer if area is not acceptable.  
Do not begin installation until unacceptable conditions have been corrected. 

 
B. Do not use subsurface storage system modules that are damaged, as determined by manufacturer. 

 
C. Verify in field before installation, dimensions and soil conditions, including groundwater and soil 

bearing capacity. 
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3.02 INSTALLATION OF SUBSURFACE STORAGE SYSTEM 
 

A. Precast concrete subsurface storage system modules shall be manufactured according to shop 
drawings approved by the engineer. The shop drawings shall indicate size and location of roof 
openings and inlet/ outlet pipe openings. 

 
B. Precast concrete subsurface storage system shall be installed in accordance with ASTM C891-09, 

standard practice for installation of underground pre-cast concrete utility structures.  The following 
additions and/or exceptions shall apply: 

 
1. Specifications on the Drawings and herein shall take precedence. 
2. The stone foundation has been designed based on the following assumptions. These 

assumptions will need to be verified by a geotechnical engineer which will need to be 
employed by the owner. 

 
a. A qualified geotechnical engineer will be employed, by owner, to provide assistance in 

evaluating the existing soil conditions at the elevation the stone foundation is to be 
placed. If a stone foundation is to be used for this condition, the bearing pressure of the 
soils at this level will need to meet or exceed 4000 psf allowable capacity. If this is not 
possible, the geotechnical engineer must make remedial recommendations in order to 
reach this capacity. If this is not possible, the stone foundation may not be an option for 
this location. 

b. A qualified geotechnical engineer will be employed, by owner, to evaluate a source of 
stone aggregates that will be placed on the properly compacted 4000 psf allowable 
capacity soils. The stone base course for which the system will bear directly on will need 
to attain a minimum 20,000 psf allowable bearing capacity. A qualified geotechnical 
engineer shall be used to determine the exact requirements for the locations that the 
system is to be located. 

 
3. The contractor shall remove any and all expandable or collapsible soils at the direction of a 

qualified geotechnical engineer. 
4. Precast concrete subsurface storage system modules shall be placed on a minimum 12-inch 

layer of MassDOT M2.02.1 washed crushed stone.The stone shall be installed a minimum 2 
feet beyond the limits of the precast concrete subsurface storage system modules' perimeter. 

 
a. Use crushed angular stone and compact the stone using a vibrating roller with its full 

dynamic force applied to achieve a flat surface. 
b. Disk, dry, and compact the top 8 inches of the subgrade soils to 95% of the standard dry 

density and 110% optimum moisture content. 
 
5. Aggregate shall be graded to within +/- ¼-inch of the grade shown on the Drawings. 
6. Minimum 4000 psf soil bearing capacity. Soil strengths to be verified in field by others. 
7. The precast concrete subsurface storage system modules shall be placed such that the 

maximum space between adjacent modules does not exceed ¾-inch.  If the space exceeds ¾-
inch, the modules shall be reset with appropriate adjustment made to line and grade to bring the 
space into specification. 

8. All exterior joints between adjacent precast concrete subsurface storage system modules shall 
be sealed with pre-formed, cold-applied, self-adhering elastomeric resin bonded to a woven 
highly puncture resistant polymer wrap conforming to ASTM C891-09 and shall be 8" wide 
with integrated primer sealant as approved by precast concrete subsurface storage system.  The 
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adhesive exterior joint wrap shall be installed according to the following installation 
instructions: 

 
a. Use a brush or wet cloth to thoroughly clean the outside surface at the point where the 

joint wrap is to be applied. 
b. A release paper protects the adhesive side of the joint wrap. Place the adhesive tape 

(adhesive side down) around the structure, removing the release paper as you go. Press 
the joint wrap firmly against the precast concrete subsurface storage system module 
surface when applying. 

 
9. The backfill placed around the precast concrete subsurface storage system units must be 

deposited on both sides at the same time and to approximately the same elevation.  At no time 
shall the fill behind one side wall be more than 2 feet higher than the fill on the opposite side.  
Backfill shall be compacted to 95% standard proctor density or as otherwise specified by 
engineer.  Care shall be taken to prevent any wedging action against the structure, and all 
slopes bounding or within the area to be backfilled must be stepped or serrated to prevent 
wedge action. Care shall also be taken as not to disrupt the joint wrap from the joint during the 
backfill process.  Backfill material to consist of ¼-inch to ¾-inch washed coarse aggregate 
stone or approved equal. 

10. Distribute the fill over the system with a tracked construction vehicle, do not exceed the 
maximum allowable ground pressure shown in Table 1. 

 
Table 1 

Full Depth (in) Track Width (in) Max Ground Pressure (psf) 

12 

12 1690 
18 1219 
24 1111 
30 1000 
36 924 

 
Notes: 

1. Maximum allowable ground pressure is the vehicle operating weight divided by the total 
vehicle track-ground contact area, for both tracks. 

2. Use a walk-behind or vibratory roller, not to exceed a maximum gross vehicle weight of 
12,000 lbs and a maximum dynamic force of 20,000 lbs, with a minimum of 12 inches of 
compacted fill over the system. 

3. Full dump trucks must not be driven or dump stone over the system. Raising the body to 
dump stone significantly increases the rear wheel loads. 

 
3.03 INSTALLATION OF PIPES/RISERS 
 

A. Clean and lightly lubricate all of pipe to be inserted into precast concrete unit. 
 
B. If pipe is cut, care should be taken to allow no sharp edges, bevel and lubricate lead end of pipe. 

 
C. Align center of pipe to correct elevation and insert into opening. 

 
D. Minimum edge distance for an opening on the outside wall shall be no less than 1 foot. 
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E. All openings must retain at least 1 foot of clearance in all directions from the edge of the units. 
 
F. Connecting pipes shall be installed with a 1 foot concrete collar, and a concrete cradle for at least one 

pipe length, as shown.  A structural grade concrete or grout with a minimum 28 day compressive 
strength of 3000 psi shall be used. 

 
G. The annular space between the pipe and the hole shall be filled with non-shrink grout. 

 
3.04 INSTALLATION OF ACCESS OPENING 
 

A. Access openings should be located in order meet the appropriate municipal requirements. 
 
B. Plastic coated steel steps produced by M.A. Industries Part #PS3-PFC (see Drawings) are provided 

inside any unit where deemed necessary. The highest step in the unit is to be placed a distance of 1 foot 
from the inside edge of the units.  All ensuing steps shall be placed with a minimum distance of 16 
inches between them. Steps may be moved or altered to avoid openings or other irregularities in the 
unit. 

 
C. Precast concrete unit lifting inserts may be relocated to coincide with the access opening or the center 

of gravity of the unit as needed. 
 
D. Use precast adjusting rings as needed to meet grade. For cover over 2 feet it is recommended to use 

precast barrel or cone sections. 
 

E. Access openings may not interfere with inlet and/or outlet openings. 
 
3.05 INSTALLATION OF SPLASH PAD 
 

A. Splash pads required at all pipe entry locations. 
 
B. Splash pad to be cast-in-place concrete after system has been installed. 
 
C. Splash pad shall have dimensions and concrete reinforcement as shown on the Drawings. 

 
3.06 INSTALLATION OF SEDIMENT SEQUESTERER 
 

A. Specifications on the engineer's drawings shall take precedence. 
 
B. The composite grates will be shipped with the units. Each grate is manufactured with geofabric 

applied to the one face of the grate. 
 
C. It is recommended that all sediment sequesterers be inspected annually. 
 
D. The geofabric on each composite grate is a means to prevent/ minimize any silt,sediment and / or 

debris from entering into the storm water management system. The geofabric is to be held to the 
outside face of the composite grate(s) by using plugs (provided by manufacturer). To replace the 
geofabric, use the following steps: 

 
1. Hold the geofabric up to the grate in the position that it is to be installed. 
2. Make an "x" cut over one of the composite grate openings. 
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3. Insert the plug through the "x" cut, into the composite grate opening. 
4. Repeat steps a, b, & c until all of the plugs have been replaced. 

 
END OF SECTION 
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SECTION 02900 
 

PLANTS 

PART 1 - GENERAL 

1.01 REQUIREMENTS 

A. The Contractor shall furnish all labor, materials, equipment, and incidentals required and install 
plants and associated work as shown on the Drawings and as specified herein. 

1.02 SUMMARY 

A. Section Includes: 

1. Preparation of subsoil and topsoil. 
2. Topsoil bedding. 
3. Trees, plants, and ground cover. 
4. Mulch. 
5. Fertilizer. 
6. Pruning. 
7. Maintenance. 

1.03 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 02230 – Soils and Aggregates for Earthwork 

1.04 PAYMENT 

A. The Contractor shall include all costs for performing any Work required under this Section as 
part of the appropriate portions of their submitted bid prices in accordance with the 
requirements for Measurement and Payment of the Contract and as referenced herein. 

1.05 DEFINITIONS 

A. Weeds: Vegetative species other than specified species to be established in given area. 

B. Plants: Living trees, plants, and ground cover specified in this Section, and described in ANSI 
Z60.1. 

1.06 SUBMITTALS 

A. Section 013300 “Submittal Procedures” for requirements for submittals. 



 

NEW BEDFORD STANDARD SPECIFICATIONS FOR GREEN INFRASTRUCTURE 
 

B. List of Materials/Suppliers: Submit a complete materials list (e.g., trees, erosion control 
matting, cedar stakes, shrubs, etc.) of items to be provided under this section, for review by the 
Engineer or representative before the purchase or use of any such material. 

C. Before digging the pits, the Contractor shall submit, for approval, their method of soil 
preparation and planting to perform the Work shown on the Contract Documents. Soil 
amendments shall be thoroughly mixed by approved methods. The soil around each plant must 
be thoroughly saturated with water upon planting.  

D. Method of Work: Submit a list of proposed methods of execution of Work under this section for 
review by the Engineer when proposed methods are different from, or supplementary to, those 
specified herein. 

E. The Contractor must submit the following information to the Engineer immediately following 
the Notice to Proceed: 

1. Subcontractor(s): The name of a Landscaping Contractor, acceptable to the Engineer, 
who will be performing all landscaping Work (seeding, perennial planting, bulb planting 
and woody plant material).   

2. Prior satisfactory experience in the installation of Green Infrastructure Systems.  
3. Demonstrated capacity to accomplish the Work in the time allotted.  

F. The following is required prior to the start of landscaping Work: 

1. List of all materials and certificates specified within this item. 
2. Schedule/Methods of Operation/Maintenance Plan  
3. List of all equipment to be used. 

G. Submit minimum 10 oz sample of topsoil proposed. Forward sample to testing laboratory in 
sealed containers to prevent contamination. 

1.07 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: Include pruning objectives, types and methods; types, 
application frequency, and recommended coverage of fertilizer. 

1.08 QUALITY ASSURANCE 

A. Tree Pruning: ANSI A300 Pruning Standards for Woody Plants. 

B. Tree and Shrub Transplanting Manual, E.B. Himelick, 1991, International Society of 
Arboriculture. 

C. Perform Work according to American Standard for Nursery Stock, latest edition, published by 
American Association of Nurserymen, (AAN). 

D. Maintain one copy of each document on site. 
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1.09 QUALIFICATIONS 

A. Certified Arborist:  Engage the services of a certified arborist certified by the International 
Society of Arboriculture (ISA), who shall be required to be present on Site while landscaping 
Work is in progress.  

B. Nursery: Company specializing in growing and cultivating plants with three years documented 
experience. 

C. Installer: Company specializing in installing and planting plants with 3 years documented 
experience. 

D. Tree Pruner: Company specializing in performing work of this section with minimum 3 years 
documented experience. 

E. Maintenance Services: Performed by installer. 

1.10 PRE-INSTALLATION MEETINGS 

A. Convene minimum one week prior to commencing work of this section. 

1.11 DELIVERY, STORAGE, AND HANDLING 

A. Deliver fertilizer in waterproof bags showing weight, chemical analysis, and name of 
manufacturer. 

B. Plants must be packed, transported, and handled with utmost care to insure adequate protection 
against injury.  Plant material must be delivered to the Site in such a manner as to not damage 
the bark, break branches, or destroy the natural shape of the plant. 

C. When transported in closed vehicles, plants must receive adequate ventilation to prevent 
sweating.  When transported in open vehicles, plants must be protected by tarpaulins or other 
suitable cover material.   

D. Bare root material must be adequately protected from drying out and immediately heeled in 
after inspection. The bundles of heeled-in plants must be set upright on the ground, covered 
with mulch, and kept adequately moist until the time of installation. Balled and burlapped plants 
must be set on the ground and the ball covered with soil.  Until the time of planting, all plant 
material must be stored in an approved location, securely fenced and maintained, to the 
satisfaction of the Engineer, at no additional cost to the City. All plants not immediately planted 
must be watered as necessary to maintain optimal health until planting.  

E. Each shipment of plants must be declared and certified free of diseases of any kind  with such 
necessary inspection certificates accompanying each shipment. 

F. To protect plant material from desiccation, the Contractor shall, when deemed appropriate and 
only on appropriate plant material, apply an approved anti-desiccant forty-eight (48) hours prior 
to transporting and fully cover plant material during transportation to the planting Site. 
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G. Plant material must not be dropped or in any way be mishandled during unloading. Plants 
damaged during transportation to the Site will be immediately rejected. Unacceptable conditions 
include, but are not limited to, the following: loose burlap or rope, soil spilling from ball and 
burlap (B&B) or containers, plants that move independently of root ball or container, soil 
missing from B&B or containers, and irregularly shaped root balls. 

H. Deliver plant life materials immediately prior to placement. Keep plants moist. 

1.12 ENVIRONMENTAL REQUIREMENTS 

A. Do not install plant life when ambient temperatures may drop below 35 degrees F or rise above 
90 degrees F. 

B. Do not install plant life when wind velocity exceeds 30 mph 

1.13 WARRANTY 

A. Furnish one year manufacturer warranty for trees, plants, and ground cover. 

1.14 MAINTENANCE SERVICE 

A. Maintain plant life for 18 months after Date of Substantial Completion. 

B. Maintain plant life immediately after placement until plants are well established and exhibit 
vigorous growing condition. Continue maintenance until termination of warranty period. 

C. Maintenance includes: 

1. Cultivation and weeding plant beds and tree pits. 
2. Applying herbicides for weed control. Remedy damage resulting from use of herbicides. 
3. Remedy damage from use of insecticides. 
4. Irrigating sufficient to saturate root system. 
5. Pruning, including removal of dead or broken branches. 
6. Disease control. 
7. Maintaining wrapping, guys, and stakes. Repair or replace accessories when required. 
8. Replacement of mulch. 

PART 2 - PRODUCTS 

2.01 TREES, PLANTS, AND GROUND COVER 

A. Planting Stock: 

1. Species: According to Standardized Plant Names, official code of American Joint 
Committee on Horticulture Nomenclature. 

2. Identification: Label individual plants or each bundle of plants when tied in bundles. 
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3. Plants: No. 1 Grade conforming to "American Standard for Nursery Stock" of American 
Association of Nurserymen (AAN); well-branched, vigorous and balanced root and top 
growth; free from disease, injurious insects, mechanical wounds, broken branches, decay 
and other defects. 

4. Trees: Furnish with reasonably straight trunks, well balanced tops, and single leader. 
5. Deciduous plants: Furnish in dormant state, except those specified as container grown. 

B. Trees Plants and Ground Cover: Species and size identifiable in plant schedule, grown in 
climatic conditions similar to those in locality of the Work. 

C. Herbaceous plants, vines, and groundcover must be vigorous healthy plants, a minimum two (2) 
years old, from cuttings, seed, or division, with well-developed root systems and crowns, as 
specified in the Plant Schedule.  Bulbs, corms, tubers and rhizomes shall be firm, non-
desiccated, and certified free of disease and viral infection, of the sizes, grades,  and varieties 
indicated in the Plant Schedule. 

D. Plant material must be as shown on the Tree Planting Schedule as shown on the Contract 
Drawings. Where applicable, the Contractor shall provide freshly dug plant material. Cold 
storage or previously dug plants will not be acceptable. The Contractor shall not prune prior to 
delivery unless otherwise directed and approved by the Engineer or representative. Plants that 
are pruned without authorization from the Engineer will be rejected. 

2.02 SOIL MATERIALS 

A. Topsoil: As specified in Section 02230 “Soils and Aggregates for Earthwork” Type Engineered 
Soil. 

2.03 MYCORRHIZAL FUNGI INOCULANT  

A. Mycorrhizal Fungi Inoculant shall be Mycor Tree Saver Transplant, as manufactured by Plant 
Health Care, Inc., Pittsburgh, Pa., Rhizanova Tree Transplant, as manufactured by Becker 
Underwood, Inc., or approved equal.  

B. Packets must contain a minimum of:  

1. One thousand (1000) live spores of Vesicular-Arbuscular fungi, including: 
Entrephosphora columbiana, Glomus clarum, Glomus etunicatum, and  Glomus sp.;  

2. Seventeen million five hundred thousand (17,500,000) live spores of  Ectomycorrhizal 
fungi (Pisolithus tinctorius);  

3. Biostimulant ingredients including Yucca schidigera extract; soluble sea  kelp extract 
derived from Ascophylum nodosum; humic acids; and  acrylamide copolymer gel as a 
water absorbent medium. 

2.04 MULCH MATERIALS 

A. Mulching Material: Composted, shredded hardwood bark, natural in color. 
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2.05 ACCESSORIES 

A. Wrapping Materials:  Burlap. 

B. Stakes:  Softwood lumber, pointed end. 

C. Cable, Wire, Eye Bolts and Turnbuckles: Non-corrosive, of sufficient strength to withstand 
wind pressure and resulting movement of plant life. 

D. Plant Protectors: Rubber sleeves over cable to protect plant stems, trunks, and branches. 

2.06 SOURCE QUALITY CONTROL 

A. Test and analyze imported and existing soil 

B. Analyze to ascertain percentage of nitrogen, phosphorus, potash, soluble salt, organic matter 
and pH value. 

C. Provide recommendation for fertilizer and soil amendment application rates for specified 
planting as result of testing. 

D. Testing is not required when recent tests are available for imported soil. Submit these test 
results to testing laboratory. Indicate, by test results, information necessary to determine 
suitability.  

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verify prepared subsoil and planters are ready to receive work. 

B. Saturate soil with water to test drainage. 

3.02 PREPARATION OF SUBSOIL 

A. Prepare subsoil to eliminate uneven areas. Maintain profiles and contours. Make changes in 
grade gradual. Blend slopes into level areas. 

B. Remove foreign materials, weeds and undesirable plants and their roots. Remove contaminated 
subsoil. 

C. Scarify subsoil to depth of 3 inches where plants are to be placed. Repeat cultivation in areas 
where equipment, used for hauling and spreading topsoil, has compacted subsoil. 
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3.03 FERTILIZING 

A. Fertilizer Tablets: Twenty one gram (21 gm.) twenty four month (24 mo.) release tablets must 
be added to the top four inches (4”) of backfilled soil in the rates indicated on the following 
chart: 

Size of rootball or container Tablets per plant 

1 gallon        1 
  2 gal.        2 
  #3 can.        2 
  5 gal.        3 
  7 gal.        3 
  10 gal.        4 
  15 gal.        5 
  20-24” B&B      5 
  30-36” B&B      6 
  42–48” B&B      7 

B. Apply after initial raking of topsoil. 

C. Mix thoroughly into upper 2 inches of topsoil. 

D. Lightly water soil to aid dissipation of fertilizer. 

3.04 MYCORRHIZAL FUNGI INOCULANT 

A. Mycorrhizal Fungi Inoculant must be applied by means of a three ounce (3 oz.) premeasured 
dry formulation packet.  Mycorrhizal fungi inoculant must be added to the top six to eight 
inches (6-8”) of backfill soil in each planting pit and thoroughly mixed to distribute the 
inoculant. The material must be applied according to the following chart: 

Size of rootball or container    Ounces per plant 

1 gallon      1 
2 gal.      2 
#3 can.      3 
5 gal.      3 
7 gal.      3 
10 gal.      3 
15 gal.      3 
20” B&B     6 
24” B&B     9 
30” B&B     9 
36” B&B     12 
12” B&B     12 



 

NEW BEDFORD STANDARD SPECIFICATIONS FOR GREEN INFRASTRUCTURE 
 

3.05 PLANTING 

A. Unless otherwise directed by the Engineer, plant material may be transplanted from March 1st 
to May 1st and from October 15th to December 15th or as weather permits; deciduous material 
shall be planted from March 1st to May 1st and October 15th to December 15th or as weather 
permits.  No plant material will be planted when the ground is frozen or in excessively moist 
condition. In the event that the planting season is missed for any reason, the Contractor shall 
cover the soil with erosion control matting.  

B. No shipment of plant materials will be unloaded or planted by the Contractor until such 
materials have been inspected and accepted by the Engineer, and inspection certificates, if any, 
have been delivered. Plant material will be rejected if delivered with broken or damaged root 
balls, or if damaged on Site by rough handling. All rejected material must be removed from the 
Site and replaced with acceptable material at no additional cost to the owner. Final inspection 
will be made upon completion of the Contract. 

C. No planting shall be done except in the presence of the Engineer or the Engineer’s 
representative, and in accordance with the planting schedule. 

D. The Contractor shall proceed with and complete Work expeditiously, working within the 
seasonal limitations for each kind of landscape Work required. 

E. The Contractor shall furnish a certification from the nursery regarding the date of digging. All 
appropriate plant material must be sprayed in the nursery within forty-eight (48) hours prior to 
digging with an approved anti-desiccant. 

F. Plants will be delivered only when preparations for planting have been completed and plants 
can immediately be installed. If planting is delayed for more than six (6) hours after delivery, 
set plant material in shade, protect from mechanical damage and keep roots moist by covering 
with mulch, burlap or other acceptable means of retaining moisture, watering as necessary. 

G. Container plants must be carefully removed from the containers or flats immediately prior to 
planting and set to the same depths as they were grown in the nursery bed or container, to the 
correct spacing indicated on the plans. Roots must be arranged in their natural position and 
Engineered Soil worked in among them, taking care to avoid bruising or damaging the roots. No 
later than one (1) hour after planting, all plants must be thoroughly settled with water. 

H. All plants will be subject to inspection and approval by the Engineer. Plants required for the 
Work will be inspected and tagged at the place of growth before being dug. The Contractor 
shall be responsible for all costs related to inspection of plant material by the Engineer beyond a 
radius of fifty (50) miles from project site. Selection and/or tagging of material shall cover the 
type and quality of the plant only, but will not constitute final acceptance nor preclude the right 
of rejecting plants not fully meeting the requirements of the specifications. No plant material 
will be accepted without prior nomenclature labeling at the nursery of origin. The nursery label 
must display the full botanical name of the plant. 

I. All nursery stock furnished by the Contractor shall be subject to inspection within 48-hours 
after delivery of said stock. The plants will also be subject to such inspection during the life of 
the Contract, and infestations occurring on the stock as a result of conditions existing prior to 
the receipt of the plants on the project will be cause for rejection. 
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J. The time of planting is subject to the type and size of the material, method of planting and 
approved planting schedule. The Contractor shall furnish a certification from the nursery 
regarding the date of digging for all applicable plant material. 

K. Sizes of planting pits will conform to the Contractors approved Shop Drawing submittals. 

L. Place plants for best appearance for review and final orientation by Architect/Engineer. 

M. Set plants vertical. 

N. Remove non-biodegradable root containers. 

O. Place bare root plant materials so roots lie in natural position. Backfill soil mixture in 6 inch 
layers. Maintain plant life in vertical position. 

P. Saturate soil with water when pit or bed is half full of topsoil and again when full. All plant 
material must be thoroughly watered immediately after installation. Planting will not be 
permitted unless a water truck is on Site and made available whenever the Contractor is 
installing plant material. 

Q. Approval of new plantings in each Bioswale will not occur until all landscaping Work has been 
completed. The Contractor shall be responsible for maintaining all new planted trees, as 
specified. 

3.06 PLANT SUPPORT 

A. Brace plants vertically with plant protector wrapped guy wires and stakes. 

B. Staking: All staking must be done during planting operation and must be maintained throughout 
the first year of the guarantee period.   

1. Trees must stand plumb after staking. Stakes, guys and straps must be removed at the end 
of the guarantee period, unless directed otherwise by the Project Manager. At the time the 
stakes are removed any holes left by the stake must be filled with Engineered Soil. 

C. Tree Support Method: 

1. Two stakes with two ties. 

3.07 TREE PRUNING 

A. When pruning trees is required, lightly prune trees according to ANSI A300 Maintenance 
Pruning Type: Crown Cleaning. 
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3.08 SCHEDULE 

A. Plant Schedule: As shown on drawings.  

END OF SECTION 
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SECTION 07336 
 

VEGETATED ROOF COVERINGS  
 

PART 1  GENERAL 

1.01 REQUIREMENTS 

A. The Contractor shall furnish all labor, materials, equipment and incidentals required and install 
a vegetated roof covering system and associated work as shown on the Drawings and as 
specified herein. 

B. Section includes: 

1. Vegetation for roof covering. 
2. Growth media for roof covering. 
3. Accessories and components as necessary for a complete installation of the vegetated roof 

covering. 

1.02 RELATED WORK SPECIFIED ELSEWHERE 

A. Section XXXXX – Submittal Procedures. 

B. Section XXXXX – Product Delivery Requirements 

C. Section XXXXX – Product Storage and Handling Requirements 

D. Section 02230 – Soils and Aggregates for Earthwork 

E. Section 02900 - Plants 

1.03 PAYMENT 

A. The Contractor shall include all costs for performing any Work required under this Section as 
part of the appropriate portions of their submitted bid prices in accordance with the 
requirements for Measurement and Payment of the Contract and as referenced herein. 

1.04 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. ASTM International (ASTM) 

1. ASTM D422 - Standard Test Method for Particle-Size Analysis of Soils 
2. ASTM D2397 - Standard Specification for Cationic Emulsified Asphalt 
3. ASTM D3786 - Standard Test Method for Bursting Strength of Textile Fabrics-Diaphragm 

Bursting Strength Tester Method 
4. ASTM D4491 - Standard Test Methods for Water Permeability of Geotextiles by 

Permittivity 
5. ASTM D4632 - Standard Test Method for Grab Breaking Load and Elongation of 

Geotextiles 
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6. ASTM D4716 - Test Method for Determining the (In-plane) Flow Rate per Unit Width and 
Hydraulic Transmissivity of a Geosynthetic Using a Constant Head 

7. ASTM D4833 - Standard Test Method for Index Puncture Resistance of Geotextiles, 
Geomembranes, and Related Products 

8. ASTM D5199 - Standard Test Method for Measuring the Nominal Thickness of 
Geosynthetics 

9. ASTM D5261 - Standard Test Method for Measuring Mass per Unit Area of Geotextiles 
10. ASTM E2114 - Standard Terminology for Sustainability Relative to the Performance of 

Buildings 
11. ASTM E2396 – Standard Testing Method for Saturated Water Permeability of Granular 

Drainage Media (Falling-Head Method) for Green Roof Systems. 
12. ASTM E2397 – Standard Practice for Determination of Dead Loads and Live Loads 

Associated with Green Roof Systems. 
13. ASTM E2398 – Standard Test Method for Water Capture and Media Retention of 

Geocomposite Drain Layers for Green Roof Systems. 
14. ASTM E2399 - Standard Test Method for Maximum Media Density for Dead Load 

Analysis of Green Roof Systems 
15. ASTM E2400 - Standard Guide for Selection, Installation, and Maintenance of Plants for 

Green Roof Systems 

B. American Society of Agronomy  

1. MSA - Methods of Soil Analysis 

C. Recommended Chemical Soil Testing Procedures, North Central Region Publication #221 
(RCSTP) 

D. Test Methods for the Examination of Composting and Compost (TMECC) 

E. Where reference is made to one of the above standards, the revision in effect at the time of bid 
opening shall apply. 

1.05 SUBMITTALS 

A. Submit, in accordance with Section XXXXX – Submittal Procedures, detailed information on 
materials proposed and installation methods. 

B. Product Data:  Unless otherwise indicated, submit the following for each type of product 
provided under work of this Section: 

1. Product data for material and components of vegetated roof covering indicating compliance 
with specified requirements. 

2. Local/Regional Materials:   

a. Sourcing location(s):  Indicate location of extraction, harvesting, and recovery; 
indicate distance between extraction, harvesting, and recovery and the project site. 

b. Manufacturing location(s):  Indicate location of manufacturing facility; indicate 
distance between manufacturing facility and the project site. 

c. Product Value:  Indicate dollar value of product containing local/regional materials; 
include materials cost only.  
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d. Product Component(s) Value:  Where product components are sourced or 
manufactured in separate locations, provide location information for each component. 
Indicate the percentage by weight of each component per unit of product. 

3. Biobased materials:   

a. Indicate type of biobased material in product. 
b. Indicate the percentage of biobased content per unit of product.  
c. Indicate relative dollar value of biobased content product to total dollar value of 

product included in project.  

C. Shop Drawings: Submit Shop Drawings showing: 

1. Details of installation with conditions at terminations, transitions, and penetrations; 
2. Layout for the internal drain conduit; 
3. A profile schematic, in 1/2 scale, showing thickness of all materials; 
4. Fabrication details or System Provider's information for drain access chambers.  

a. Coordinate with Roofing Membrane Provider details for roof drains, scuppers and 
overflows, including accurate dimensions and geometric configurations. Verify that 
standard drain access chambers, deck drains and scuppers conform to System 
Provider's written recommendations.  

D. Samples:  Submit samples as follows: 

1. 6-ounce sample of growth medias for initial approval. 
2. 2-pound sample of the growth media as delivered for each 100 cubic yards for verification.  

E. Plant list:  Identify species, size, and source for each type of plant. Indicate planting method, 
planting density, and quantity conditions for care during the establishment period. Where 
selected species are not indigenous, describe reasons for preference. 

F. Certifications:  

1. System Provider's statement indicating that: 

a. Proposed use is appropriate for each product, material and component. 
b. System Provider has reviewed and approved the details for the associated Roofing 

Membrane system, including deck drains, flashings, penetrations, and coping. 
c. System Installer is approved by System Provider. 
d. Proposed system is eligible for the specified warranty required of the System 

Provider. 

G. Closeout Submittals:   

1. Warranty. 
2. Maintenance Agreement. 
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1.06 CONTRACTOR QUALIFICATIONS 

A. Installation Contractor shall have documented experience with the successful installation of at 
least three (3) separate green roof installations of similar scope during the last five years. 

1.07 DEFINITIONS 

A. Definitions pertaining to sustainable development:  As defined in ASTM E2114. 

B. Drain Access Chamber: Open-ended box or cylinder that covers drains and/or scuppers. The 
chamber shall be designed to admit water freely at the base. It shall also have a removable lid to 
prevent debris from entering the chamber.  

C. Growth Media Layer: An engineered soil-like material designed to retain moisture, manage 
plant nutrients, and support vigorous growth of the foliage. 

D. Manning formula for conveyance (ft3/s): K = (1.49 x A x R(2/3) )/n;  A=area (ft2), R=hydraulic 
radius (ft), n=Manning's roughness coefficient (dimensionless). 

E. System Installer:  Entity approved by System Provider to install vegetated roof covering system. 

F. System Provider: Entity that provides all materials required for installation of the vegetated roof 
covering system.  

G. Roofing Membrane Provider: Entity that provides all materials required for installation of the 
waterproofing or roofing system below the vegetated roof covering. 

1.08 SYSTEM DESCRIPTION 

A. Design Requirements: 

1. The vegetated cover shall be a single-media system, consisting of a growth media layer 
installed over a layer designed to promote drainage and distribute moisture. 

2. The weight of the green roof system at Maximum Water Capacity as per ASTM E2399 and 
with rainfall runoff occurring, shall be less as recommended by manufacturer. 

3. The system dead load, measured according to ASTM D2397, when added to the weight of 
the roofing membrane system, shall not exceed the maximum allowable dead load for the 
roof. 

1.09 QUALITY ASSURANCE 

A. Single-Source Responsibility:  Installation of the vegetated roof covering system components 
and vegetation, shall be provided by a single-source. Components include, but are not limited 
to: 

1. Drain layer underlayment. 
2. Growth media. 
3. Drainage panels. 
4. Border units. 
5. Separation fabric. 
6. Drain and scupper access chambers. 
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7. Protection layer. 
8. Paths and walkways. 
9. Vegetation. 

B. Roofing Inspection:  As follows: 

1. The System Provider shall furnish a quality control specialist to observe critical aspects of 
the installation and testing of the work. 

C. Pre-Construction Meeting:  After award of Contract and prior to the commencement of the 
Work of this Section, schedule and conduct meeting to discuss the Work of this Section and to 
coordinate with related Work. 

1. Notify all attendees at least two weeks prior to the conference. 
2. Require attendance of parties directly affecting Work of this Section, including, but not 

limited to: 

a. Owner;  
b. Contractor;  
c. Engineer; 
d. System Provider;  
e. System Installer;  
f. Roofing Membrane Provider; 
g. Roofing Membrane Installer; and  
h. Mechanical and Plumbing Installers. 

3. Review methods and procedures related to installation and operation of Work of this 
Section, including coordination with related Work. 

4. Document proceedings, including corrective measures or actions required, and furnish copy 
of record to each participant. 

1.10 SEQUENCING AND SCHEDULING 

A. Coordinate the work of this Section with installation of associated roofing, waterproofing, 
flashings, and roof accessories specified under other sections as the Work of this Section 
proceeds. 

B. Sequence the Work with attention to preventing deterioration of installed roofing by minimizing 
the use of newly constructed roof deck for storage, walking surface, and equipment. 

1.11 WARRANTY 

A. Green Roof System Components:  Provide a warranty signed by System Provider against failure 
of components in vegetated roof covering system, except vegetation. Warranty shall include 
repair of flaws which impair the functioning of the green roof system, provided the flaws 
originate from errors in design, material defects, improper assembly, incompatibility between 
components, or deterioration. Failure of components shall include: 

1. Loss or dislocation of media due to wind scour (during the establishment period). 
2. Persistent ponding of water after rainfalls. 
3. Anaerobic conditions developed in the media due to inadequate drainage. 
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4. Cracking or deterioration of drain access chambers and border units, clogging of roof drains 
or scuppers. 

5. Cracking or exfoliation of concrete pavers. 

B. Green Roof System Vegetation:  Provide a warranty signed by System Installer against failure 
of vegetation in vegetated roof covering system, including but not limited to failure of the plants 
to thrive due to compression or decomposition of the media. Warranty shall provide for the 
following: 

1. Overseeding of plant cover after 12 months if the surface coverage rate is less than 60 
percent. If overseeding is required, the deficient grids shall be manually re-seeded and 
stabilized. Cover rates shall be estimated separately for each 400 square-foot grid of the 
vegetated surface. 

2. Overseeding of plant cover after the 24-month establishment period as necessary to provide 
a minimum plant cover of 80 percent. Cover rates shall be estimated separately for each 400 
square-foot grid of the vegetated surface. 

3. Emendation of media, if required to provide a viable growing medium for the vegetation. 

C. Warranties shall include cost of labor and materials to inspect, repair, remove, and replace 
components in vegetated roof covering system without financial limit. 

1. Warranties shall include removing and replacing vegetated roof covering to access and 
repair waterproofing/roofing below vegetated roof covering. 

D. Warranty Period:   

1. Green Roof System Components:  15 years.  
2. Green Roof System Vegetation:  2 years.  

1.12 MAINTENANCE 

A. System Installer shall provide to Owner a 2-year establishment period maintenance contract for 
plantings. 

B. Maintenance shall include cultivation, weeding, disease and insect pest control. Procedures shall 
be consistent with good horticultural practice necessary to ensure vigorous, healthy growth of 
plant material.  

1. Provide hand weeding and organic fertilization, as required to maintain the health and vigor 
of the plants.  

2. Cleanup:  During course of maintenance, excess and waste materials shall be promptly 
removed at end of each workday. 

C. Maintenance schedule of activities:   

1. Schedule:  Include minimum 6 maintenance visits to project in 24-month period. 
2. Provide schedule to Owner that details planned maintenance activities including names of 

subcontractors. 
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D. Maintenance reports:   

1. Provide reports to Owner summarizing activities, observations, necessary corrections and 
recommended changes to maintenance routine, if any. 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Provide vegetated roof covering systems and components by one of the following: 

1. Barrett Company, P.O. Box 421, Millington, NJ  07946, www.barrettroofs.com, 
800.647.0100. 

2. Motherplants Ltd., 277 Enfield Main Rd., Ithaca, NY 14850, (607) 256-2482, 
www.motherplants.net.  

3. Columbia Green Technologies, 79 SE Taylor Street, Ste 201, Portland, OR 97214, 
www.columbia-green.com, (503) 327-8723. 

4. Or equal. 

2.02 GREEN ROOFING SYSTEM COMPONENTS  

A. Synthetic drain layer underlayment:  Mat or geocomposite drainage layer with minimum 
performance characteristics as follows: 

Effective Transmissivity, referred to i=1 ≥ 20 gal/min/ft 

Permittivity as per ASTM D4491 ≥ 1.5sec-1 

Puncture Resistance, as per ASTM D4833 ≥ 200 lb 

B. Growth Media Layer:  Mixture of mineral and organic components with minimum performance 
characteristics as follows: 

Non-Capillary Pore Space at Field Capacity, 0.333 bar as per 
TMECC 03.01 A 

 ≥  15% (vol) 

Maximum Water Capacity as per ASTM E2399 ≥  35% (vol) 

Saturated Hydraulic Conductivity as per ASTM 2399  ≥  0.05 in/min 

Alkalinity, CaCO3 equivalents, as per MSA ≤ 2.5% 

Total Organic Matter, by loss on ignition method as per 
MSA 

4 - 8% (dry wt.); 

pH as per RCSTP 6.5 – 8.0 

Soluble Salts, DPTA saturated media extraction as per 
RCSTP 

≤ 6 mmhos/cm 

http://www.barrettroofs.com/
http://www.motherplants.net/


NEW BEDFORD STANDARD SPECIFICATIONS FOR GREEN INFRASTRUCTURE 
 

Cation exchange capacity as per MSA ≥  8 meq/100g 

Grain-size distribution of the mineral fraction as per ASTM-
D422 

  

Clay fraction (2 micron) ≤2 

Pct. Passing US#200 sieve (i.e., silt fraction) ≤ 10% 

Pct. Passing US#60 sieve ≤ 15% 

Pct. Passing  US#18 sieve 10 - 40% 

Pct. Passing 1/8-inch sieve 20-70% 

Pct. Passing 3/8-inch sieve 75 -100% 

1. Organic supplements consisting of compost, peat, or similar materials:  Macro- and micro-
nutrients may be incorporated in the formulation in initial proportions suitable for support 
the specified planting. Thoroughly blend at a batch facility. Moisten, as required, to prevent 
separation and excessive 'dusting' during installation. 

Combined respiration rate as per TMECC 05.08, B ≤ 1 mg CO2/gTOM/d 

Total Nitrogen, TKN as per MSA 25-100 ppm 

Phosphorus, P2O5 as per MSA 20-200 ppm 

Potassium, K2O as per RCSTP ≥ 150 ppm 

C. Drainage Panel:  For use under border units and drain chambers, to promote free flow across 
boundaries. Drainage panel shall be 1 inch thick.  Polyethylene or Polystyrene panels with 
minimum performance characteristics as follows: 

Compressive strength ≥ 5,200 lb/ft2 

Transmissivity, as per ASTM D4716  ≥ 15 gal/min/ft 

D. Border Units: 

1. Edge Elements:  Aluminum, cantilever edge units as indicated on the Contract Drawings. 
Size and shape as indicated on Drawings. 

2. Scupper Fences:  Aluminum cantilevered fences, used in lieu of scupper chambers as 
indicated on the Contract Drawings. Size and shape as indicated on Drawings. 



NEW BEDFORD STANDARD SPECIFICATIONS FOR GREEN INFRASTRUCTURE 
 

E. Separation fabric:  For use to prevent media loss at seams, boundaries and openings. Non-
woven polypropylene or polyester fabric with minimum performance characteristics as follows: 

Permittivity as per ASTM-D4491 ≥1.5 sec-1 

Weight as per ASTM –D5261 ≥ 6 oz/yd2 

Puncture Resistance as per ASTM-D4833  ≥ 130 lb 

Mullen Burst Strength as per ASTM-D3786  ≥ 350 lb/in2 

Grab Tensile as per ASTM D-4632 ≥ 150 lb 

F. Drain and Scupper Access Chambers:  Provide chambers with lids for inspection of drains and 
scuppers. The chambers shall have perforations on the sides and be mounted on drain panel. 
Chambers may be fabricated from plastic, aluminum, stainless steel, fiber-reinforced cement, or 
enamel-coated galvanized steel  

G. Protection Barrier/ Root Barrier:  Provide as required for protection of the roofing membrane in 
critical areas and as follows:  

1.  Protection barrier/root barrier to be placed on top of the roof membrane shall be as 
approved by the manufacturer of the roof membrane. Protection barrier/root barrier shall be 
40-60 mil. EPDM or TPO material, with overlapped and welded or glued bonded seams 
respectively, to ward against root penetration and to keep the roof membrane waterproofing 
layer safe and clean from soil during installation. Protection barrier/root barrier material 
shall be compatible with existing roof membrane materials and seams shall be typified as 
follows: 

2.  Welded Seam Types (40 mil or greater thickness) 
3. EPDM with seams heat welded 
4. Glued Seam Types (40 mil or greater thickness) 
5. TPO, with seams overlapped a minimum of 3 inches and glued with roll out adhesive or 

double sided tape adhesive of the type that is impervious to and not affected by moisture, 
and recommended by the manufacturer. 

6. Confirm compatibility of slip sheet and waterproofing membrane with manufacturer. 
7. Never use duct tape or any other adhesive not recommended by the manufacturer. 
8. Never use moisture-holding fabric, such as needle punched polyethylene or felt, under the 

modular system. Such materials are impossible to sweep during installation, stay wet and 
encourage root growth and root penetration. This could lead to impeded drainage, 
especially if a woody plant were to become established, for such plants have woody root 
systems and potentially could cause roof leaks.  
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H. Paths and Walkways:  Concrete Pavers; swept or textured finish; with minimum performance 
characteristics as follows: 

Thickness ≥ 1.75 in 

Size 2 ft x 2 ft (nominal) 

Weight ≥ 23 lb/ft2 

Compressive Strength ≥ 7,500 psi 

Flexural Strength ≥ 2,000 lb 

Water Absorbtion ≤ 5% 

2.03 VEGETATION 

A. Plants:  Provide plants in accordance with ASTM E2400 and as follows: 

1. Provide vegetation consistent with a xeriscaping approach that minimizes or eliminates 
irrigation requirements.  

2. The use of indigenous plant species is encouraged. However, this value is secondary to 
providing a plant community that can provide a dense groundcover capable of withstanding 
climatic conditions, holding the growth medium in place, and minimizing weed pressure.  

3. The plant list shall include a minimum of 5 species with a record of success in similar 
installations and conditions. 

2.04 DRAIN BOX 

A. Drain Box around existing roof drain shall conform to manufacturer specifications.  

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Examine substrates, areas, and conditions under which roofing will be applied, with System 
Installer and Roofing Membrane Installer present, for compliance with requirements 

1. Correct any deficiencies to the satisfaction of the System Installer.  
2. Do not proceed with installation until unsatisfactory conditions have been corrected. 

3.02 PREPARATION 

A. Prepare Surface: 

1. Clean surface of the Roofing Membrane as recommended by Roofing Membrane 
Provider/Installer and by System Provider. 
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B. Protect Roofing Membrane: 

1. Until the drainage media course is installed, traffic over the working area shall be strictly 
controlled and limited to essential personnel only. 

2. Protect heavily traveled areas, including but not limited to corridors for transporting media 
to the working areas, as recommended by the Roofing Membrane Provider. 

3. Protect laydown areas using 1/2-inch plywood or particle board over 1-inch sheets of 
expanded polystyrene (EPS), or similar sheathing material. 

4. Install protection barrier/root barrier in accordance with manufacturer’s instructions. All 
surfaces shall be smooth, free of debris, soil, and grit prior to placing drainage mat and 
modules. All materials shall be tested for water tightness and free drainage prior to 
placement of modules. Broom clean all surfaces without causing damage to membranes. 

C. Prevent materials from entering and clogging roof drains and conductors and from spilling or 
migrating onto surfaces of other construction.  

3.03 INSTALLATION 

A. Install vegetated roof covering system according to System Provider's written instructions, 
applicable regulations, approved shop drawings, and as specified. 

B. Install drain layer underlayment: 

1. Lay out the mat smoothly, with joints abutting tightly, at all areas to receive vegetated roof 
cover. 

2. Cover joints between adjacent panels with separation fabric, allowing an overlap on either 
side of minimum 6 inches.  

C. Install drain access chambers and border units:  

1. Assemble border units directly on top of the drainage panel. Cover the edge elements and 
sheet drain with separation fabric to prevent intrusion of media.  

2. Layout drain access boxes. Wrap drain access chambers with separation fabric to prevent 
intrusion of media. 

D. Install Walkways: 

1. Install a second layer of drainage panel at areas to receive walkways. 
2. Locate as shown in the Contract Drawings. 
3. Edge the walkways with separation fabric.  

E. Place Growth Media: 

1. Place the growth media layer at the roof level in a manner that will not suddenly increase 
the load to the roof. Immediately after placement, spread to the specified thickness, plus 10 
percent after compaction with lawn roller delivering 100 lbs/linear foot.  

2. Thoroughly soak with water using a sprinkler or hand sprayer.  



NEW BEDFORD STANDARD SPECIFICATIONS FOR GREEN INFRASTRUCTURE 
 

3.04 PLANT VEGETATION  

A. If more than 72 hours have elapsed since the media was last watered, soak the media again prior 
to installation of plant vegetation.  

B. Install plants as per the approved Plant List. Distribute cuttings evenly across the surface of the 
media at a rate of 30 lb/1,000 square feet. Distribute the seed mixture at rate as indicated by the 
System Provider. Cuttings shall be applied August 15-October 1 and April 15-June 1 unless 
otherwise approved by Owner. 

END OF SECTION 



 
 

 

 

 

 

 

 

 

 

 

Appendix F 

Drainage Analyses  



Table 1
CSO Group 1 
Drainage Analysis

Name Location
CSO 

Group

Lot Size 
(AC)

Hydrologic 
Soil Group

Impervious 
Area (AC)

Runoff Volume 1-
in Storm (CF)

Runoff Volume 
1.7-in Storm 

(CF)

Permeable 
Pavers on 

Aggregate Base 
(SF)

Precast 
Pervious 

Concrete on 
Aggregate Base 

(SF)

Cast-in-Place 
Pervious 

Concrete on 
Aggregate Base 

(SF)

Porous Asphalt 
on Aggregate 

Base (SF)
Synthetic Turf 

Field (SF)

Rain Garden/ 
Vegetated 

Bioretention 
(SF)

Tree Infiltration 
Chamber (SF)

No. of Tree 
Infiltration 
Chambers

Right-of-Way 
Bioswale (SF)

Right-of-Way 
Bioswale (LF)

Linear Rain 
Garden (SF)

Subsurface 
Chambers (SC-

740) (SF)

Subsurface 
Storage (Precast 
Concrete) (SF)

Permeable 
Pavers on 

Aggregate Base 
(SF)

Precast 
Pervious 

Concrete on 
Aggregate Base 

(SF)

Cast-in-Place 
Pervious 

Concrete on 
Aggregate Base 

(SF)

Porous Asphalt 
on Aggregate 

Base (SF)
Synthetic Turf 

Field (SF)

Rain 
Garden/Vegetate

d Bioretention 
(SF)

Tree Infiltration 
Chamber (SF)

No. of Tree 
Infiltration 
Chambers

Right-of-Way 
Bioswale (SF)

Right-of-Way 
Bioswale (LF)

Linear Rain 
Garden (SF)

Subsurface 
Chambers (SC-

740) (SF)

Subsurface 
Storage (Precast 
Concrete) (SF)

Athletic Fields 0 Es Hunter St 1 0.74 A 0.02 66                           113                         157                         168                         175                         162                         189                         43                           53                           1                             46                           9                             37                           19                           19                           266                         286                         297                         276                         322                         74                           91                           2                             78                           63                           32                           32                          
Athletic Fields 134  Hunter St 1 17.27 A 2.27 8,233                      13,995                   19,466                   20,908                   21,712                   20,161                   23,522                   5,398                      6,630                      111                         5,727                      1,145                      4,638                      2,335                      2,366                      33,093                   35,544                   36,911                   34,274                   39,987                   9,177                      11,271                   188                         9,736                      7,885                      3,970                      4,022                     
Athletic Fields 543  Maxfield St 1 6.88 A 1.76 6,403                      10,885                   15,140                   16,261                   16,887                   15,681                   18,294                   4,199                      5,157                      86                           4,454                      891                         3,607                      1,816                      1,840                      25,738                   27,644                   28,707                   26,657                   31,100                   7,138                      8,766                      146                         7,572                      6,132                      3,088                      3,128                     
Athletic Fields 90  Hathaway Blvd 1 11.30 4.33 15,729                   26,739                   37,191                   39,946                   41,483                   38,520                   44,939                   10,314                   12,668                   211                         10,942                   2,188                      8,861                      4,462                      4,520                      63,225                   67,909                   70,520                   65,483                   76,397                   17,534                   21,535                   359                         18,601                   15,064                   7,586                      7,684                     
Athletic Fields And 
Parking Lot 0 Es Orchard St 1

1.76
0.20 721                         1,226                      1,705                      1,831                      1,902                      1,766                      2,060                      473                         581                         10                           502                         100                         406                         205                         207                         2,899                      3,113                      3,233                      3,002                      3,503                      804                         987                         16                           853                         691                         348                         352                        

0 Es Mohawk Ct 1 0.17 0.05 189                         322                         447                         480                         499                         463                         541                         124                         152                         3                             132                         26                           107                         54                           54                           760                         817                         848                         788                         919                         211                         259                         4                             224                         181                         91                           92                          
Athletic Fields/Courts 0 Ws Liberty St 1 2.19 1.54 5,603                      9,524                      13,248                   14,229                   14,776                   13,721                   16,007                   3,674                      4,512                      75                           3,897                      779                         3,156                      1,589                      1,610                      22,521                   24,189                   25,119                   23,325                   27,213                   6,246                      7,671                      128                         6,626                      5,366                      2,702                      2,737                     
City Parking 0 Es Page St 1 1.08 1.10 3,995                      6,792                      9,447                      10,146                   10,537                   9,784                      11,415                   2,620                      3,218                      54                           2,779                      556                         2,251                      1,133                      1,148                      16,059                   17,249                   17,912                   16,633                   19,405                   4,454                      5,470                      91                           4,725                      3,826                      1,927                      1,952                     
Baseball Field 0 Ss Blackmer St 1 1.00 0.22 793                         1,348                      1,875                      2,014                      2,092                      1,942                      2,266                      520                         639                         11                           552                         110                         447                         225                         228                         3,188                      3,424                      3,556                      3,302                      3,852                      884                         1,086                      18                           938                         760                         383                         387                        
Bioretention or 
Subsurface Storage 0 Ns Brock Ave 1

0.13
0.08 307                         522                         726                         780                         810                         752                         877                         201                         247                         4                             214                         43                           173                         87                           88                           1,234                      1,325                      1,376                      1,278                      1,491                      342                         420                         7                             363                         294                         148                         150                        

Large vacant industrial lot 0 Ns Cove St 1
4.30

0.44 1,581                      2,687                      3,737                      4,014                      4,169                      3,871                      4,516                      1,036                      1,273                      21                           1,100                      220                         891                         448                         454                         6,354                      6,824                      7,087                      6,581                      7,677                      1,762                      2,164                      36                           1,869                      1,514                      762                         772                        
Open Grass Area 0 Ns Delano St 1 0.08 0.01 41                           69                           96                           103                         107                         100                         116                         27                           33                           1                             28                           6                             23                           12                           12                           164                         176                         182                         169                         198                         45                           56                           1                             48                           39                           20                           20                          

Casa De Saudade Library 0 Ns Thompson St 1
0.50

0.36 1,313                      2,232                      3,104                      3,334                      3,462                      3,215                      3,751                      861                         1,057                      18                           913                         183                         740                         372                         377                         5,277                      5,668                      5,886                      5,465                      6,376                      1,463                      1,797                      30                           1,552                      1,257                      633                         641                        
Grass 0 R Ss Union St 1 0.01 0.01 21                           36                           49                           53                           55                           51                           60                           14                           17                           0                             15                           3                             12                           6                             6                             84                           90                           94                           87                           102                         23                           29                           0                             25                           20                           10                           10                          
Buttonwood Park 0  Buttonwood Park 1 25.37 0.89 3,246                      5,518                      7,674                      8,243                      8,560                      7,948                      9,273                      2,128                      2,614                      44                           2,258                      452                         1,829                      921                         933                         13,046                   14,013                   14,552                   13,512                   15,764                   3,618                      4,444                      74                           3,838                      3,108                      1,565                      1,586                     
Buttonwood Park 0 Ss Kempton St 1 3.65 D 0.39 1,419                      2,412                      3,355                      3,604                      3,742                      3,475                      4,054                      931                         1,143                      19                           987                         197                         799                         403                         408                         5,704                      6,127                      6,362                      5,908                      6,892                      1,582                      1,943                      32                           1,678                      1,359                      684                         693                        
Buttonwood Park 0 Ss Kempton St 1 3.77 D 0.25 898                         1,527                      2,124                      2,281                      2,369                      2,200                      2,567                      589                         723                         12                           625                         125                         506                         255                         258                         3,611                      3,878                      4,028                      3,740                      4,363                      1,001                      1,230                      20                           1,062                      860                         433                         439                        
Buttonwood Park 425  Hawthorn St 1 48.78 1.79 6,495                      11,041                   15,357                   16,495                   17,129                   15,906                   18,557                   4,259                      5,231                      87                           4,518                      904                         3,659                      1,843                      1,866                      26,108                   28,042                   29,120                   27,040                   31,547                   7,240                      8,892                      148                         7,681                      6,220                      3,132                      3,173                     
John Devalles School 0 Ss Katharine St 1 2.57 2.31 8,367                      14,225                   19,785                   21,251                   22,068                   20,492                   23,907                   5,487                      6,739                      112                         5,821                      1,164                      4,714                      2,374                      2,404                      33,635                   36,126                   37,516                   34,836                   40,642                   9,328                      11,456                   191                         9,895                      8,014                      4,035                      4,088                     
City‐Owned Dirt Lot 0 Ss Union St 1 0.41 0.38 1,377                      2,341                      3,256                      3,497                      3,631                      3,372                      3,934                      903                         1,109                      18                           958                         192                         776                         391                         396                         5,535                      5,945                      6,173                      5,732                      6,688                      1,535                      1,885                      31                           1,628                      1,319                      664                         673                        
Large grass area 0 Ws Apache Ct 1 0.62 0.00 (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                            (0)                           
Small lot ‐ bioretention 0 Ws Ashley St 1 0.06 0.00 4                             7                             10                           10                           11                           10                           12                           3                             3                             0                             3                             1                             2                             1                             1                             16                           18                           18                           17                           20                           5                             6                             0                             5                             4                             2                             2                            
Park space ‐ bioretention, 
etc 0 Ws Harmony St 1

0.10
0.00 15                           25                           34                           37                           38                           36                           41                           10                           12                           0                             10                           2                             8                             4                             4                             58                           63                           65                           60                           70                           16                           20                           0                             17                           14                           7                             7                            

Keith Middle School 0 Ws Hathaway Blvd 1
1.83

A 1.32 4,804                      8,166                      11,358                   12,199                   12,669                   11,764                   13,724                   3,150                      3,869                      64                           3,342                      668                         2,706                      1,363                      1,380                      19,309                   20,739                   21,537                   19,998                   23,331                   5,355                      6,577                      110                         5,681                      4,601                      2,317                      2,347                     
Harrington Park 0 Ns Court St 1 1.13 0.33 1,183                      2,010                      2,796                      3,003                      3,119                      2,896                      3,379                      775                         952                         16                           823                         165                         666                         335                         340                         4,753                      5,106                      5,302                      4,923                      5,744                      1,318                      1,619                      27                           1,398                      1,133                      570                         578                        
Loretta Borque Park 0 Ns Ruth St 1 0.07 0.04 149                         254                         353                         379                         393                         365                         426                         98                           120                         2                             104                         21                           84                           42                           43                           600                         644                         669                         621                         724                         166                         204                         3                             176                         143                         72                           73                          
Elizabeth Carter Brooks 
School Grass 0 Ws Rockdale Ave 1

5.87
0.90 3,265                      5,550                      7,719                      8,291                      8,610                      7,995                      9,327                      2,141                      2,629                      44                           2,271                      454                         1,839                      926                         938                         13,122                   14,094                   14,637                   13,591                   15,856                   3,639                      4,470                      74                           3,861                      3,127                      1,574                      1,595                     

Loretta Borque Park 99  Ruth St 1 0.09 0.07 242                         411                         571                         613                         637                         591                         690                         158                         195                         3                             168                         34                           136                         69                           69                           971                         1,043                      1,083                      1,005                      1,173                      269                         331                         6                             286                         231                         116                         118                        
Grass Island 0 Ws Ward St 1 0.16 0.01 25                           42                           59                           63                           66                           61                           71                           16                           20                           0                             17                           3                             14                           7                             7                             100                         108                         112                         104                         121                         28                           34                           1                             30                           24                           12                           12                          
Baseball Field 133 William Street 1 1.22 A 0.06 206                         350                         487                         523                         543                         504                         588                         135                         166                         3                             143                         29                           116                         58                           59                           827                         889                         923                         857                         1,000                      229                         282                         5                             243                         197                         99                           101                        

15 23 Division St 1 0.20 0.17 628                         1,068                      1,485                      1,595                      1,656                      1,538                      1,794                      412                         506                         8                             437                         87                           354                         178                         180                         2,524                      2,711                      2,816                      2,614                      3,050                      700                         860                         14                           743                         601                         303                         307                        
NBHA 155 156 Gayhead Ct 1 0.12 D 0.05 197                         334                         465                         499                         519                         482                         562                         129                         158                         3                             137                         27                           111                         56                           57                           790                         849                         882                         819                         955                         219                         269                         4                             233                         188                         95                           96                          

16  Mosher St 1 0.18 0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
James Congdon School 160  Thompson St 1 1.31 0.98 3,562                      6,055                      8,422                      9,046                      9,394                      8,723                      10,177                   2,336                      2,869                      48                           2,478                      496                         2,007                      1,010                      1,024                      14,318                   15,378                   15,970                   14,829                   17,301                   3,971                      4,877                      81                           4,212                      3,411                      1,718                      1,740                     

Bioretention area 1600 Padanaram Ave 1
0.09

0.01 45                           76                           106                         114                         118                         110                         128                         29                           36                           1                             31                           6                             25                           13                           13                           181                         194                         201                         187                         218                         50                           61                           1                             53                           43                           22                           22                          
NBHA 161 162 Gayhead Ct 1 0.10 C 0.05 178                         302                         420                         451                         468                         435                         507                         116                         143                         2                             124                         25                           100                         50                           51                           714                         767                         796                         739                         863                         198                         243                         4                             210                         170                         86                           87                          
NBHA 165 166 Gayhead Ct 1 0.12 C 0.04 150                         255                         355                         381                         396                         368                         429                         98                           121                         2                             104                         21                           85                           43                           43                           604                         648                         673                         625                         729                         167                         206                         3                             178                         144                         72                           73                          
NBHA 167 168 Gayhead Ct 1 0.15 C 0.05 165                         281                         391                         420                         436                         405                         472                         108                         133                         2                             115                         23                           93                           47                           48                           665                         714                         741                         688                         803                         184                         226                         4                             196                         158                         80                           81                          
NBHA 169 170 Gayhead Ct 1 0.11 C 0.05 192                         327                         455                         488                         507                         471                         550                         126                         155                         3                             134                         27                           108                         55                           55                           773                         830                         862                         801                         934                         214                         263                         4                             227                         184                         93                           94                          

1813 Acushnet Ave 1 0.24 D 0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
19 20 Shawnee Ct 1 0.11 0.05 189                         322                         447                         480                         499                         463                         541                         124                         152                         3                             132                         26                           107                         54                           54                           760                         817                         848                         788                         919                         211                         259                         4                             224                         181                         91                           92                          

Bioretention or 
subsurface storage.  198 Rockland St 1

0.17
0.02 58                           98                           137                         147                         153                         142                         165                         38                           47                           1                             40                           8                             33                           16                           17                           233                         250                         260                         241                         281                         65                           79                           1                             68                           55                           28                           28                          

Jenney St. Park 21 Estelle Avenue 1 0.30 0.29 1,044                      1,774                      2,468                      2,651                      2,753                      2,556                      2,982                      684                         841                         14                           726                         145                         588                         296                         300                         4,196                      4,506                      4,680                      4,346                      5,070                      1,164                      1,429                      24                           1,234                      1,000                      503                         510                        
Elizabeth Carter Brooks 
School 212  Nemasket St 1

4.13
1.60 5,819                      9,891                      13,758                   14,777                   15,346                   14,249                   16,624                   3,815                      4,686                      78                           4,048                      810                         3,278                      1,651                      1,672                      23,389                   25,121                   26,087                   24,224                   28,261                   6,486                      7,966                      133                         6,881                      5,573                      2,806                      2,842                     

Playground ‐ Subsurface 
storage 0 Ns Ruth St 1

0.15
0.07 250                         425                         592                         636                         660                         613                         715                         164                         202                         3                             174                         35                           141                         71                           72                           1,006                      1,080                      1,122                      1,042                      1,215                      279                         343                         6                             296                         240                         121                         122                        

Keith Middle School 225  Hathaway Blvd 1 11.56 A 7.06 25,641                   43,589                   60,628                   65,119                   67,624                   62,794                   73,259                   16,814                   20,650                   344                         17,837                   3,567                      14,445                   7,274                      7,368                      103,068                 110,703                 114,961                 106,749                 124,541                 28,583                   35,105                   585                         30,323                   24,557                   12,366                   12,526                  

New Bedford High School 230  Hathaway Blvd 1
23.72

11.44 41,539                   70,616                   98,220                   105,496                 109,554                 101,728                 118,683                 27,239                   33,454                   558                         28,897                   5,779                      23,402                   11,784                   11,937                   166,975                 179,343                 186,241                 172,938                 201,761                 46,306                   56,872                   948                         49,124                   39,784                   20,033                   20,292                  
238 Sharp St 1 0.13 0.02 73                           125                         174                         186                         194                         180                         210                         48                           59                           1                             51                           10                           41                           21                           21                           295                         317                         329                         306                         356                         82                           100                         2                             87                           70                           35                           36                          

Ellen Hathaway School 256  Court St 1 1.77 1.44 5,215                      8,866                      12,332                   13,245                   13,755                   12,772                   14,901                   3,420                      4,200                      70                           3,628                      726                         2,938                      1,480                      1,499                      20,964                   22,517                   23,383                   21,713                   25,331                   5,814                      7,140                      119                         6,168                      4,995                      2,515                      2,548                     

Howland Green Library
3  W Rodney French 
Blvd 1

0.70
0.39 1,428                      2,428                      3,377                      3,627                      3,766                      3,497                      4,080                      936                         1,150                      19                           993                         199                         805                         405                         410                         5,740                      6,165                      6,403                      5,945                      6,936                      1,592                      1,955                      33                           1,689                      1,368                      689                         698                        

Park 31  Ashley St 1 0.10 0.07 236                         402                         559                         600                         623                         579                         675                         155                         190                         3                             164                         33                           133                         67                           68                           950                         1,021                      1,060                      984                         1,148                      264                         324                         5                             280                         226                         114                         115                        
33 34 Mohawk Ct 1 0.12 0.06 234                         397                         553                         594                         616                         572                         668                         153                         188                         3                             163                         33                           132                         66                           67                           939                         1,009                      1,048                      973                         1,135                      261                         320                         5                             276                         224                         113                         114                        
331 Durfee St 1 0.31 C 0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         

George Dunbar School 338  Dartmouth St 1 0.88 0.86 3,131                      5,322                      7,403                      7,951                      8,257                      7,667                      8,945                      2,053                      2,521                      42                           2,178                      436                         1,764                      888                         900                         12,585                   13,517                   14,037                   13,034                   15,206                   3,490                      4,286                      71                           3,702                      2,998                      1,510                      1,529                     
35 36 Mohawk Ct 1 0.30 0.10 376                         639                         889                         955                         992                         921                         1,074                      247                         303                         5                             262                         52                           212                         107                         108                         1,511                      1,623                      1,686                      1,565                      1,826                      419                         515                         9                             445                         360                         181                         184                        

Privately Owned Vacant 
Lot 408 Chase Road 1

0.08
0.01 26                           44                           62                           66                           69                           64                           74                           17                           21                           0                             18                           4                             15                           7                             7                             105                         112                         117                         108                         126                         29                           36                           1                             31                           25                           13                           13                          

46 58 Matthew St 1 4.47 2.04 7,392                      12,567                   17,479                   18,774                   19,496                   18,104                   21,121                   4,847                      5,954                      99                           5,142                      1,028                      4,165                      2,097                      2,124                      29,715                   31,916                   33,144                   30,776                   35,906                   8,241                      10,121                   169                         8,742                      7,080                      3,565                      3,611                     
Rodman School 497  Mill St 1 0.78 0.52 1,897                      3,225                      4,486                      4,818                      5,003                      4,646                      5,420                      1,244                      1,528                      25                           1,320                      264                         1,069                      538                         545                         7,626                      8,191                      8,506                      7,898                      9,215                      2,115                      2,597                      43                           2,244                      1,817                      915                         927                        

50 St John Street 1 0.10 0.00 15                           25                           35                           37                           39                           36                           42                           10                           12                           0                             10                           2                             8                             4                             4                             59                           63                           66                           61                           71                           16                           20                           0                             17                           14                           7                             7                            
NBHA 51  Bourne St 1 0.33 0.24 873                         1,484                      2,064                      2,217                      2,302                      2,138                      2,494                      572                         703                         12                           607                         121                         492                         248                         251                         3,509                      3,769                      3,914                      3,634                      4,240                      973                         1,195                      20                           1,032                      836                         421                         426                        
Grass/Vacant Lot 525 527 S Second St 1 0.07 0.00 16                           27                           38                           41                           42                           39                           46                           11                           13                           0                             11                           2                             9                             5                             5                             65                           69                           72                           67                           78                           18                           22                           0                             19                           15                           8                             8                            
Private vacant lot ‐ 
bioretention  530  Wareham Street 1

0.08
0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         

Betsy B Winslow School 561  Allen St 1 5.58 1.47 5,353                      9,101                      12,658                   13,596                   14,119                   13,110                   15,295                   3,510                      4,311                      72                           3,724                      745                         3,016                      1,519                      1,538                      21,519                   23,113                   24,002                   22,287                   26,002                   5,968                      7,329                      122                         6,331                      5,127                      2,582                      2,615                     
403 Hillman St. 
Stormwater Park 596 Maxfield St 1

0.11
0.00 17                           29                           40                           43                           45                           42                           49                           11                           14                           0                             12                           2                             10                           5                             5                             69                           74                           77                           71                           83                           19                           23                           0                             20                           16                           8                             8                            

6 20 Division St 1 0.28 0.21 778                         1,323                      1,840                      1,976                      2,052                      1,906                      2,223                      510                         627                         10                           541                         108                         438                         221                         224                         3,128                      3,360                      3,489                      3,240                      3,780                      867                         1,065                      18                           920                         745                         375                         380                        
Bioretention or 
Subsurface Storage

651 Orchard Street 
Suite 200 1

2.43
0.16 589                         1,002                      1,394                      1,497                      1,554                      1,443                      1,684                      386                         475                         8                             410                         82                           332                         167                         169                         2,369                      2,545                      2,643                      2,454                      2,863                      657                         807                         13                           697                         564                         284                         288                        

Bioretention or 
Subsurface Storage

651 Orchard Street 
Suite 200 1

5.53
0.16 589                         1,002                      1,394                      1,497                      1,554                      1,443                      1,684                      386                         475                         8                             410                         82                           332                         167                         169                         2,369                      2,545                      2,643                      2,454                      2,863                      657                         807                         13                           697                         564                         284                         288                        

Bioretention or 
Subsurface Storage

651 Orchard Street 
Suite 200 1

1.14
0.16 589                         1,002                      1,394                      1,497                      1,554                      1,443                      1,684                      386                         475                         8                             410                         82                           332                         167                         169                         2,369                      2,545                      2,643                      2,454                      2,863                      657                         807                         13                           697                         564                         284                         288                        

Subsurface or 
Bioretention 700 Kempton Street 1

0.59
0.57 2,067                      3,514                      4,888                      5,250                      5,452                      5,063                      5,907                      1,356                      1,665                      28                           1,438                      288                         1,165                      586                         594                         8,310                      8,925                      9,269                      8,607                      10,041                   2,305                      2,830                      47                           2,445                      1,980                      997                         1,010                     

NBHA 77 78 Apache Ct 1 0.14 0.08 283                         482                         670                         720                         748                         694                         810                         186                         228                         4                             197                         39                           160                         80                           81                           1,139                      1,224                      1,271                      1,180                      1,377                      316                         388                         6                             335                         271                         137                         138                        
Police Headquarters 871  Rockdale Ave 1 2.66 2.42 8,776                      14,920                   20,752                   22,289                   23,147                   21,493                   25,076                   5,755                      7,068                      118                         6,105                      1,221                      4,944                      2,490                      2,522                      35,279                   37,892                   39,349                   36,539                   42,629                   9,784                      12,016                   200                         10,379                   8,406                      8,406                      4,287                     
Grass/Gravel 929 937 Brock Ave 1 0.09 0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
Bioretention Area P O Box 696419 1 0.09 0.08 276                         470                         653                         702                         729                         676                         789                         181                         222                         4                             192                         38                           156                         78                           79                           1,110                      1,193                      1,239                      1,150                      1,342                      308                         378                         6                             327                         265                         265                         135                        

Volume of Runoff Green Infrastructure Practices, 1.7‐in StormGreen Infrastructure Practices, 1‐in Storm 



Table 2
CSO Group 2 
Drainage Analysis

Name Location
CSO 

Group
Lot Size 

(AC)
Hydrologic 
Soil Group

Impervious 
Area (AC)

Runoff Volume 1-
in Storm (CF)

Runoff Volume 
1.7-in Storm (CF)

Permeable 
Pavers on 

Aggregate Base 
(SF)

Precast Pervious 
Concrete on 

Aggregate Base 
(SF)

Cast-in-Place 
Pervious 

Concrete on 
Aggregate Base 

(SF)

Porous Asphalt 
on Aggregate 

Base (SF)
Synthetic Turf 

Field (SF)

Rain Garden/ 
Vegetated 

Bioretention (SF)
Tree Infiltration 
Chamber (SF)

No. of Tree 
Infiltration 
Chambers

Right-of-Way 
Bioswale (SF)

Right-of-Way 
Bioswale (LF)

Linear Rain 
Garden (SF)

Subsurface 
Chambers (SC-

740) (SF)

Subsurface 
Storage (Precast 
Concrete) (SF)

Permeable 
Pavers on 

Aggregate Base 
(SF)

Precast Pervious 
Concrete on 

Aggregate Base 
(SF)

Cast-in-Place 
Pervious 

Concrete on 
Aggregate Base 

(SF)

Porous Asphalt 
on Aggregate 

Base (SF)
Synthetic Turf 

Field (SF)

Rain 
Garden/Vegetate

d Bioretention 
(SF)

Tree Infiltration 
Chamber (SF)

No. of Tree 
Infiltration 
Chambers

Right-of-Way 
Bioswale (SF)

Right-of-Way 
Bioswale (LF)

Linear Rain 
Garden (SF)

Subsurface 
Chambers (SC-

740) (SF)

Subsurface 
Storage (Precast 
Concrete) (SF)

Bathhouse And Boat Ramps
215  W Rodney French 
Blvd 2 0.84 0.28 1,028                      1,747                      2,430                      2,610                      2,711                      2,517                      2,937                      674                         828                         14                           715                         143                         579                         292                         295                         4,132                      4,438                      4,609                      4,279                      4,993                      1,146                      1,407                      23                           1,216                      984                         496                         502                        

GI Park Opportunity 0 Ss Bream St 2 0.22 0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         

Bioretention ‐ privately owned  18 Lafayette Street 2 0.21 0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
30 Brock Ave 2 0.54 0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         

Vacant lot  9 Abalone St 2 0.18 0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         

South End Beach
0 Ws W Rodney 
French Blvd 2 1.98 0.60 2,178                      3,703                      5,150                      5,531                      5,744                      5,334                      6,223                      1,428                      1,754                      29                           1,515                      303                         1,227                      618                         626                         8,755                      9,403                      9,765                      9,068                      10,579                   2,428                      2,982                      50                           2,576                      2,086                      2,086                      1,064                     

West Beach
0 Ws W Rodney 
French Blvd 2 0.49 0.15 558                         948                         1,318                      1,416                      1,470                      1,365                      1,593                      366                         449                         7                             388                         78                           314                         158                         160                         2,241                      2,407                      2,500                      2,321                      2,708                      622                         763                         13                           659                         534                         534                         272                        

Volume of Runoff Green Infrastructure Practices, 1.7‐in StormGreen Infrastructure Practices, 1‐in Storm 



Table 3
CSO Group 3
Drainage Analysis

Name Location
CSO 

Group
Lot Size 

(AC)
Hydrologic 
Soil Group

Impervious 
Area (AC)

Runoff Volume 1-
in Storm (CF)

Runoff Volume 
1.7-in Storm (CF)

Permeable 
Pavers on 

Aggregate Base 
(SF)

Precast Pervious 
Concrete on 

Aggregate Base 
(SF)

Cast-in-Place 
Pervious 

Concrete on 
Aggregate Base 

(SF)

Porous Asphalt 
on Aggregate 

Base (SF)
Synthetic Turf 

Field (SF)

Rain Garden/ 
Vegetated 

Bioretention (SF)
Tree Infiltration 
Chamber (SF)

No. of Tree 
Infiltration 
Chambers

Right-of-Way 
Bioswale (SF)

Right-of-Way 
Bioswale (LF)

Linear Rain 
Garden (SF)

Subsurface 
Chambers (SC-

740) (SF)

Subsurface 
Storage (Precast 
Concrete) (SF)

Permeable 
Pavers on 

Aggregate Base 
(SF)

Precast Pervious 
Concrete on 

Aggregate Base 
(SF)

Cast-in-Place 
Pervious 

Concrete on 
Aggregate Base 

(SF)

Porous Asphalt 
on Aggregate 

Base (SF)
Synthetic Turf 

Field (SF)

Rain 
Garden/Vegetate

d Bioretention 
(SF)

Tree Infiltration 
Chamber (SF)

No. of Tree 
Infiltration 
Chambers

Right-of-Way 
Bioswale (SF)

Right-of-Way 
Bioswale (LF)

Linear Rain 
Garden (SF)

Subsurface 
Chambers (SC-

740) (SF)

Subsurface 
Storage (Precast 
Concrete) (SF)

0 Es E Rodney French 
Blvd 3 0.13 0.46 1,682                      2,859                      3,977                      4,271                      4,436                      4,119                      4,805                      1,103                      1,355                      23                           1,170                      234                         948                         477                         483                         6,761                      7,261                      7,541                      7,002                      8,169                      1,875                      2,303                      38                           1,989                      1,611                      811                         822                        

East Beach Parking
0 Ws E Rodney French 
Blvd 3 0.75 0.73 2,644                      4,495                      6,253                      6,716                      6,974                      6,476                      7,555                      1,734                      2,130                      35                           1,840                      368                         1,490                      750                         760                         10,630                   11,417                   11,856                   11,009                   12,844                   2,948                      3,621                      60                           3,127                      2,533                      1,275                      1,292                     

East Beach Parking
0 Ws E Rodney French 
Blvd 3 1.05 1.04 3,769                      6,408                      8,913                      9,573                      9,941                      9,231                      10,770                   2,472                      3,036                      51                           2,622                      524                         2,124                      1,069                      1,083                      15,152                   16,274                   16,900                   15,693                   18,309                   4,202                      5,161                      86                           4,458                      3,610                      1,818                      1,841                     

Cisco Brewers Overflow 
Parking

0 Ws E Rodney French 
Blvd 3 2.75 0.01 39                           66                           91                           98                           102                         95                           111                         25                           31                           1                             27                           5                             22                           11                           11                           156                         167                         173                         161                         188                         43                           53                           1                             46                           37                           19                           19                          

Roosevelt Middle School 119  Frederick St 3 5.51 4.73 17,176                   29,199                   40,613                   43,622                   45,300                   42,064                   49,074                   11,263                   13,833                   231                         11,949                   2,390                      9,677                      4,873                      4,936                      69,043                   74,157                   77,009                   71,509                   83,427                   19,147                   23,516                   392                         20,313                   16,450                   8,283                      8,391                     
12  Ruth St 3 2.50 1.13 4,115                      6,996                      9,731                      10,451                   10,853                   10,078                   11,758                   2,699                      3,314                      55                           2,863                      573                         2,318                      1,167                      1,183                      16,542                   17,767                   18,451                   17,133                   19,988                   4,587                      5,634                      94                           4,867                      3,941                      1,985                      2,010                     

Pump Station
1699  E Rodney 
French Blvd 3 0.23 0.18 645                         1,096                      1,524                      1,637                      1,700                      1,578                      1,841                      423                         519                         9                             448                         90                           363                         183                         185                         2,591                      2,783                      2,890                      2,683                      3,131                      718                         882                         15                           762                         617                         311                         315                        

Vacant Lot to Send Drainage 
Pipe to Subsurface Storage 32 Frederick St 3 0.08 0.01 47                           80                           112                         120                         125                         116                         135                         31                           38                           1                             33                           7                             27                           13                           14                           190                         204                         212                         197                         229                         53                           65                           1                             56                           45                           23                           23                          
Bioretention area 3908 Joyce Drive 3 0.23 0.00 2                             3                             4                             5                             5                             5                             5                             1                             1                             0                             1                             0                             1                             1                             1                             7                             8                             8                             8                             9                             2                             3                             0                             2                             2                             1                             1                            
Bioretention Area 40 Nina St 3 0.19 C 0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
William Taylor School 620  Brock Ave 3 2.04 1.22 4,415                      7,505                      10,438                   11,211                   11,643                   10,811                   12,613                   2,895                      3,555                      59                           3,071                      614                         2,487                      1,252                      1,269                      17,745                   19,059                   19,793                   18,379                   21,442                   4,921                      6,044                      101                         5,221                      4,228                      2,129                      2,157                     
Vacant ‐ 
Bioretention/subsurface 
storage 70 Hedge Street 3 0.08 0.00 1                             2                             3                             3                             4                             3                             4                             1                             1                             0                             1                             0                             1                             0                             0                             5                             6                             6                             6                             7                             2                             2                             0                             2                             1                             1                             1                            
William Taylor School 71  Portland St 3 3.75 3.34 12,130                   20,621                   28,682                   30,806                   31,991                   29,706                   34,657                   7,954                      9,769                      163                         8,438                      1,688                      6,834                      3,441                      3,486                      48,759                   52,371                   54,385                   50,501                   58,917                   13,522                   16,608                   277                         14,345                   11,618                   5,850                      5,926                     
Fire Station 754  Brock Ave 3 0.28 0.14 502                         853                         1,187                      1,275                      1,324                      1,229                      1,434                      329                         404                         7                             349                         70                           283                         142                         144                         2,017                      2,167                      2,250                      2,089                      2,438                      559                         687                         11                           593                         481                         242                         245                        

78  Rodney St 3 0.14 0.11 393                         669                         930                         999                         1,038                      964                         1,124                      258                         317                         5                             274                         55                           222                         112                         113                         1,582                      1,699                      1,764                      1,638                      1,911                      439                         539                         9                             465                         377                         190                         192                        

Grass area by beach  796 Smith Neck Road 3 0.10 0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
Roosevelt School 84  Rodney St 3 0.32 0.31 1,138                      1,935                      2,691                      2,890                      3,001                      2,787                      3,252                      746                         917                         15                           792                         158                         641                         323                         327                         4,575                      4,913                      5,102                      4,738                      5,528                      1,269                      1,558                      26                           1,346                      1,090                      1,090                      556                        
Bioretention Basin P O Box 40159 3 0.28 0.08 287                         488                         678                         729                         757                         703                         820                         188                         231                         4                             200                         40                           162                         81                           82                           1,153                      1,239                      1,286                      1,194                      1,393                      320                         393                         7                             339                         275                         275                         140                        
Bioretention basin P O Box 40159 3 0.22 0.00 7                             12                           17                           18                           19                           17                           20                           5                             6                             0                             5                             1                             4                             2                             2                             29                           31                           32                           30                           35                           8                             10                           0                             8                             7                             7                             3                            

P O Box 7368 3 0.09 0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
Victory Park 224  Brock Ave 3 12.09 A 0.73 2,650                      4,506                      6,267                      6,731                      6,990                      6,491                      7,572                      1,738                      2,135                      36                           1,844                      369                         1,493                      752                         762                         10,654                   11,443                   11,883                   11,034                   12,873                   2,954                      3,629                      60                           3,134                      2,538                      2,538                      1,295                     

Volume of Runoff Green Infrastructure Practices, 1.7‐in StormGreen Infrastructure Practices, 1‐in Storm 



Table 4
CSO Group 4
Drainage Analysis

Name Location
CSO 

Group
Lot Size 
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Hydrologic 
Soil Group
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Area (AC)

Runoff Volume 1-
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Runoff Volume 
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Pavers on 

Aggregate Base 
(SF)

Precast Pervious 
Concrete on 

Aggregate Base 
(SF)

Cast-in-Place 
Pervious 
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(SF)
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on Aggregate 

Base (SF)
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Garden/Vegetate

d Bioretention 
(SF)

Tree Infiltration 
Chamber (SF)

No. of Tree 
Infiltration 
Chambers

Right-of-Way 
Bioswale (SF)

Right-of-Way 
Bioswale (LF)

Linear Rain 
Garden (SF)

Subsurface 
Chambers (SC-

740) (SF)

Subsurface 
Storage (Precast 
Concrete) (SF)

Permeable 
Pavers on 

Aggregate Base 
(SF)

Precast Pervious 
Concrete on 

Aggregate Base 
(SF)

Cast-in-Place 
Pervious 

Concrete on 
Aggregate Base 

(SF)

Porous Asphalt 
on Aggregate 

Base (SF)
Synthetic Turf 

Field (SF)

Rain 
Garden/Vegetate

d Bioretention 
(SF)

Tree Infiltration 
Chamber (SF)

No. of Tree 
Infiltration 
Chambers

Right-of-Way 
Bioswale (SF)

Right-of-Way 
Bioswale (LF)

Linear Rain 
Garden (SF)

Subsurface 
Chambers (SC-

740) (SF)

Subsurface 
Storage (Precast 
Concrete) (SF)

Parking Lot 0 Es Ash St 4 0.15 0.15 559                         951                         1,323                      1,421                      1,476                      1,370                      1,599                      367                         451                         8                             389                         78                           315                         159                         161                         2,249                      2,416                      2,508                      2,329                      2,717                      624                         766                         13                           662                         536                         270                         273                        
Parking Lot 0 Es Ash St 4 0.11 0.11 384                         653                         908                         976                         1,013                      941                         1,098                      252                         309                         5                             267                         53                           216                         109                         110                         1,544                      1,658                      1,722                      1,599                      1,866                      428                         526                         9                             454                         368                         185                         188                        
Grass 0 Es Cedar St 4 0.07 0.00 0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                            
Parking Lot 0 Es Cottage St 4 0.19 0.16 578                         983                         1,367                      1,468                      1,524                      1,416                      1,652                      379                         466                         8                             402                         80                           326                         164                         166                         2,323                      2,496                      2,592                      2,406                      2,808                      644                         791                         13                           684                         554                         279                         282                        
Triangle park space 0 Es County St 4 0.40 0.03 125                         213                         296                         318                         330                         307                         358                         82                           101                         2                             87                           17                           71                           36                           36                           504                         541                         562                         522                         609                         140                         172                         3                             148                         120                         60                           61                          
Parking Lot 0 Es Hillman St 4 0.15 0.14 521                         887                         1,233                      1,324                      1,375                      1,277                      1,490                      342                         420                         7                             363                         73                           294                         148                         150                         2,096                      2,251                      2,338                      2,171                      2,533                      581                         714                         12                           617                         499                         251                         255                        
NBHA 0 Es Mohawk Ct 4 0.10 0.00 2                             4                             6                             6                             6                             6                             7                             2                             2                             0                             2                             0                             1                             1                             1                             9                             10                           11                           10                           11                           3                             3                             0                             3                             2                             1                             1                            
NBHA 0 Es Mohawk Ct 4 0.16 0.00 15                           26                           36                           38                           40                           37                           43                           10                           12                           0                             10                           2                             8                             4                             4                             61                           65                           68                           63                           73                           17                           21                           0                             18                           14                           7                             7                            
Parking Lot Of Alfred Gomes 
Elementary 0 Es S Second St 4 1.42 0.85 3,092                      5,256                      7,310                      7,852                      8,154                      7,571                      8,833                      2,027                      2,490                      41                           2,151                      430                         1,742                      877                         888                         12,428                   13,348                   13,862                   12,871                   15,017                   3,446                      4,233                      71                           3,656                      2,961                      1,491                      1,510                     
Morse Cutting Tools 
Brownfield Site 0 Es S Sixth St 4 1.75 0.02 81                           137                         191                         205                         213                         198                         231                         53                           65                           1                             56                           11                           46                           23                           23                           325                         349                         363                         337                         393                         90                           111                         2                             96                           77                           39                           40                          
NBHA 0 Es Shawnee Ct 4 0.14 0.05 193                         329                         457                         491                         510                         473                         552                         127                         156                         3                             134                         27                           109                         55                           56                           777                         835                         867                         805                         939                         215                         265                         4                             229                         185                         93                           94                          
Large open space 0 Ne Blackmer St 4 3.41 A 0.22 815                         1,385                      1,927                      2,070                      2,149                      1,996                      2,328                      534                         656                         11                           567                         113                         459                         231                         234                         3,276                      3,518                      3,654                      3,393                      3,958                      908                         1,116                      19                           964                         780                         393                         398                        
Grass/Side Yard Of House? 0 Ns Blackmer St 4 0.08 0.00 10                           17                           23                           25                           26                           24                           28                           7                             8                             0                             7                             1                             6                             3                             3                             40                           43                           45                           41                           48                           11                           14                           0                             12                           10                           5                             5                            

0 Ns Hillman St 4 0.13 0.02 80                           137                         190                         204                         212                         197                         229                         53                           65                           1                             56                           11                           45                           23                           23                           323                         347                         360                         334                         390                         90                           110                         2                             95                           77                           39                           39                          
Parking Lot 0 Ns Morgan St 4 0.54 0.39 1,423                      2,420                      3,366                      3,615                      3,754                      3,486                      4,067                      933                         1,146                      19                           990                         198                         802                         404                         409                         5,722                      6,146                      6,382                      5,926                      6,914                      1,587                      1,949                      32                           1,683                      1,363                      686                         695                        
Grass/Vacant Lot 0 Ns Smith St 4 0.07 0.03 102                         174                         242                         260                         270                         251                         292                         67                           82                           1                             71                           14                           58                           29                           29                           411                         442                         459                         426                         497                         114                         140                         2                             121                         98                           49                           50                          
Carney Academy 0 Nw Elm St 4 0.73 0.59 2,136                      3,631                      5,051                      5,425                      5,633                      5,231                      6,103                      1,401                      1,720                      29                           1,486                      297                         1,203                      606                         614                         8,586                      9,222                      9,577                      8,892                      10,375                   2,381                      2,924                      49                           2,526                      2,046                      1,030                      1,043                     
Parking Lot 0 Ss Elm St 4 0.09 0.08 297                         504                         701                         753                         782                         726                         847                         194                         239                         4                             206                         41                           167                         84                           85                           1,192                      1,281                      1,330                      1,235                      1,441                      331                         406                         7                             351                         284                         143                         145                        
Parking Lot 0 Ss Hillman St 4 0.65 0.57 2,058                      3,499                      4,867                      5,228                      5,429                      5,041                      5,881                      1,350                      1,658                      28                           1,432                      286                         1,160                      584                         591                         8,274                      8,887                      9,229                      8,569                      9,998                      2,295                      2,818                      47                           2,434                      1,971                      993                         1,006                     

0 Ws John F Kennedy 
Hwy 4 0.02 0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         

Fire Station 0 Ws Purchase St 4 0.18 0.15 544                         926                         1,287                      1,383                      1,436                      1,333                      1,556                      357                         439                         7                             379                         76                           307                         154                         156                         2,189                      2,351                      2,441                      2,267                      2,645                      607                         745                         12                           644                         521                         263                         266                        
Large Park 0 Ws Purchase St 4 1.69 0.69 2,515                      4,276                      5,948                      6,388                      6,634                      6,160                      7,187                      1,649                      2,026                      34                           1,750                      350                         1,417                      714                         723                         10,111                   10,860                   11,278                   10,473                   12,218                   2,804                      3,444                      57                           2,975                      2,409                      1,213                      1,229                     
Fire Dept Parking Lot 0 Ws Purchase St 4 0.16 0.15 560                         952                         1,325                      1,423                      1,477                      1,372                      1,601                      367                         451                         8                             390                         78                           316                         159                         161                         2,252                      2,419                      2,512                      2,332                      2,721                      625                         767                         13                           663                         537                         270                         274                        
Monte Park 0 Ss Cannon St 4 0.73 0.40 1,434                      2,438                      3,392                      3,643                      3,783                      3,513                      4,098                      941                         1,155                      19                           998                         200                         808                         407                         412                         5,766                      6,193                      6,431                      5,972                      6,967                      1,599                      1,964                      33                           1,696                      1,374                      692                         701                        
Grass 0 Ws S Water St 4 0.07 0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
Park 0 Es S Second St 4 3.61 0.73 2,649                      4,504                      6,265                      6,729                      6,988                      6,488                      7,570                      1,737                      2,134                      36                           1,843                      369                         1,493                      752                         761                         10,650                   11,439                   11,879                   11,030                   12,869                   2,953                      3,627                      60                           3,133                      2,538                      1,278                      1,294                     
NBHA 12 22 Caroline St 4 3.08 1.27 4,613                      7,842                      10,908                   11,716                   12,166                   11,297                   13,180                   3,025                      3,715                      62                           3,209                      642                         2,599                      1,309                      1,326                      18,543                   19,917                   20,683                   19,205                   22,406                   5,142                      6,316                      105                         5,455                      4,418                      2,225                      2,253                     

126 134 Blackmer St 4 0.11 0.10 357                         607                         844                         906                         941                         874                         1,020                      234                         287                         5                             248                         50                           201                         101                         103                         1,435                      1,541                      1,600                      1,486                      1,733                      398                         489                         8                             422                         342                         172                         174                        
Open area, close to beach 133 William Street 4 9.23 A 0.05 197                         335                         466                         500                         519                         482                         563                         129                         159                         3                             137                         27                           111                         56                           57                           792                         850                         883                         820                         957                         220                         270                         4                             233                         189                         95                           96                          
Baseball Field 133 William Street 4 0.46 0.00 0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                            

133 William Street 4 0.33 0.22 804                         1,367                      1,902                      2,042                      2,121                      1,969                      2,298                      527                         648                         11                           559                         112                         453                         228                         231                         3,233                      3,472                      3,606                      3,348                      3,906                      896                         1,101                      18                           951                         770                         388                         393                        
Park/Playground 133 William Street 4 1.90 0.59 2,134                      3,628                      5,046                      5,420                      5,628                      5,226                      6,097                      1,399                      1,719                      29                           1,485                      297                         1,202                      605                         613                         8,578                      9,214                      9,568                      8,884                      10,365                   2,379                      2,922                      49                           2,524                      2,044                      1,029                      1,042                     
NBHA 134  S Second St 4 0.94 0.64 2,334                      3,967                      5,518                      5,926                      6,154                      5,715                      6,667                      1,530                      1,879                      31                           1,623                      325                         1,315                      662                         671                         9,380                      10,075                   10,462                   9,715                      11,334                   2,601                      3,195                      53                           2,760                      2,235                      1,125                      1,140                     
NBHA  134  S Second St 4 1.31 0.73 2,659                      4,521                      6,288                      6,754                      7,013                      6,513                      7,598                      1,744                      2,142                      36                           1,850                      370                         1,498                      754                         764                         10,690                   11,481                   11,923                   11,071                   12,916                   2,964                      3,641                      61                           3,145                      2,547                      1,282                      1,299                     
School 135  Shawmut Ave 4 1.60 0.77 2,793                      4,747                      6,603                      7,092                      7,365                      6,839                      7,979                      1,831                      2,249                      37                           1,943                      389                         1,573                      792                         802                         11,225                   12,057                   12,520                   11,626                   13,564                   3,113                      3,823                      64                           3,302                      2,675                      1,347                      1,364                     

152 154 S Second St 4 1.01 0.25 895                         1,521                      2,116                      2,272                      2,360                      2,191                      2,556                      587                         721                         12                           622                         124                         504                         254                         257                         3,597                      3,863                      4,012                      3,725                      4,346                      997                         1,225                      20                           1,058                      857                         431                         437                        
City Offices 181  Hillman St 4 3.15 2.58 9,350                      15,896                   22,109                   23,747                   24,660                   22,899                   26,715                   6,131                      7,530                      126                         6,505                      1,301                      5,268                      2,653                      2,687                      37,586                   40,370                   41,922                   38,928                   45,416                   10,423                   12,802                   213                         11,058                   8,955                      4,509                      4,568                     
Playground 0 Ws Ash St 4 0.82 0.42 1,520                      2,584                      3,595                      3,861                      4,009                      3,723                      4,343                      997                         1,224                      20                           1,058                      212                         856                         431                         437                         6,111                      6,563                      6,816                      6,329                      7,384                      1,695                      2,081                      35                           1,798                      1,456                      733                         743                        

24 32 Delano St 4 0.27 0.26 932                         1,584                      2,203                      2,367                      2,458                      2,282                      2,662                      611                         750                         13                           648                         130                         525                         264                         268                         3,746                      4,023                      4,178                      3,879                      4,526                      1,039                      1,276                      21                           1,102                      892                         449                         455                        
Carney Academy 247  Elm St 4 4.23 2.51 9,099                      15,468                   21,514                   23,108                   23,996                   22,282                   25,996                   5,966                      7,328                      122                         6,329                      1,266                      5,126                      2,581                      2,615                      36,574                   39,283                   40,794                   37,880                   44,193                   10,143                   12,457                   208                         10,760                   8,714                      4,388                      4,445                     

27 29 Delano St 4 0.10 0.04 139                         236                         329                         353                         367                         341                         397                         91                           112                         2                             97                           19                           78                           39                           40                           559                         601                         624                         579                         676                         155                         190                         3                             165                         133                         67                           68                          
Alfred Gomes Elementary 
School 286  S Second St 4 5.59 3.63 13,173                   22,394                   31,147                   33,455                   34,741                   32,260                   37,636                   8,638                      10,609                   177                         9,164                      1,833                      7,421                      3,737                      3,785                      52,950                   56,873                   59,060                   54,841                   63,982                   14,684                   18,035                   301                         15,578                   12,616                   6,353                      6,435                     

293 Cottage St 4 0.09 0.00 10                           17                           24                           26                           27                           25                           29                           7                             8                             0                             7                             1                             6                             3                             3                             41                           44                           46                           42                           50                           11                           14                           0                             12                           10                           5                             5                            
293 Cottage Street 4 0.05 0.00 1                             1                             2                             2                             2                             2                             2                             1                             1                             0                             1                             0                             0                             0                             0                             3                             3                             3                             3                             4                             1                             1                             0                             1                             1                             0                             0                            
293 Cottage Street 4 0.30 0.00 0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             0                             1                             1                             0                             1                             0                             0                             0                             0                             0                             0                             0                            
344 W. Morgan St 4 0.06 0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         

Privately owned lot
40 Court Street Suite 
650 4 0.35 0.30 1,099                      1,869                      2,599                      2,792                      2,899                      2,692                      3,141                      721                         885                         15                           765                         153                         619                         312                         316                         4,419                      4,746                      4,929                      4,577                      5,339                      1,225                      1,505                      25                           1,300                      1,053                      530                         537                        
43 49 Delano St 4 0.16 0.13 488                         829                         1,154                      1,239                      1,287                      1,195                      1,394                      320                         393                         7                             339                         68                           275                         138                         140                         1,961                      2,106                      2,187                      2,031                      2,370                      544                         668                         11                           577                         467                         235                         238                        

New Bedford School 
Department 455  County St 4 2.51 2.19 7,959                      13,530                   18,819                   20,213                   20,991                   19,491                   22,740                   5,219                      6,410                      107                         5,537                      1,107                      4,484                      2,258                      2,287                      31,992                   34,362                   35,684                   33,135                   38,658                   8,872                      10,897                   182                         9,412                      7,623                      3,838                      3,888                     
NBHA 55 56 Cherokee Ct 4 0.13 0.05 192                         327                         454                         488                         507                         470                         549                         126                         155                         3                             134                         27                           108                         54                           55                           772                         829                         861                         800                         933                         214                         263                         4                             227                         184                         93                           94                          
Large open area 59 Elm Street 4 7.75 A 0.81 2,937                      4,992                      6,944                      7,458                      7,745                      7,192                      8,391                      1,926                      2,365                      39                           2,043                      409                         1,654                      833                         844                         11,805                   12,679                   13,167                   12,226                   14,264                   3,274                      4,021                      67                           3,473                      2,813                      1,416                      1,435                     
Privately owned vacant lot 6 Oaklawn Dr 4 0.08 0.00 1                             2                             2                             3                             3                             3                             3                             1                             1                             0                             1                             0                             1                             0                             0                             4                             5                             5                             4                             5                             1                             1                             0                             1                             1                             1                             1                            
Privately owned vacant lot 6 Oaklawn Drive 4 0.08 0.00 1                             2                             2                             3                             3                             3                             3                             1                             1                             0                             1                             0                             1                             0                             0                             4                             5                             5                             4                             5                             1                             1                             0                             1                             1                             1                             1                            

640 648 S First St 4 0.28 0.24 864                         1,469                      2,044                      2,195                      2,279                      2,117                      2,469                      567                         696                         12                           601                         120                         487                         245                         248                         3,474                      3,731                      3,875                      3,598                      4,198                      963                         1,183                      20                           1,022                      828                         417                         422                        
662 676 S First St 4 0.25 0.18 654                         1,111                      1,546                      1,660                      1,724                      1,601                      1,868                      429                         526                         9                             455                         91                           368                         185                         188                         2,628                      2,822                      2,931                      2,722                      3,175                      729                         895                         15                           773                         626                         315                         319                        
678  S First St 4 0.13 0.12 420                         714                         993                         1,066                      1,107                      1,028                      1,200                      275                         338                         6                             292                         58                           237                         119                         121                         1,688                      1,813                      1,883                      1,748                      2,039                      468                         575                         10                           497                         402                         202                         205                        
679 685 S First St 4 0.25 0.19 683                         1,160                      1,614                      1,734                      1,800                      1,672                      1,950                      448                         550                         9                             475                         95                           385                         194                         196                         2,744                      2,947                      3,061                      2,842                      3,316                      761                         935                         16                           807                         654                         329                         333                        
790 Rockdale Ave 4 0.41 0.01 53                           90                           126                         135                         140                         130                         152                         35                           43                           1                             37                           7                             30                           15                           15                           214                         230                         239                         222                         259                         59                           73                           1                             63                           51                           26                           26                          
865 879 S Water St 4 0.29 0.27 984                         1,672                      2,326                      2,498                      2,594                      2,409                      2,810                      645                         792                         13                           684                         137                         554                         279                         283                         3,954                      4,247                      4,410                      4,095                      4,777                      1,096                      1,347                      22                           1,163                      942                         942                         480                        
899 907 S Water St 4 0.16 0.13 457                         776                         1,080                      1,159                      1,204                      1,118                      1,304                      299                         368                         6                             318                         64                           257                         130                         131                         1,835                      1,971                      2,047                      1,901                      2,217                      509                         625                         10                           540                         437                         437                         223                        

vacant lot privately owned P O Box 70822 4 0.06 0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
Roberto Clemente Park 0 Ws S First St 4 0.10 0.02 68                           116                         161                         173                         180                         167                         195                         45                           55                           1                             47                           9                             38                           19                           20                           274                         295                         306                         284                         332                         76                           93                           2                             81                           65                           65                           33                          
Roberto Clemente Park 0 Ws S First St 4 0.31 0.19 695                         1,181                      1,643                      1,765                      1,833                      1,702                      1,985                      456                         560                         9                             483                         97                           391                         197                         200                         2,793                      3,000                      3,116                      2,893                      3,375                      775                         951                         16                           822                         666                         666                         339                        

Volume of Runoff Green Infrastructure Practices, 1.7‐in StormGreen Infrastructure Practices, 1‐in Storm 



Table 5
CSO Group 5
Drainage Analysis

Name Location
CSO 

Group
Lot Size 

(AC)
Hydrologic 
Soil Group

Impervious 
Area (AC)

Runoff Volume 
1-in Storm (CF)

Runoff Volume 
1.7-in Storm 

(CF)

Permeable 
Pavers on 

Aggregate Base 
(SF)

Precast Pervious 
Concrete on 

Aggregate Base 
(SF)

Cast-in-Place 
Pervious 

Concrete on 
Aggregate Base 

(SF)

Porous Asphalt 
on Aggregate 

Base (SF)
Synthetic Turf 

Field (SF)

Rain 
Garden/Vegetate

d Bioretention 
(SF)

Tree Infiltration 
Chamber (SF)

No. of Tree 
Infiltration 
Chambers

Right-of-Way 
Bioswale (SF)

Right-of-Way 
Bioswale (LF)

Linear Rain 
Garden (SF)

Subsurface 
Chambers (SC-

740) (SF)

Subsurface 
Storage (Precast 
Concrete) (SF)

Permeable 
Pavers on 

Aggregate Base 
(SF)

Precast Pervious 
Concrete on 

Aggregate Base 
(SF)

Cast-in-Place 
Pervious 

Concrete on 
Aggregate Base 

(SF)

Porous Asphalt 
on Aggregate 

Base (SF)
Synthetic Turf 

Field (SF)

Rain 
Garden/Vegetate

d Bioretention 
(SF)

Tree Infiltration 
Chamber (SF)

No. of Tree 
Infiltration 
Chambers

Right-of-Way 
Bioswale (SF)

Right-of-Way 
Bioswale (LF)

Linear Rain 
Garden (SF)

Subsurface 
Chambers (SC-

740) (SF)

Subsurface 
Storage (Precast 
Concrete) (SF)

Parking Lot 0 Ws N Sixth St 5 0.25 0.25 915                        1,556                   2,164                      2,324                      2,414                      2,241                      2,615                      600                         737                         12                           637                         127                         516                         260                         263                         3,679                      3,951                      4,103                      3,810                      4,445                      1,020                      1,253                      21                           1,082                      876                         441                         447                        
NB Parking Lot 133 William Street 5 0.11 0.00 ‐                         ‐                       ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
Vacant lot in between two 
buildings 18 Wolcott Street 5 0.22 0.20 727                        1,236                   1,720                      1,847                      1,918                      1,781                      2,078                      477                         586                         10                           506                         101                         410                         206                         209                         2,923                      3,140                      3,261                      3,028                      3,532                      811                         996                         17                           860                         696                         351                         355                        
Vacant lot used for parking  182 Walnut 5 0.07 0.00 ‐                         ‐                       ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
Vacant lot 376 Boylston Street 5 0.07 0.00 ‐                         ‐                       ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
Vacant Lot 376 Boylston Street 5 0.03 0.00 ‐                         ‐                       ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
Vacant lot 376 Boylston Street 5 0.01 0.00 ‐                         ‐                       ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
Private vacant lot  452A State Road 5 0.10 0.07 262                        445                      619                         665                         690                         641                         748                         172                         211                         4                             182                         36                           147                         74                           75                           1,052                      1,130                      1,173                      1,089                      1,271                      292                         358                         6                             309                         251                         126                         128                        
Parking Garage 51  Elm St 5 2.10 2.06 7,463                     12,686                 17,645                   18,952                   19,681                   18,276                   21,321                   4,893                      6,010                      100                         5,191                      1,038                      4,204                      2,117                      2,144                      29,997                   32,219                   33,458                   31,068                   36,246                   8,319                      10,217                   170                         8,825                      7,147                      3,599                      3,645                     
NBHA 725  Pleasant St 5 1.26 0.75 2,706                     4,600                   6,398                      6,872                      7,136                      6,626                      7,731                      1,774                      2,179                      36                           1,882                      376                         1,524                      768                         778                         10,876                   11,682                   12,131                   11,265                   13,142                   3,016                      3,704                      62                           3,200                      2,591                      1,305                      1,322                     

Volume of Runoff Green Infrastructure Practices, 1.7‐in StormGreen Infrastructure Practices, 1‐in Storm 



Table 6
CSO Group 6
Drainage Analysis

Name Location
CSO 

Group
Lot Size 

(AC)
Hydrologic 
Soil Group

Impervious 
Area (AC)

Runoff Volume 1-
in Storm (CF)

Runoff Volume 
1.7-in Storm (CF)

Permeable 
Pavers on 

Aggregate Base 
(SF)

Precast Pervious 
Concrete on 

Aggregate Base 
(SF)

Cast-in-Place 
Pervious 

Concrete on 
Aggregate Base 

(SF)

Porous Asphalt 
on Aggregate 

Base (SF)
Synthetic Turf 

Field (SF)

Rain 
Garden/Vegetate

d Bioretention 
(SF)

Tree Infiltration 
Chamber (SF)

No. of Tree 
Infiltration 
Chambers

Right-of-Way 
Bioswale (SF)

Right-of-Way 
Bioswale (LF)

Linear Rain 
Garden (SF)

Subsurface 
Chambers (SC-

740) (SF)

Subsurface 
Storage (Precast 
Concrete) (SF)

Permeable 
Pavers on 

Aggregate Base 
(SF)

Precast Pervious 
Concrete on 

Aggregate Base 
(SF)

Cast-in-Place 
Pervious 

Concrete on 
Aggregate Base 

(SF)

Porous Asphalt 
on Aggregate 

Base (SF)
Synthetic Turf 

Field (SF)

Rain 
Garden/Vegetate

d Bioretention 
(SF)

Tree Infiltration 
Chamber (SF)

No. of Tree 
Infiltration 
Chambers

Right-of-Way 
Bioswale (SF)

Right-of-Way 
Bioswale (LF)

Linear Rain 
Garden (SF)

Subsurface 
Chambers (SC-

740) (SF)

Subsurface 
Storage (Precast 
Concrete) (SF)

Hayden Mcfadden Elementary 0 Es County St 6 1.28 0.30 1,078                      1,833                      2,549                      2,738                      2,843                      2,640                      3,080                      707                         868                         14                           750                         150                         607                         306                         310                         4,333                      4,654                      4,833                      4,488                      5,236                      1,202                      1,476                      25                           1,275                      1,032                      520                         527                        
Parking Lot 0 Ne Logan St 6 0.68 0.61 2,202                      3,743                      5,206                      5,592                      5,807                      5,392                      6,291                      1,444                      1,773                      30                           1,532                      306                         1,240                      625                         633                         8,851                      9,506                      9,872                      9,167                      10,695                   2,454                      3,015                      50                           2,604                      2,109                      1,062                      1,076                     

Industrial
0 Ss Antonio L Costa 
Blvd 6 2.89 2.70 9,805                      16,668                   23,183                   24,900                   25,858                   24,011                   28,013                   6,429                      7,896                      132                         6,821                      1,364                      5,524                      2,781                      2,817                      39,411                   42,331                   43,959                   40,819                   47,622                   10,930                   13,424                   224                         11,595                   9,390                      4,728                      4,790                     

Small Parcel of Parking Lot 0 Ss Pearl St 6 0.04 0.47 1,693                      2,878                      4,003                      4,300                      4,465                      4,146                      4,837                      1,110                      1,364                      23                           1,178                      236                         954                         480                         487                         6,806                      7,310                      7,591                      7,049                      8,223                      1,887                      2,318                      39                           2,002                      1,622                      817                         827                        
Parking Lot 0 Ws Purchase St 6 0.25 0.12 422                         717                         997                         1,071                      1,112                      1,033                      1,205                      277                         340                         6                             293                         59                           238                         120                         121                         1,695                      1,821                      1,891                      1,756                      2,048                      470                         577                         10                           499                         404                         203                         206                        

Old parking lot, dumping ground
100 North Front 
Street 6 1.69 0.82 2,995                      5,091                      7,081                      7,605                      7,898                      7,334                      8,556                      1,964                      2,412                      40                           2,083                      417                         1,687                      850                         861                         12,038                   12,929                   13,426                   12,467                   14,545                   3,338                      4,100                      68                           3,541                      2,868                      1,444                      1,463                     

Fire Station 1204  Purchase St 6 1.30 1.12 4,070                      6,918                      9,623                      10,335                   10,733                   9,966                      11,627                   2,669                      3,277                      55                           2,831                      566                         2,293                      1,154                      1,169                      16,358                   17,570                   18,246                   16,943                   19,766                   4,537                      5,572                      93                           4,813                      3,898                      1,963                      1,988                     
Parking Lot for MassJobs? 133 William Street 6 1.38 1.01 3,661                      6,223                      8,656                      9,297                      9,655                      8,965                      10,459                   2,400                      2,948                      49                           2,547                      509                         2,062                      1,038                      1,052                      14,715                   15,805                   16,413                   15,240                   17,780                   4,081                      5,012                      84                           4,329                      3,506                      1,765                      1,788                     
Parking Lot  133 William Street 6 0.26 0.25 925                         1,573                      2,187                      2,349                      2,440                      2,265                      2,643                      607                         745                         12                           644                         129                         521                         262                         266                         3,718                      3,994                      4,147                      3,851                      4,493                      1,031                      1,267                      21                           1,094                      886                         446                         452                        
School 2105  Purchase St 6 2.86 2.10 7,640                      12,988                   18,065                   19,403                   20,149                   18,710                   21,829                   5,010                      6,153                      103                         5,315                      1,063                      4,304                      2,167                      2,195                      30,711                   32,985                   34,254                   31,807                   37,109                   8,517                      10,460                   174                         9,035                      7,317                      3,685                      3,732                     
State Offices 360  Coggeshall St 6 1.25 0.74 2,688                      4,570                      6,356                      6,827                      7,089                      6,583                      7,680                      1,763                      2,165                      36                           1,870                      374                         1,514                      763                         772                         10,805                   11,606                   12,052                   11,191                   13,056                   2,997                      3,680                      61                           3,179                      2,575                      1,296                      1,313                     
John A Parker School 705  County St 6 2.50 2.00 7,260                      12,341                   17,165                   18,437                   19,146                   17,778                   20,742                   4,760                      5,847                      97                           5,050                      1,010                      4,090                      2,059                      2,086                      29,181                   31,343                   32,548                   30,223                   35,261                   8,093                      9,939                      166                         8,585                      6,953                      3,501                      3,546                     

Parking Lot 
Pier 3 Wharfinger 
Building 6 1.92 1.71 6,224                      10,581                   14,717                   15,808                   16,416                   15,243                   17,783                   4,081                      5,013                      84                           4,330                      866                         3,507                      1,766                      1,789                      25,020                   26,873                   27,906                   25,913                   30,232                   6,938                      8,522                      142                         7,361                      5,961                      5,961                      3,041                     

Whale'S Tooth Parking Lot 0 Es Acushnet Ave 6 3.38 3.11 11,282                   19,180                  

Volume of Runoff Green Infrastructure Practices, 1.7‐in StormGreen Infrastructure Practices, 1‐in Storm 



Table 7
CSO Group 7
Drainage Analysis

Name Location
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Aggregate Base 
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Tree Infiltration 
Chamber (SF)

No. of Tree 
Infiltration 
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Right-of-Way 
Bioswale (SF)

Right-of-Way 
Bioswale (LF)
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Garden (SF)
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740) (SF)

Subsurface 
Storage (Precast 
Concrete) (SF)

Permeable 
Pavers on 

Aggregate Base 
(SF)

Precast Pervious 
Concrete on 

Aggregate Base 
(SF)

Cast-in-Place 
Pervious 

Concrete on 
Aggregate Base 

(SF)

Porous Asphalt 
on Aggregate 

Base (SF)
Synthetic Turf 

Field (SF)

Rain 
Garden/Vegetate

d Bioretention 
(SF)

Tree Infiltration 
Chamber (SF)

No. of Tree 
Infiltration 
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Right-of-Way 
Bioswale (SF)

Right-of-Way 
Bioswale (LF)

Linear Rain 
Garden (SF)

Subsurface 
Chambers (SC-

740) (SF)

Subsurface 
Storage (Precast 
Concrete) (SF)

Payne Cutlery ‐ Phillips Ave 
Schoole/ Elco Site 0 Es Church St 7 3.18 0.03 124                         210                         292                         314                         326                         303                         353                         81                           100                         2                             86                           17                           70                           35                           36                           497                         534                         554                         515                         601                         138                         169                         3                             146                         118                         60                           60                          
Parking Lot 0 Es Jefferson St 7 0.22 0.16 584                         992                         1,380                      1,482                      1,539                      1,429                      1,667                      383                         470                         8                             406                         81                           329                         166                         168                         2,346                      2,520                      2,617                      2,430                      2,835                      651                         799                         13                           690                         559                         281                         285                        
Vacant Lot 0 Es Mt Pleasant St 7 0.33 0.01 23                           40                           55                           59                           61                           57                           66                           15                           19                           0                             16                           3                             13                           7                             7                             93                           100                         104                         97                           113                         26                           32                           1                             27                           22                           11                           11                          
Parking lot/grass 0 Es Mt Pleasant St 7 0.59 C 0.32 1,178                      2,002                      2,784                      2,991                      3,106                      2,884                      3,364                      772                         948                         16                           819                         164                         663                         334                         338                         4,733                      5,084                      5,280                      4,902                      5,720                      1,313                      1,612                      27                           1,393                      1,128                      568                         575                        
Parking Lot ‐ public 0 Ns Beetle St 7 0.21 0.11 396                         673                         937                         1,006                      1,045                      970                         1,132                      260                         319                         5                             276                         55                           223                         112                         114                         1,592                      1,710                      1,776                      1,649                      1,924                      442                         542                         9                             468                         379                         191                         194                        
State Offices 0 R Ss Coggeshall St 7 0.06 0.05 164                         279                         387                         416                         432                         401                         468                         107                         132                         2                             114                         23                           92                           46                           47                           659                         707                         735                         682                         796                         183                         224                         4                             194                         157                         79                           80                          
Abraham Lincoln School 0 Se Query St 7 2.07 0.13 479                         815                         1,133                      1,217                      1,264                      1,174                      1,369                      314                         386                         6                             333                         67                           270                         136                         138                         1,926                      2,069                      2,149                      1,995                      2,328                      534                         656                         11                           567                         459                         231                         234                        
Eddie James Park 0 Ss Barrett St 7 0.14 0.01 29                           49                           68                           73                           76                           71                           82                           19                           23                           0                             20                           4                             16                           8                             8                             116                         125                         129                         120                         140                         32                           40                           1                             34                           28                           14                           14                          
Grass/Playground 0 Ss Barrett St 7 0.15 0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
State Offices 0 Ss Coggeshall St 7 0.42 0.37 1,335                      2,270                      3,157                      3,391                      3,521                      3,269                      3,814                      875                         1,075                      18                           929                         186                         752                         379                         384                         5,366                      5,764                      5,986                      5,558                      6,485                      1,488                      1,828                      30                           1,579                      1,279                      644                         652                        
Grass Area  0 Ss Coggeshall St 7 0.76 0.18 663                         1,127                      1,568                      1,684                      1,749                      1,624                      1,895                      435                         534                         9                             461                         92                           374                         188                         191                         2,666                      2,863                      2,973                      2,761                      3,221                      739                         908                         15                           784                         635                         320                         324                        
Payne Cutlery ‐ Phillips Ave 
Schoole/ Elco Site 0 Ss Collette St 7 1.81 1.39 5,056                      8,596                      11,956                   12,841                   13,335                   12,383                   14,446                   3,316                      4,072                      68                           3,517                      703                         2,849                      1,434                      1,453                      20,325                   21,830                   22,670                   21,050                   24,559                   5,636                      6,923                      115                         5,980                      4,843                      2,438                      2,470                     
Grass/Playground 0 Ss Barrett St 7 0.15 0.03 104                         176                         245                         263                         273                         254                         296                         68                           83                           1                             72                           14                           58                           29                           30                           416                         447                         464                         431                         503                         115                         142                         2                             123                         99                           50                           51                          
Grass/Playground 0 Ss Barrett St 7 0.15 0.06 215                         366                         509                         547                         568                         527                         615                         141                         173                         3                             150                         30                           121                         61                           62                           865                         929                         965                         896                         1,045                      240                         295                         5                             254                         206                         104                         105                        
Grass/Playground 0 Ss Barrett St 7 0.13 0.00 4                             6                             8                             9                             9                             9                             10                           2                             3                             0                             2                             0                             2                             1                             1                             14                           15                           16                           15                           17                           4                             5                             0                             4                             3                             2                             2                            
Parking Lot 0 Ss Sawyer St 7 0.05 0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
Parking Lot 0 Ss Sawyer St 7 0.27 0.26 938                         1,595                      2,219                      2,383                      2,475                      2,298                      2,681                      615                         756                         13                           653                         131                         529                         266                         270                         3,772                      4,051                      4,207                      3,906                      4,557                      1,046                      1,285                      21                           1,110                      899                         452                         458                        
Stop & Shop 0 Ss Tarkiln Hill Rd 7 0.46 6.97 25,316                   43,037                   59,860                   64,294                   66,766                   61,997                   72,330                   16,600                   20,388                   340                         17,611                   3,522                      14,262                   7,182                      7,275                      101,761                 109,299                 113,503                 105,396                 122,962                 28,221                   34,660                   578                         29,938                   24,246                   12,209                   12,367                  
Grass/Playground 0 Ss Barrett St 7 0.14 0.02 66                           113                         157                         169                         175                         163                         190                         44                           54                           1                             46                           9                             37                           19                           19                           267                         287                         298                         277                         323                         74                           91                           2                             79                           64                           32                           32                          
Grass/Playground 0 Ss Barrett St 7 0.14 0.07 255                         434                         604                         648                         673                         625                         729                         167                         206                         3                             178                         36                           144                         72                           73                           1,026                      1,102                      1,144                      1,063                      1,240                      285                         349                         6                             302                         244                         123                         125                        
Grass 0 Ws Phillips Ave 7 0.10 0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
NB Dept of Public Infrastructure 0 Ws Shawmut Ave 7 4.06 3.25 11,798                   20,056                   27,896                   29,962                   31,114                   28,892                   33,707                   7,736                      9,501                      158                         8,207                      1,641                      6,646                      3,347                      3,390                      47,422                   50,935                   52,894                   49,116                   57,302                   13,151                   16,152                   269                         13,952                   11,299                   5,690                      5,763                     
Outdoor Basketball Court/Field 0 Es Belleville Ave 7 0.79 0.09 327                         555                         773                         830                         862                         800                         934                         214                         263                         4                             227                         45                           184                         93                           94                           1,313                      1,411                      1,465                      1,360                      1,587                      364                         447                         7                             386                         313                         158                         160                        
Basin  100 Sharp Street 7 0.16 C 0.11 387                         658                         916                         983                         1,021                      948                         1,106                      254                         312                         5                             269                         54                           218                         110                         111                         1,557                      1,672                      1,736                      1,612                      1,881                      432                         530                         9                             458                         371                         187                         189                        
Private lot  1031 Phillips Road 7 0.12 0.12 445                         756                         1,051                      1,129                      1,172                      1,089                      1,270                      291                         358                         6                             309                         62                           250                         126                         128                         1,787                      1,919                      1,993                      1,851                      2,159                      496                         609                         10                           526                         426                         214                         217                        
Grass lot 1031 Phillips Road 7 0.08 0.12 445                         756                         1,051                      1,129                      1,172                      1,089                      1,270                      291                         358                         6                             309                         62                           250                         126                         128                         1,787                      1,919                      1,993                      1,851                      2,159                      496                         609                         10                           526                         426                         214                         217                        
Private lot 1031 Phillips Road 7 0.09 0.12 445                         756                         1,051                      1,129                      1,172                      1,089                      1,270                      291                         358                         6                             309                         62                           250                         126                         128                         1,787                      1,919                      1,993                      1,851                      2,159                      496                         609                         10                           526                         426                         214                         217                        
Grass lot ‐ billboards 105 Nauset St 7 0.10 0.04 154                         261                         364                         391                         406                         377                         439                         101                         124                         2                             107                         21                           87                           44                           44                           618                         664                         690                         640                         747                         171                         211                         4                             182                         147                         74                           75                          

131 William St 7 0.26 0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
Vacant lot 133 William St 7 0.06 0.05 165                         280                         389                         418                         434                         403                         470                         108                         133                         2                             115                         23                           93                           47                           47                           662                         711                         738                         686                         800                         184                         225                         4                             195                         158                         79                           80                          
NBHA 14  Adams St 7 0.48 0.44 1,609                      2,735                      3,804                      4,085                      4,242                      3,939                      4,596                      1,055                      1,295                      22                           1,119                      224                         906                         456                         462                         6,466                      6,945                      7,212                      6,697                      7,813                      1,793                      2,202                      37                           1,902                      1,541                      776                         786                        
Carlos Pacheo School 261  Mt Pleasant St 7 4.22 1.78 6,470                      10,998                   15,298                   16,431                   17,063                   15,844                   18,485                   4,242                      5,210                      87                           4,501                      900                         3,645                      1,835                      1,859                      26,006                   27,932                   29,006                   26,935                   31,424                   7,212                      8,858                      148                         7,651                      6,196                      3,120                      3,160                     
Subsurface storage 284  Myrtle  Street 7 0.25 0.21 765                         1,300                      1,808                      1,942                      2,017                      1,873                      2,185                      501                         616                         10                           532                         106                         431                         217                         220                         3,073                      3,301                      3,428                      3,183                      3,714                      852                         1,047                      17                           904                         732                         369                         374                        
Riverside Park 0 Es Belleville Ave 7 7.28 A 0.05 196                         334                         464                         499                         518                         481                         561                         129                         158                         3                             137                         27                           111                         56                           56                           789                         848                         880                         817                         954                         219                         269                         4                             232                         188                         95                           96                          
NBHA 525  Coggeshall St 7 1.22 0.58 2,115                      3,595                      5,001                      5,371                      5,578                      5,180                      6,043                      1,387                      1,703                      28                           1,471                      294                         1,192                      600                         608                         8,502                      9,131                      9,483                      8,805                      10,273                   2,358                      2,896                      48                           2,501                      2,026                      1,020                      1,033                     

NBHA
528 540 Mt Pleasant 
St 7 2.05 1.10 3,976                      6,758                      9,400                      10,097                   10,485                   9,736                      11,359                   2,607                      3,202                      53                           2,766                      553                         2,240                      1,128                      1,142                      15,981                   17,164                   17,825                   16,551                   19,310                   4,432                      5,443                      91                           4,702                      3,808                      1,917                      1,942                     

Riverside Park 0 Es Belleville Ave 7 3.54 A 0.00 10                           18                           24                           26                           27                           25                           30                           7                             8                             0                             7                             1                             6                             3                             3                             42                           45                           46                           43                           50                           12                           14                           0                             12                           10                           5                             5                            
NBHA 58 68 Stanley St 7 2.08 1.20 4,346                      7,389                      10,277                   11,038                   11,463                   10,644                   12,418                   2,850                      3,500                      58                           3,024                      605                         2,449                      1,233                      1,249                      17,471                   18,765                   19,487                   18,095                   21,111                   4,845                      5,951                      99                           5,140                      4,163                      2,096                      2,123                     
NBHA  580 598 Summer St 7 0.67 0.20 730                         1,242                      1,727                      1,855                      1,926                      1,789                      2,087                      479                         588                         10                           508                         102                         411                         207                         210                         2,936                      3,153                      3,275                      3,041                      3,547                      814                         1,000                      17                           864                         699                         352                         357                        

77 E Clinton St 7 0.94 0.19 706                         1,200                      1,669                      1,793                      1,862                      1,729                      2,017                      463                         569                         9                             491                         98                           398                         200                         203                         2,838                      3,048                      3,165                      2,939                      3,429                      787                         967                         16                           835                         676                         340                         345                        

Private parking lot  80  Olde  Knoll  Road 7 0.80 0.64 2,328                      3,958                      5,506                      5,913                      6,141                      5,702                      6,653                      1,527                      1,875                      31                           1,620                      324                         1,312                      661                         669                         9,360                      10,053                   10,440                   9,694                      11,310                   2,596                      3,188                      53                           2,754                      2,230                      2,230                      1,137                     
Private parking lot  80 Olde Knoll Rd 7 0.10 0.06 205                         349                         486                         522                         542                         503                         587                         135                         165                         3                             143                         29                           116                         58                           59                           826                         887                         921                         855                         998                         229                         281                         5                             243                         197                         197                         100                        
Private parking lot  80 Olde Knoll Road 7 1.25 1.02 3,705                      6,298                      8,760                      9,409                      9,771                      9,073                      10,585                   2,429                      2,984                      50                           2,577                      515                         2,087                      1,051                      1,065                      14,892                   15,995                   16,611                   15,424                   17,995                   4,130                      5,072                      85                           4,381                      3,548                      3,548                      1,810                     

Full site improvements 
842 848 Shawmut 
Ave 7 4.97 2.23 8,088                      13,750                   19,124                   20,541                   21,331                   19,807                   23,109                   5,304                      6,514                      109                         5,626                      1,125                      4,557                      2,294                      2,324                      32,512                   34,920                   36,263                   33,673                   39,285                   9,016                      11,074                   185                         9,565                      7,746                      7,746                      3,951                     

873 Tradewind Street 7 0.11 0.00 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
Riverside Park 0 Ss Coffin Ave 7 3.67 A 1.03 3,756                      6,386                      8,882                      9,539                      9,906                      9,199                      10,732                   2,463                      3,025                      50                           2,613                      523                         2,116                      1,066                      1,079                      15,099                   16,217                   16,841                   15,638                   18,244                   4,187                      5,143                      86                           4,442                      3,597                      3,597                      1,835                     

P O Box 567 7 0.01 0.01 44                           75                           105                         112                         117                         108                         126                         29                           36                           1                             31                           6                             25                           13                           13                           178                         191                         198                         184                         215                         49                           61                           1                             52                           42                           42                           22                          
Lot w/ billboards P O Box 599703 7 0.09 0.01 40                           68                           94                           101                         105                         98                           114                         26                           32                           1                             28                           6                             22                           11                           11                           160                         172                         179                         166                         194                         44                           55                           1                             47                           38                           38                           19                          

Volume of Runoff Green Infrastructure Practices, 1.7‐in StormGreen Infrastructure Practices, 1‐in Storm 



Table 8
CSO Group 8
Drainage Analysis

Name Location
CSO 

Group
Lot Size 

(AC)
Hydrologic Soil 

Group
Impervious 
Area (AC)

Runoff Volume 1-
in Storm (CF)

Runoff Volume 
1.7-in Storm (CF)

Permeable 
Pavers on 

Aggregate Base 
(SF)

Precast Pervious 
Concrete on 

Aggregate Base 
(SF)

Pervious 
Concrete on 

Aggregate Base 
(SF)

Porous Asphalt 
on Aggregate 

Base (SF)
Synthetic Turf 

Field (SF)

Rain 
Garden/Vegetate

d Bioretention 
(SF)

Tree Infiltration 
Chamber (SF)

No. of Tree 
Infiltration 
Chambers

Right-of-Way 
Bioswale (SF)

Right-of-Way 
Bioswale (LF)

Linear Rain 
Garden (SF)

Subsurface 
Chambers (SC-

740) (SF)

Subsurface 
Storage (Precast 
Concrete) (SF)

Permeable 
Pavers on 

Aggregate Base 
(SF)

Precast Pervious 
Concrete on 

Aggregate Base 
(SF)

Pervious 
Concrete on 

Aggregate Base 
(SF)

Porous Asphalt 
on Aggregate 

Base (SF)
Synthetic Turf 

Field (SF)

Rain 
Garden/Vegetate

d Bioretention 
(SF)

Tree Infiltration 
Chamber (SF)

No. of Tree 
Infiltration 
Chambers

Right-of-Way 
Bioswale (SF)

Right-of-Way 
Bioswale (LF)

Linear Rain 
Garden (SF)

Subsurface 
Chambers (SC-

740) (SF)

Subsurface 
Storage (Precast 
Concrete) (SF)

Parking Lot 0 Es Acushnet Ave 8 0.2 0.1 411                         699                         972                         1,044                      1,084                      1,006                      1,174                      269                         331                         6                             286                         57                           232                         117                         118                         1,652                      1,774                      1,843                      1,711                      1,996                      458                         563                         9                             486                         394                         198                         201                        
NBHA 0 Es Hanover St 8 1.9 0.1 471                         801                         1,114                      1,197                      1,243                      1,154                      1,346                      309                         379                         6                             328                         66                           265                         134                         135                         1,894                      2,034                      2,113                      1,962                      2,289                      525                         645                         11                           557                         451                         227                         230                        
Parking Lot 0 Es Phillips Ave 8 0.1 0.0 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
Parking Lot/Road 0 Es Riverside Ave 8 1.9 0.0 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         
Brooklawn Park 0 Ws Acushnet Ave 8 5.0 A 2.8 10,150                   17,255                   23,999                   25,777                   26,769                   24,856                   28,999                   6,656                      8,174                      136                         7,061                      1,412                      5,718                      2,879                      2,917                      40,799                   43,821                   45,506                   42,256                   49,299                   11,314                   13,896                   232                         12,003                   9,721                      4,895                      4,958                     
Brooklawn Park 1997  Acushnet Ave 8 0.0 D 8.3 30,111                   51,189                   71,199                   76,473                   79,414                   73,742                   86,032                   19,745                   24,251                   404                         20,947                   4,189                      16,964                   8,542                      8,653                      121,038                 130,004                 135,004                 125,361                 146,255                 33,567                   41,226                   687                         35,610                   28,839                   14,522                   14,710                  
Recreational Area Of Jireh Swift 
School 0 Ns Tarkiln Hill Rd 8 0.5 0.4 1,606                      2,729                      3,796                      4,078                      4,234                      3,932                      4,587                      1,053                      1,293                      22                           1,117                      223                         905                         455                         461                         6,454                      6,932                      7,198                      6,684                      7,798                      1,790                      2,198                      37                           1,899                      1,538                      774                         784                        
NBHA 0 Ns Whitman St 8 0.1 0.0 ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                          ‐                         

Charles Ashley Park 122  Rochambeau St 8 3.8 1.7 6,295                      10,702                   14,886                   15,988                   16,603                   15,417                   17,987                   4,128                      5,070                      85                           4,379                      876                         3,547                      1,786                      1,809                      25,306                   27,180                   28,226                   26,209                   30,578                   7,018                      8,619                      144                         7,445                      6,029                      3,036                      3,075                     
Parking Lot 0 Ss Coffin Ave 8 0.1 0.1 328                         558                         776                         833                         865                         803                         937                         215                         264                         4                             228                         46                           185                         93                           94                           1,319                      1,416                      1,471                      1,366                      1,593                      366                         449                         7                             388                         314                         158                         160                        

0 Ws Hanover St 8 0.3 0.0 56                           95                           132                         142                         148                         137                         160                         37                           45                           1                             39                           8                             32                           16                           16                           225                         242                         251                         233                         272                         62                           77                           1                             66                           54                           27                           27                          
NBHA 11 12 Gemini Dr 8 0.1 0.0 144                         244                         340                         365                         379                         352                         411                         94                           116                         2                             100                         20                           81                           41                           41                           578                         621                         644                         598                         698                         160                         197                         3                             170                         138                         69                           70                          
Park /Walking Trails 0 Ws Miles St 8 4.6 1.3 4,892                      8,316                      11,567                   12,424                   12,902                   11,980                   13,977                   3,208                      3,940                      66                           3,403                      681                         2,756                      1,388                      1,406                      19,664                   21,121                   21,933                   20,366                   23,761                   5,453                      6,698                      112                         5,785                      4,685                      2,359                      2,390                     
NBHA 133 134 Virgo Dr 8 0.3 0.1 317                         539                         749                         805                         836                         776                         905                         208                         255                         4                             220                         44                           179                         90                           91                           1,274                      1,368                      1,421                      1,319                      1,539                      353                         434                         7                             375                         304                         153                         155                        
Church property  133 William Street 8 0.2 0.1 453                         770                         1,071                      1,150                      1,194                      1,109                      1,294                      297                         365                         6                             315                         63                           255                         128                         130                         1,820                      1,955                      2,030                      1,885                      2,199                      505                         620                         10                           535                         434                         218                         221                        
Church yard 133 William Street 8 4.6 1.3 4,892                      8,316                      11,567                   12,424                   12,902                   11,980                   13,977                   3,208                      3,940                      66                           3,403                      681                         2,756                      1,388                      1,406                      19,664                   21,121                   21,933                   20,366                   23,761                   5,453                      6,698                      112                         5,785                      4,685                      2,359                      2,390                     
Church yard 133 William Street 8 0.7 1.3 4,892                      8,316                      11,567                   12,424                   12,902                   11,980                   13,977                   3,208                      3,940                      66                           3,403                      681                         2,756                      1,388                      1,406                      19,664                   21,121                   21,933                   20,366                   23,761                   5,453                      6,698                      112                         5,785                      4,685                      2,359                      2,390                     
Elwyn Campbell School 145  Essex St 8 8.4 C 2.4 8,660                      14,721                   20,476                   21,993                   22,839                   21,207                   24,742                   5,678                      6,974                      116                         6,024                      1,205                      4,879                      2,457                      2,488                      34,809                   37,388                   38,826                   36,052                   42,061                   9,653                      11,856                   198                         10,241                   8,294                      4,176                      4,230                     
NBHA 21 22 Apollo Dr 8 0.1 0.1 272                         463                         644                         692                         718                         667                         778                         179                         219                         4                             189                         38                           153                         77                           78                           1,095                      1,176                      1,221                      1,134                      1,323                      304                         373                         6                             322                         261                         131                         133                        
NBHA 21 27 Desautels St 8 0.2 0.1 359                         610                         848                         911                         946                         879                         1,025                      235                         289                         5                             250                         50                           202                         102                         103                         1,442                      1,549                      1,609                      1,494                      1,743                      400                         491                         8                             424                         344                         173                         175                        
NBHA 21 27 Whitman St 8 0.2 0.1 354                         602                         837                         899                         934                         867                         1,011                      232                         285                         5                             246                         49                           199                         100                         102                         1,423                      1,528                      1,587                      1,474                      1,719                      395                         485                         8                             419                         339                         171                         173                        
Jireh Swift School 2203  Acushnet Ave 8 0.9 0.6 2,163                      3,678                      5,115                      5,494                      5,705                      5,298                      6,181                      1,419                      1,742                      29                           1,505                      301                         1,219                      614                         622                         8,696                      9,340                      9,699                      9,006                      10,507                   2,411                      2,962                      49                           2,558                      2,072                      1,043                      1,057                     
School 249  Phillips Ave 8 0.7 0.7 2,569                      4,367                      6,073                      6,523                      6,774                      6,290                      7,339                      1,684                      2,069                      34                           1,787                      357                         1,447                      729                         738                         10,325                   11,090                   11,516                   10,693                   12,476                   2,863                      3,517                      59                           3,038                      2,460                      1,239                      1,255                     
Church 2693  Acushnet Ave 8 0.7 0.6 2,096                      3,564                      4,957                      5,324                      5,529                      5,134                      5,990                      1,375                      1,688                      28                           1,458                      292                         1,181                      595                         602                         8,427                      9,051                      9,399                      8,728                      10,183                   2,337                      2,870                      48                           2,479                      2,008                      1,011                      1,024                     
NBHA 29 39 Desautels St 8 0.6 0.4 1,274                      2,166                      3,013                      3,236                      3,360                      3,120                      3,640                      835                         1,026                      17                           886                         177                         718                         361                         366                         5,122                      5,501                      5,712                      5,304                      6,188                      1,420                      1,744                      29                           1,507                      1,220                      614                         622                        
NBHA 41 47 Whitman St 8 0.4 0.2 835                         1,420                      1,975                      2,121                      2,202                      2,045                      2,386                      548                         673                         11                           581                         116                         470                         237                         240                         3,357                      3,605                      3,744                      3,477                      4,056                      931                         1,143                      19                           988                         800                         403                         408                        
Abraham Lincoln School 441  Ashley Blvd 8 2.3 1.5 5,611                      9,539                      13,268                   14,251                   14,799                   13,742                   16,032                   3,679                      4,519                      75                           3,903                      781                         3,161                      1,592                      1,612                      22,555                   24,226                   25,158                   23,361                   27,254                   6,255                      7,682                      128                         6,636                      5,374                      2,706                      2,741                     
NBHA 49 51 Whitman St 8 0.1 0.0 168                         286                         398                         427                         444                         412                         481                         110                         136                         2                             117                         23                           95                           48                           48                           676                         727                         755                         701                         817                         188                         230                         4                             199                         161                         81                           82                          
NBHA 59 60 Venus Dr 8 0.1 0.1 246                         417                         581                         624                         648                         601                         701                         161                         198                         3                             171                         34                           138                         70                           71                           987                         1,060                      1,101                      1,022                      1,192                      274                         336                         6                             290                         235                         118                         120                        
NBHA 71 72 Saturn Dr 8 0.1 0.0 140                         239                         332                         357                         370                         344                         401                         92                           113                         2                             98                           20                           79                           40                           40                           564                         606                         629                         585                         682                         157                         192                         3                             166                         134                         68                           69                          
Fire Station 781  Ashley Blvd 8 0.5 0.6 2,189                      3,721                      5,176                      5,559                      5,773                      5,360                      6,254                      1,435                      1,763                      29                           1,523                      305                         1,233                      621                         629                         8,799                      9,450                      9,814                      9,113                      10,632                   2,440                      2,997                      50                           2,589                      2,096                      1,056                      1,069                     
Normandin Middle School 81  Felton St 8 9.7 A 7.5 27,235                   46,300                   64,399                   69,169                   71,830                   66,699                   77,815                   17,859                   21,935                   366                         18,946                   3,789                      15,344                   7,726                      7,826                      109,478                 117,588                 122,110                 113,388                 132,286                 30,361                   37,289                   621                         32,209                   26,085                   26,085                   13,305                  
NBHA 895  Belleville Ave 8 0.8 0.7 2,385                      4,054                      5,639                      6,057                      6,290                      5,841                      6,814                      1,564                      1,921                      32                           1,659                      332                         1,344                      677                         685                         9,587                      10,297                   10,693                   9,929                      11,584                   2,659                      3,265                      54                           2,820                      2,284                      2,284                      1,165                     
NBHA 93 94 Libra Dr 8 0.1 0.1 197                         334                         465                         500                         519                         482                         562                         129                         158                         3                             137                         27                           111                         56                           57                           791                         849                         882                         819                         956                         219                         269                         4                             233                         188                         188                         96                          

Volume of Runoff Green Infrastructure Practices, 1.7‐in StormGreen Infrastructure Practices, 1‐in Storm 



Table 9
CSO Group 9
Drainage Analysis

Name Location
CSO 

Group
Lot Size 

(AC)
Hydrologic Soil 

Group
Impervious 
Area (AC)

Runoff Volume 1-
in Storm (CF)

Runoff Volume 
1.7-in Storm (CF)

Permeable 
Pavers on 

Aggregate Base 
(SF)

Precast Pervious 
Concrete on 

Aggregate Base 
(SF)

Cast-in-Place 
Pervious 

Concrete on 
Aggregate Base 

(SF)

Porous Asphalt 
on Aggregate 

Base (SF)
Synthetic Turf 

Field (SF)

Rain 
Garden/Vegetate

d Bioretention 
(SF)

Tree Infiltration 
Chamber (SF)

No. of Tree 
Infiltration 
Chambers

Right-of-Way 
Bioswale (SF)

Right-of-Way 
Bioswale (LF)

Linear Rain 
Garden (SF)

Subsurface 
Chambers (SC-

740) (SF)

Subsurface 
Storage (Precast 
Concrete) (SF)

Permeable 
Pavers on 

Aggregate Base 
(SF)

Precast Pervious 
Concrete on 

Aggregate Base 
(SF)

Cast-in-Place 
Pervious 

Concrete on 
Aggregate Base 

(SF)

Porous Asphalt 
on Aggregate 

Base (SF)
Synthetic Turf 

Field (SF)

Rain 
Garden/Vegetate

d Bioretention 
(SF)

Tree Infiltration 
Chamber (SF)

No. of Tree 
Infiltration 
Chambers

Right-of-Way 
Bioswale (SF)

Right-of-Way 
Bioswale (LF)

Linear Rain 
Garden (SF)

Subsurface 
Chambers (SC-

740) (SF)

Subsurface 
Storage (Precast 
Concrete) (SF)

Pump Station 0 Ss Amanda Ave 9 0.03 0.02 62                           105                         146                         157                         163                         151                         177                         41                           50                           1                             43                           9                             35                           18                           18                           249                         267                         277                         257                         300                         69                           85                           1                             73                           59                           30                           30                          
Pump Station 0 Ws Sassaquin Ave 9 0.15 A 0.03 98                           166                         231                         248                         258                         240                         279                         64                           79                           1                             68                           14                           55                           28                           28                           393                         422                         439                         407                         475                         109                         134                         2                             116                         94                           47                           48                          
Casimir Pulaski School 1079  Braley Rd 9 5.68 A 3.42 12,400                   21,079                   29,319                   31,491                   32,702                   30,366                   35,427                   8,131                      9,986                      166                         8,626                      1,725                      6,986                      3,518                      3,563                      49,843                   53,535                   55,594                   51,623                   60,227                   13,823                   16,977                   283                         14,664                   11,876                   5,980                      6,057                     
NBHA 1177 1179 Church St 9 0.53 0.24 885                         1,504                      2,093                      2,248                      2,334                      2,167                      2,528                      580                         713                         12                           616                         123                         499                         251                         254                         3,557                      3,821                      3,968                      3,684                      4,298                      987                         1,212                      20                           1,047                      848                         427                         432                        

NBHA 188 198 Amanda Ave 9 0.59 0.22 783                         1,331                      1,851                      1,988                      2,065                      1,917                      2,237                      513                         631                         11                           545                         109                         441                         222                         225                         3,147                      3,380                      3,510                      3,259                      3,803                      873                         1,072                      18                           926                         750                         378                         382                        
NBHA 34  Amanda Ave 9 5.64 1.22 4,417                      7,510                      10,445                   11,219                   11,650                   10,818                   12,621                   2,897                      3,558                      59                           3,073                      615                         2,489                      1,253                      1,269                      17,757                   19,072                   19,806                   18,391                   21,456                   4,924                      6,048                      101                         5,224                      4,231                      2,130                      2,158                     
Private lot 70 Lambeth Street 9 0.90 A 0.54 1,969                      3,347                      4,655                      5,000                      5,192                      4,821                      5,625                      1,291                      1,585                      26                           1,369                      274                         1,109                      558                         566                         7,913                      8,499                      8,826                      8,196                      9,562                      2,194                      2,695                      45                           2,328                      1,885                      949                         962                        

765 Wildwood Rd 9 0.90 D 0.06 223                         379                         527                         566                         587                         545                         636                         146                         179                         3                             155                         31                           125                         63                           64                           895                         961                         998                         927                         1,082                      248                         305                         5                             263                         213                         107                         109                        

765 Wildwood Road 9 0.39 0.11 416                         708                         984                         1,057                      1,098                      1,020                      1,189                      273                         335                         6                             290                         58                           235                         118                         120                         1,673                      1,797                      1,867                      1,733                      2,022                      464                         570                         10                           492                         399                         201                         203                        
765 Wildwood St 9 0.28 D 0.05 166                         283                         393                         422                         439                         407                         475                         109                         134                         2                             116                         23                           94                           47                           48                           669                         718                         746                         692                         808                         185                         228                         4                             197                         159                         80                           81                          

NBHA 8  Amanda Ave 9 0.28 0.15 538                         915                         1,272                      1,366                      1,419                      1,317                      1,537                      353                         433                         7                             374                         75                           303                         153                         155                         2,162                      2,323                      2,412                      2,240                      2,613                      600                         737                         12                           636                         515                         259                         263                        

Volume of Runoff Green Infrastructure Practices, 1.7‐in StormGreen Infrastructure Practices, 1‐in Storm 
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	02230 - Soils and Aggregates for Earthwork.pdf
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Soils: Soil materials and topsoil materials.


	1.03 RELATED WORK SPECIFIED ELSEWHERE
	A. Section XXXXX – Cast-in-Place Concrete
	B. Section XXXXX – Trenching and Backfilling
	C. Section XXXXX – Erosion and Sedimentation Controls
	D. Section XXXXX – Asphalt Paving
	E. Section 02511 – Porous Asphalt on Aggregate Base
	F. Section 02512 – Cast-in-Place Pervious Concrete
	G. Section 02513 – Precast Pervious Concrete Paving
	H. Section 02514 – Permeable Pavers on Aggregate Base
	I. Section 02605 – Precast Concrete Structures
	J. Section 02620 – Storm Utility Drainage Piping
	K. Section 02630 – High Density Plastic Absorption Field Chambers
	L. Section 02635 – Subsurface Storage System
	M. Section 02900 – Plants

	1.04 PAYMENT
	A. The Contractor shall include all costs for performing any Work required under this Section as part of the appropriate portions of their submitted bid prices in accordance with the requirements for Measurement and Payment of the Contract and as refe...

	1.05 ACTION SUBMITTALS
	A. Samples - Soils: Submit in 5-gallon air-tight containers, 50 lbs. sample of each type of engineered soil to testing laboratory.
	1. Prior to the procurement of Engineered Soil, the following information and samples are required for review and approval for each source:
	2. Proposed material source and vendor.
	3. A sample of the proposed material, taken with a representative of the City of New Bedford, indicating the method of sampling and location of the sample.
	4. The Contractor shall submit to the Engineer the name and location of the borrow (source) or stockpile site(s) and the estimated quantity of material available.  The Contractor shall provide a notarized letter from the owner(s) of the proposed borro...
	5. Results of the organic content analyses conducted in accordance with the above referenced standard, Recommended Soil Testing Procedures for The Northeastern United States, 3rd Edition, Northeast Regional Publication, Agricultural Experiment Station...
	6. Results of the USDA soil texture gradation (sand, silt and clay) analyses and sand sieve analyses, with full reporting of all information in USDA sieve sizes, in accordance with the USDA Kellogg Soil Survey Laboratory Methods Manual, Soil Survey In...
	7. Results of the pH tests conducted in accordance with the above referenced standard, USDA Kellogg Soil Survey Laboratory Methods Manual, Soil Survey Investigations Report No. 42 Version 5.0 2014.
	8. Results of the soluble salts test conducted in accordance with the above referenced standard, Recommended Soil Testing Procedures for The Northeastern United States, 3rd Edition, Northeast Regional Publication, Agricultural Experiment Station, Univ...
	9. Results of the nutrient analyses test conducted in accordance with the above referenced standard, Recommended Soil Testing Procedures for The Northeastern United States, 3rd Edition, Northeast Regional Publication, Agricultural Experiment Station, ...
	10. Results of the inorganic nitrogen and total Kjeldahl nitrogen tests conducted in accordance with the above referenced standard, USDA Kellogg Soil Survey Laboratory Methods Manual, Soil Survey Investigations Report No. 42 Version 5.0 2014.
	11. Results of the acid-producing (iron sulfide) test conducted in accordance with the methodologies utilized by the USDA Kellogg Soil Survey Laboratory Methods Manual, Soil Survey Investigations Report No. 42 Version 5.0 2014.
	12. NOTE:  Due to the agricultural nature of some of the Quality Control testing the Contractor is notified that both Rutgers University and Cornell University can perform nearly all agricultural testing required (one exception may be the acid-produci...
	13. The Contractor shall submit to Engineer the materials and procedures for amending soil, if appropriate. Amendment of soil is only permitted to meet the nutrient and organic requirements of the specifications. Nutrient modifications are only permit...

	B. Samples - Aggregates: Submit, in 5 gallon air-tight containers, 50 lbs. sample of each type of aggregate fill to ENGINEER at least 15 days prior to placement of backfill or fill.
	1. Quality Control Testing:  Submit conformance testing performed by a certified independent laboratory engaged by Contractor for all fill materials. Verify maximum density, gradation, Atterberg limits, sand equivalent, and other applicable criteria a...


	1.06 INFORMATIONAL SUBMITTALS
	A. Materials Source: Submit name and location of imported materials suppliers.
	B. Source’s Certificate: Certify materials meet or exceed specified requirements.

	1.07 QUALITY ASSURANCE
	A. Furnish each subsoil and topsoil material from single source throughout the Work, unless an alternate source is approved by the Engineer.
	B. Furnish each coarse and fine aggregate material from single source throughout the Work, unless an alternate source is approved by the Engineer.
	C. Perform Work according to Massachusetts DOT  and Massachusetts Department of Environmental Protection standards.
	D. Quality Control and Quality Assurance consists of laboratory conformance testing of samples supplied from each coarse and fine aggregate source and quality control during installation.
	1. Geotechnical Testing Agency Qualifications: Qualified according to ASTM E329 and ASTM D3740 for testing indicated.

	E. Maintain one copy of each standard affecting Work of this Section on Site.

	1.08 FIELD CONDITIONS
	A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth-moving operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.



	PART 2 -  PRODUCTS
	2.01 SOIL MATERIALS
	A. Common Fill:  Common fill shall be approved on site excavated material or imported fill material that is composed of durable soil free of debris, organic matter, or other deleterious materials.  Common fill shall not contain stones larger than 2 in...
	B. Select Common Fill – Select common fill shall be as specified above for Common Fill except that the material shall contain no stones larger than 2 inches in largest diameter.

	2.02 STRUCTURAL SOIL – Sand Based structural soil
	A. Materials:
	1. Base Loam:
	a. Base Loam as required for the work shall be free of subsoil, large stones, earth clods, sticks, stumps, clay lumps, roots or other objectionable, extraneous matter or debris. Base Loam shall also be free of quack-grass rhizomes, Agropyron Repens, a...
	Percent Passing
	U.S. Sieve Size Number   Minimum  Maximum
	10       100    --
	18       87    100
	35       65    92
	60        45    80
	140       26    46
	270       16    32
	0.002mm     2    5

	b. The ratio of the particle size for 80% passing (D80) to the particle size for 30% passing (D30) shall be 5 or less. (D80/D30 < 5).
	c. Maximum size shall be one inch largest dimension.  The maximum retained on the #10 sieve shall be 20% by weight of the total sample.
	d. Tests shall be by combined hydrometer and wet sieving in compliance with ASTM D422 after destruction of organic matter by ignition.
	e. The organic content shall be between 3.5 and 6.0 percent.

	2. Sand:
	a. Sand for Sand-Based Structural Soil, for Planting Pit Medium, for amending loam shall be uniformly graded medium to coarse sand consisting of clean, inert, rounded grains of quartz or other durable rock free from loam or clay, surface coatings and ...
	Percent Passing
	U.S. Sieve Size Number   Minimum  Maximum
	10       100    --
	18       60    80
	35       25    45
	60       8    20
	140        0    8
	0       0    3
	0.002mm     0    0.5

	b. Maximum size shall be (25mm) one inch largest dimension.  The maximum retained on the #10 sieve shall be 10% by weight of the total sample.
	c. The ratio of the particle size for 70% passing (D70) to the particle size for 20% passing (D30) shall be 3.0 or less. (D70/D20 <3.0)
	d. Tests shall be by combined hydrometer and wet sieving in compliance with ASTM D422 after destruction of organic matter by ignition.

	3. Organic Amendment Materials (Compost):
	a. Compost for amending planting media shall be a stable, humus-like material produced from the aerobic decomposition of organic residues. The residues, if biosolids, shall consist of compost meeting the required criteria as listed herein this Section...
	b. The ratio of carbon to nitrogen shall be in the range of 10:1 to 25:1.
	c. Stability shall be assessed by either a CO2 evolution test, a re-heating test, or the Solvita procedure.  Protocols for each are specified by the coalition of Northeastern Governors Source Reduction Task Force (CONEG) in their 1966 report, "Model P...
	d. Pathogens/Metals/Vector Attraction reduction shall meet 40 CFR Part 503 rule, Table 3, page 9392, Vol. 58 No. 32, and Commonwealth of Massachusetts 310 CMR 32.00 (for applications to soils with human activity).
	e. Organic Content shall be at least 40 percent (dry weight).  One hundred percent of the material shall pass a (9mm) 3/8-inch (or smaller) screen.  Debris such as metal, glass, plastic, wood (other than residual chips), asphalt or masonry shall not b...
	f. PH: The pH shall be between 5.5 to 8.0 as determined from a 1:1 soil-distilled water suspension using a glass electrode pH meter American Society of Agronomy Methods of Soil Analysis, Part 2, 1986.
	g. Salinity: Electrical conductivity of a one to two soil to water ratio extract shall not exceed 2.0 mmhos/cm (dS/m).
	h. The compost shall be screened to 3/8 inch maximum particle size and shall contain not more that 3 percent material finer that 0.002mm as determined by hydrometer test on ashed material.
	i. Nutrient content shall be determined by the University of Massachusetts Soil Testing Laboratory or equivalent laboratory and utilized to evaluate soil required amendments for the mixed soils.  Chemical analysis shall be undertaken for Nitrate Nitro...

	4. Soil Additives:
	a. Acidulant for adjustment of Structural Soil and Planting Pit Medium pH shall be commercial grade flours of sulphur, ferrous sulfate, or aluminum sulfate that are unadulterated. Acidulants shall be delivered in unopened containers with the name of t...
	b. Ground limestone for adjustment of Structural Soil pH shall contain not less than 85 percent of total carbonates and shall be ground to such fineness that 40 percent will pass through 100 mesh sieve and 95 percent will pass through a 20 mesh sieve.

	5. The Sand-Based Structural Soil shall consist of a blend of five parts by volume of Sand, one part by volume of Base-Loam and two parts by volume of Organic Amendment. Blending of the components shall be carried out with earth moving equipment prior...
	6. The Structural Soil design mix shall meet the following criteria:
	7. Maximum size shall be one inch largest dimension.  The maximum retained on the #10 sieve shall be 15% by weight of the total sample.
	8. The ratio of the particle size for 70% passing (D70) to the particle size for 20% passing (D20) shall be 3.5 or less. (D70/D20 <3.5)
	9. Tests shall be by combined hydrometer and wet sieving in compliance with ASTM D422 after destruction of organic matter by ignition.


	2.03 ENGINEERED SOIL
	A. Engineered Soil must conform to the following standards:
	1. Recommended Soil Testing Procedures for The Northeastern United States, 3rd Edition, Northeast Regional Publication, Agricultural Experiment Station
	2. USDA Kellogg Soil Survey Laboratory Methods Manual, Soil Survey Investigations Report No. 42 Version 5.0 2014.

	B. Chemical and Physical Requirements
	1. Engineered Soil is an integral part of the Green Infrastructure System; as such, certification of its material properties is subject to the testing protocols of the Quality Assurance/Quality Control (QA/QC) plan The QC requirements of the QA/QC Pla...

	C. Engineered Soil
	1. Engineered Soil shall be a loamy sand or sandy loam using the USDA textural classification systems based on the percentage of clay (<0.002 mm), silt (0.05 to 0.002 mm) and sand (2 mm-0.05 mm) of the fine earth fraction of less than 2 mm. The gravel...
	Sand: 75 - 85% (No more than 25% of sand classified as fine or very fine)
	Silt: 5 - 15%
	Clay: 5 - 10%

	2. The gradation of the engineered soil mix shall be determined by a qualified laboratory using the USDA Kellogg Soil Survey Laboratory Manual.
	3. Engineered Soil must be free of refuse, hard clods, woody vegetation, stiff clay, construction debris (of any kind), boulders, stones larger than 1-1/2 inches, chemicals, or other deleterious material toxic to any vegetation used on this project.
	4. Engineered Soil must have a minimum organic content of four (4.0%) percent and a maximum of eight (8.0%) percent. If the source soil requires amendment to meet the Engineered Soil organic content requirement, leaf compost will be the only approved ...

	D. The organic content of soils must be determined by a laboratory using the loss on ignition method as described in the Recommended Soil Testing Procedures for The Northeastern United States, 3rdEdition, Northeast Regional Publication, Agricultural E...
	E. The pH value of Engineered Soil will be (5.5 to 7.0) as determined by an approved laboratory using soil pH (Water (1:1. V:V) procedures as described in the USDA Kellogg Soil Survey Laboratory Methods Manual, Soil Survey Investigations Report No. 42...
	F. The soluble salt value of the Engineered Soil will be 0.0 to 0.5 dS/m  as determined by an approved laboratory using the soluble salt (1:2(V:V)) procedures as described in the Recommended Soil Testing Procedures for The Northeastern United States, ...
	G. The value for Kjeldahl Nitrogen will be as outlined below as determined by an approved laboratory using the USDA Kellogg Soil Survey Laboratory Methods Manual, Soil Survey Investigations Report No. 42 Version 5.0; 2014. Kjeldahl N acceptable range ...
	H. The value for Macro (P, K) Nutrients will be determined by an approved laboratory using the procedures as described in the Recommended Soil Testing Procedures for the Northeastern United States, 3rd Edition, Northeast Regional Publication, Agricult...
	P  80 lbs/acre to 100 lbs/acre
	K  100 lbs/acre to 300 lbs/acre

	I. The value for Micro Nutrients (Mg, Ca, Mn, Zn, Cu and B) will be determined by an approved laboratory using the procedures as described in the Recommended Soil Testing Procedures for The Northeastern United States, 3rd Edition, Northeast Regional P...
	Ca acceptable range is 900 to 2800 lbs/ acre
	Mg acceptable range is 300 to 600 lbs/ acre
	K+Ca+Mg not greater than 3,700 lbs/ acre
	Mn acceptable range of 2 ppm to 20 ppm
	B acceptable range of 0.8 ppm to 3 ppm
	Cu acceptable range of 0.1 ppm to 4.0 ppm
	Zn acceptable range of 1 ppm to 12 ppm

	J. An acid-producing soil test is required to determine the potential for decreases in soil pH after oxidation. The pH value of the solution shall be greater than 4.5 as determined by the USDA Kellogg Soil Survey Laboratory Methods Manual, Soil Survey...
	K. Engineered Soil must not contain any traces of hydrocarbons, petroleum products, chemically prohibited substances or any other elements considered to be toxic to any vegetation used on this project.  The Engineered Soil must not smell of petroleum ...

	2.04 COARSE AGGREGATE MATERIALS
	A. Coarse Aggregate –  Asphalt pavement subbase shall be Dense Graded Crushed Stone:  Natural stone; free of clay, shale, organic matter; conforming to MASSDOT standard.
	1. Dense Graded Crushed Stone Designation: M2.01.7

	B. Coarse Aggregate - Leveling Course and Stone Joint filler Material: Washed Crushed Stone: Natural stone; washed, free of clay, shale, organic matter; conforming to of MASSDOT standard.
	1. Coarse Aggregate Designation:  M2.01.6.

	C. Coarse Aggregate – Choker or Reservoir Course Material: Washed Crushed Stone: Natural stone; washed, free of clay, shale, organic matter; conforming to of MASSDOT standard.
	1. Coarse Aggregate Designation:  M2.01.4.

	D. Coarse Aggregate – Reservoir Course Material: Washed Crushed Stone: Natural stone; washed, free of clay, shale, organic matter; conforming to of MASSDOT standard.
	1. Coarse Aggregate Designation:  M2.01.1

	E. Coarse Aggregate – Crushed Stone Base Material: Natural crushed stone; free of clay, shale, organic matter; conforming to State of MASSDOT standard.
	1. Coarse Aggregate Designation:  M2.01.5.


	2.05 SOURCE QUALITY CONTROL
	A. Testing and inspection services. Submit test result reports to the Engineer.
	B. When tests indicate materials do not meet specified requirements, change material and retest.
	C. Furnish materials of each type from same source throughout the Work.


	PART 3 -  EXECUTION
	3.01 STOCKPILING AND PLACEMENT OF ENGINEERED SOIL
	A. Prior to procurement of Engineered Soil and starting delivery of soil, all approvals for those items required in Section 1.3 entitled "ACTION SUBMITTALS" must have been given in writing to and accepted by the Engineer.
	B. Engineered Soil shall not be installed until all plant materials are approved by the Engineer and planting will occur within the next 5 days.
	C. Prior to the placement of Engineered Soil, the subgrade must be accepted by the Engineer.
	D. Engineered Soil must be evenly placed to the thickness and configuration as directed by the Engineer or as shown on the plans. Engineered Soil must not be placed when the subgrade or Engineered Soil is frozen, excessively wet, extremely dry, or in ...
	E. The spreading shall be performed in such a manner that seeding or planting can proceed with little additional soil preparation or tillage. Irregularities in the soil surface resulting from spreading or other operations shall be corrected to prevent...
	F. The material delivered to the Site must be visually and continuously inspected by the Engineer during construction to ensure that it is consistently the same material previously approved and delivered to the Site. If any foreign or odor (organic, c...
	G. Engineered Soil must be placed by gravity with no additional compaction. After Engineered Soil placement and initial grading, the green infrastructure practice will be fully saturated, allowed to drain down and then fully saturated again.  Then mor...
	H. The Contractor shall, as part of the Engineered Soil spreading operation, mechanically rake and clean all undesirable materials from the Engineered Soil prior to planting operations.
	I. The Contractor shall dispose of all undesirable materials raked from the Engineered Soil.
	J. The Contractor shall pay all costs, fees, etc. to rectify any deficiencies in placement of the Engineered Soil layer, to the acceptance of the Engineer.

	3.02 STOCKPILING AND PLACEMENT OF ENGINEERED SOIL
	A. Sub-surface Conditions
	1. Notify the Engineer of subsurface conditions, which will affect the Contractor’s ability to complete the work.
	2. Locate and confirm the location of all underground utility lines and structures prior to the start of any excavation.
	3. Repair any underground utilities or foundations damaged by the Contractor during the progress of this work.  The cost of all repairs shall be at the Contractor’s expense.

	B. Site Preparation:
	1. Do not proceed with the installation of the Structural Soil material until all walls, curb footings and utility work in the area has been installed.  For site elements dependent on Structural Soil for foundation support, postpone installation until...
	2. Excavate and compact the proposed subgrade to depths, slopes and widths as shown on the Contract Documents.  Maintain all required angles of repose of the adjacent materials as shown on the Contract Documents.  Do not over excavate compacted subgra...
	3. Confirm that the subgrade is at the proper elevation and compacted as required.  Subgrade elevations shall slope parallel to the finished grade and or toward the subsurface drain lines as shown on the Contract Documents.
	4. Clear the excavation of all construction debris, trash, rubble and any foreign material.  In the event that fuels, oils, concrete washout silts or other material harmful to plants has been spilled into the subgrade material, excavate the soil suffi...
	5. Protect adjacent walls, walks and utilities from damage or staining by the soil.  Use plywood and or plastic sheeting as directed to cover existing concrete, metal and masonry work and other items as directed during the progress of the work.
	6. Clean up all trash and any soil or dirt spilled on any paved surface at the end of each working day.  Any damage to the paving or Architectural work caused by the soils installation Contractor shall be repaired by the general Contractor at the Gene...
	7. Maintain all silt and sediment control devices required by applicable regulations.  Provide adequate methods to assure that trucks and other equipment do not track soil from the site onto adjacent property and the public right of way.

	C. Placement of Sand-Based Structural Soil:
	1. Prior to procurement of Engineered Soil and starting delivery of soil, all approvals for those items required in Section 1.3 entitled "ACTION SUBMITTALS" must have been given in writing to and accepted by the Engineer.
	2. Immediately prior to dumping and spreading the Structural Soil, the subgrade shall be cleaned of all debris or rubbish.  Such material shall be removed from the site. After subgrade levels have been reached, and immediately prior to placing Sand-Ba...
	3. After loosening, Sand-Based Structural Soil shall be spread in lifts not greater than eight inches and compacted with a minimum of two passes of vibratory compaction equipment to a density between 90 and 94 percent Standard Proctor Maximum Dry Dens...
	4. Phase the installation of the Structural Soil such that wheeled equipment does not have to travel over already installed soil.  If it is determined by the Engineer that equipment must travel over already installed Structural Soil, provide one- inch...


	3.03 STOCKPILING CLEANUP
	A. Stockpile materials on site at locations designated by Engineer.
	B. Stockpile topsoil 8 feet high maximum.
	C. Direct surface water away from stockpile site to prevent erosion or deterioration of materials.
	D. Enclose stockpile within a line of straw wattles to prevent erosion or siltation from site and/or into resource areas.
	E. Remove stockpile, leave area in clean and neat condition. Grade site surface to prevent free standing surface water.
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	1.01 REQUIREMENTS
	A. The Contractor shall furnish all labor, materials, equipment, and incidentals required and install the porous asphalt pavements and associated subsurface work as shown on the Drawings and as specified herein.

	1.02 DEFINITIONS
	A. Porous asphalt pavement refers to the compacted mix of modified asphalt binder and aggregate.  Porous media beds refer to the beds underlying the porous asphalt pavement.

	1.03 RELATED WORK SPECIFIED ELSEWHERE
	A. Section XXXXX – Submittal Procedures
	B. Section XXXXX – Product Delivery Requirements
	C. Section XXXXX – Product Storage and Handling Requirements
	D. Section XXXXX – Earthwork
	E. Section 02230 – Soils and Aggregates for Earthwork

	1.04 PAYMENT
	A. The Contractor shall include all costs for performing any Work required under this Section as part of the appropriate portions of their submitted bid prices in accordance with the requirements for Measurement and Payment of the Contract and as refe...

	1.05 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
	A. Porous asphalt pavement herein is modified after the National Asphalt Pavement Association (NAPA) specification outlined in Design, Construction, and Maintenance Guide for Porous Asphalt Pavement (NAPA-DCMOGFC), Information Series 131 (2003).
	B. NAPA Design, Construction, and Maintenance of Open-Graded Friction Courses, Information Series 115 (NAPA IS 115), 2002.
	C. Massachusetts Department of Transportation (MADOT) Standard Specifications for Highways and Bridges.
	D. General Porous Asphalt Bituminous Paving and Groundwater Infiltration Beds, specification by University of New Hampshire Stormwater Center, February 2005.
	E. Standards of the American Association of State Highway and Transportation Officials (AASHTO), 1998 or latest edition.
	F. American Society for Testing and Materials (ASTM), Philadelphia, PA, Annual Book of ASTM Standards, latest edition.
	G. Alternative specifications for mix, such as Open Graded Friction Courses (OGFC) from Federal Agencies or State Departments of Transportation (DOT), may be used as approved by the Engineer.
	H. Where reference is made to one of the above standards, the revision in effect at the time of bid opening shall apply.

	1.06 SUBMITTALS
	A. The Contractor shall submit shop drawings and product data as specified in Section XXXXX – Submittal Procedures, including the following:
	1. Submit a list of materials proposed for work under this section, including name and address of the materials producers and the locations from which the materials are to be obtained.
	2. Submit certificates from materials producers and relevant subcontractors stating that materials meet or exceed specified requirements for review.
	3. Submittal requirements for review include:
	4. Submit composition limits of job mix formula for aggregate sizes in asphalt pavement.
	5. Contractor qualifications shall be submitted as described below.


	1.07 Quality Assurance
	A. Porous Asphalt Pavements Installation Contractor Qualifications

	1.08 Installer and the proposed name of the overseeing foreman of porous asphalt pavements shall submit experience demonstrating they have performed a minimum of at least 3 successful installations of similar scope during the last 5 years.  Contact in...
	1.09 PROJECT CONDITIONS
	A. Protect adjacent work from splashing of pavement materials.  Remove all stains from exposed surfaces of pavement, structures and grounds as a result of construction operations.
	B. Restore damaged improvements, including existing pavement on or adjacent to the site that has been damaged as a result of construction work, to their original condition or repair as directed to the satisfaction of the Engineer at no additional cost.
	C. Notify and cooperate with local authorities and other organizations having jurisdiction when construction work will interfere with vehicle access areas and traffic.
	D. Ensure installation of porous asphalt pavements is incorporated into the traffic management plan as part of construction by providing temporary barriers, signs warnings lights, and other protections as required to assure the safety of persons and v...
	E. Weather Limitations:  Porous asphalt pavement shall not be placed between November 1 and April 15, or when the ambient air temperature at the site in the shade away from artificial heat is below 16 deg C (60-deg F) or when the actual ground tempera...

	PART 2 -  PRODUCTS
	2.01 RESERVOIR COURSE
	A. Coarse Aggregate – Reservoir Course Material: Washed Crushed Stone: Natural stone; washed, free of clay, shale, organic matter; conforming to of MASSDOT standard.
	1. Coarse Aggregate Designation:  M2.01.1

	A. Coarse Aggregate – Choker Course Material: Washed Crushed Stone: Natural stone; washed, free of clay, shale, organic matter; conforming to of MASSDOT standard.
	1. Coarse Aggregate Designation:  M2.01.4

	A. Coarse Aggregate - Leveling Course and Stone Joint filler Material: Washed Crushed Stone: Natural stone; washed, free of clay, shale, organic matter; conforming to of MASSDOT standard.
	1. Coarse Aggregate Designation:  M2.01.6

	A. Porous Asphalt Mix shall consist of modified performance grade asphalt binder (PGAB), coarse and fine aggregates, and optional additives such as silicone, fibers, mineral fillers, fatty amines, and hydrated lime.  Materials shall meet the requireme...
	B. Polymer Modified PGAB shall be a polymer binder used in the production of Superpave Hot Mix Asphalt (HMA) mixtures and shall be two grades stiffer than typically required for dense mix asphalt (DMA), this being achieved by addition of the polymer w...
	C. Anti-Stripping Mix Additives
	D. Coarse Aggregate. Coarse aggregate shall be that part of the aggregate retained on the No. 8 sieve; it shall consist of clean, tough, durable fragments of crushed stone, or crushed gravel of uniform quality throughout.
	1. Coarse aggregate shall be crushed stone or crushed gravel and shall have a percentage of wear as determined by AASHTO T96 of not more than 40 percent. In the mixture, at least 75 percent, by mass (weight), of the material coarser than the 4.75 mm (...

	E. Fine Aggregate. The fine aggregate shall be that part of the aggregate mixture passing the No. 8 sieve and shall consist of sand, screenings, or combination thereof with uniform quality throughout. Fine aggregate shall consist of durable particles,...
	F. Porous Asphalt Mix Design. The Contractor shall submit a mix design at least 10 working days prior to the beginning of production. The Contractor shall make available samples of coarse aggregate, fine aggregate, mineral filler, fibers and a sample ...
	G. The mixture will be designed according to the NAPA 1S 131, with the exception of testing for air void content. Bulk specific gravity (SG) used in air void content calculations shall not be determined and results will not be accepted using AASHTO T1...
	H. The materials shall be combined and graded to meet the composition limits by mass (weight) as shown in Table 4.
	1. Mixing Plants. Mixing plants shall meet the requirements of hot mix asphalt plants as specified by the MADOT.
	2. Preparation of Asphalt Binder. The asphalt material shall be heated to the temperature specified in the MADOT standard specification in a manner that will avoid local overheating. A continuous supply of asphalt material shall be furnished to the mi...
	3. Preparation of Aggregates. The aggregate for the mixture shall be dried and heated at the mixing plant before being placed in the mixer. Flames used for drying and heating shall be properly adjusted to avoid damaging the aggregate and depositing so...
	a. Mineral filler, if required to meet the grading requirements, shall be added in a manner approved by the Engineer after the aggregates have passed through the dryer.
	b. The above preparation of aggregates does not apply for drum-mix plants.

	4. Mixing. The dried aggregate shall be combined in the mixer in the amount of each fraction of aggregate required to meet the job-mix formula and thoroughly mixed prior to adding the asphalt material.
	a. The dried aggregates shall be combined with the asphalt material in such a manner as to produce a mixture that when discharged from the pugmill is at a target temperature in the range that corresponds to an asphalt binder viscosity of 700 to 900 ce...
	b. The asphalt material shall be measured or gauged and introduced into the mixer in the quantity determined by the Engineer for the particular material being used and at the temperature specified in the relevant specification.
	c. After the required quantity of aggregate and asphalt material has been introduced into the mixer, the materials shall be mixed until a complete and uniform coating of the particles and a thorough distribution of the asphalt material throughout the ...
	d. All plants shall have a positive means of eliminating oversized and foreign material from being incorporated into the mixer.

	5. QC/QA During Production. The Contractor shall provide at his expense and the Engineer's approval a third-party QA Inspector to oversee and document mix production. All mix testing results during production should be submitted to the QA Inspector.
	a. The QC plan may be altered at the discretion of the Engineer and based on feasible testing as suggested by the asphalt producer. Certain QC testing requirements during production may not be feasible for small projects in which limited asphalt is ge...
	b. feasibility should be assessed with the Engineer and producer.
	c. The mixing plant shall employ a Quality Control Technician (QCT). The QCT will perform QC/QA testing and will be certified in the discipline of HMA Plant Technician by the relevant certifying agency (e.g. NETTCP). The Contractor shall sample, test ...


	A. Geotextile on sides of open graded stone material
	1. Geotextile shall conform to Section XXXXX “Geotextile Fabric for Earthwork.”


	2.06 GRAVITY PIPE
	A. Gravity pipe shall conform to Section 02620 “Storm Utility Drainage Piping.”


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Choker and Reservoir Course
	1. Grade Control
	a. Establish and maintain required lines and elevations. The Engineer shall be notified for review and approval of final stake lines for the work before construction work is to begin. Finished surfaces shall be true to grade and even, free of roller m...
	b. If, in the opinion of the Engineer, based upon reports of the testing service and inspection, the quality of the work is below the standards which have been specified, additional work and testing will be required until satisfactory results are obta...

	2. The Engineer shall be notified at least 24 hours prior to all reservoir, choker and leveling course work, and porous pavement work.
	3. Subgrade Preparation
	a. Existing subgrade under bed areas shall NOT be compacted or subject to excessive construction equipment traffic prior to stone bed placement.
	b. Where erosion of subgrade has caused accumulation of fine materials and/or surface ponding, this material shall be removed with light equipment and the underlying soils scarified to a minimum depth of 6 inches with a York rake or equivalent and lig...
	c. Bring subgrade of stone porous media bed to line, grade, and elevations indicated. Fill and lightly regrade any areas damaged by erosion, ponding, or traffic compaction before the placing of stone.

	4. Reservoir Course Bed Installation
	a. Upon completion of subgrade work, the Engineer shall be notified and shall inspect at his/her discretion before proceeding with reservoir course bed installation.
	b. Reservoir course bed aggregate shall be placed immediately after approval of subgrade preparation. Any accumulation of debris or sediment which has taken place after approval of subgrade shall be removed prior to installation of geotextile at no ex...
	c. Install coarse aggregate in 6-inch maximum lifts. Lightly compact each layer with equipment, keeping equipment movement over storage bed subgrades to a minimum. Install aggregate to grades indicated on the drawings.
	d. Install choker base course aggregate evenly over surface of reservoir course bed, then install leveling course evenly over surface of choker course, sufficient to allow placement of pavement, and notify Engineer for approval. Leveling base course s...
	e. Protect reservoir course, choker course, and leveling course from siltation coming from adjacent materials at all times.


	B. Porous Asphalt Pavement Installation
	1. The mixing plant, hauling and placing equipment, and construction methods shall be in conformance with NAPA IS 131 and applicable sections of the MA DOT's specification for asphalt mixes.
	2. The use of surge bins shall not be permitted.
	3. Hauling Equipment. Trucks used for hauling asphalt mixture shall have tight, clean, smooth metal bodies. The Contractor shall apply a thin coat of a non-petroleum based or soap solution to prevent the mixture from adhering to the bodies.
	4. Each truck shall have a cover of canvas or other suitable material of such size sufficient to protect the mixture from the weather. When necessary to ensure delivery of material at the specified temperature, truck bodies shall be insulated, and cov...
	5. Placing Equipment. The paver shall be a self-propelled unit with an activated screed or strike-off assembly, capable of being heated if necessary, and capable of spreading and finishing the mixture without segregation for the widths and thicknesses...
	6. The longitudinal edge of the previously placed mat shall be maintained to a surface temperature of 95  C (200  F), or higher if necessary, to achieve bonding of the newly placed mat with the previously placed mat. This shall be done without undue b...
	7. Rollers. Rollers shall be in good mechanical condition, operated by competent personnel, capable of reversing without backlash, and operated at speeds slow enough to avoid displacement of the asphalt mixture. The mass (weight) of the rollers shall ...
	8. Conditioning of Existing Surface: Contact surfaces such as curbing, gutters, and manholes shall be painted with a thin, uniform coat of Type RS-1 emulsified asphalt immediately before the asphalt mixture is placed against them.
	9. Spreading and Finishing: The asphalt mixture, at the time of discharge from the haul vehicle, shall be within 6  C (10  F) of the compaction temperature for the approved mix design.
	10. Porous Asphalt shall be placed in two -two-inch lifts.  Great care must be taken to ensure that the porous asphalt layers join completely. Minimize time between layer placements and maintain the first layer clear from dust and moisture and minimiz...
	a. The Contractor shall protect all exposed surfaces that are not to be treated from damage during all phases of the pavement operation. The asphalt mixture shall be spread and finished with the specified equipment. The mixture shall be struck off in ...
	b. No material shall be produced so late in the day as to prohibit the completion of spreading and compaction of the mixture during daylight hours, unless night paving has been approved for the project.
	c. No traffic will be permitted on material placed until the material has been thoroughly compacted and has been permitted to cool to below 60  C (140  F). The use of water to cool the pavement will not be permitted. The Engineer reserves the right to...

	11. Compaction. Immediately after the asphalt mixture has been spread, struck off, and surface irregularities adjusted, it shall be thoroughly and uniformly compacted by rolling.
	a. The surface shall be rolled when the mixture is in the proper condition and when the rolling does not cause undue displacement, cracking, or shoving.
	b. The number, mass (weight), and type of rollers furnished shall be sufficient to obtain the required compaction while the mixture is in a workable condition. Generally, one breakdown roller will be needed for each paver used in the spreading operation.
	c. To prevent adhesion of the mixture to the rollers, rollers shall be kept moist with water or
	d. water mixed with very small quantities of detergent or other approved material. Excess liquid will not be permitted.
	e. Along forms, curbs, headers, walls, and other places not accessible to the rollers, the
	f. mixture shall be thoroughly compacted with hot or lightly oiled hand tampers, smoothing irons or with mechanical tampers. On depressed areas, either a trench roller or cleated compression strips may be used under the roller to transmit compression ...
	g. Other combinations of rollers and/or methods of compacting may be used if approved in writing by the Engineer, provided the compaction requirements are met.
	h. Unless otherwise specified, the longitudinal joints shall be rolled first. Next, the
	i. Contractor shall begin rolling at the low side of the pavement and shall proceed towards the center or high side with lapped railings parallel to the centerline. The speed of the roller shall be slow and uniform to avoid displacement of the mixture...
	j. Rollers shall not be stopped or parked on the freshly placed mat.
	k. It shall be the responsibility of the Contractor to conduct whatever process control the Contractor deems necessary. Acceptance testing will be conducted by the Engineer using cores provided by the Contractor.
	l. Any mixture that becomes loose and broken, mixed with dirt, or is in any way defective shall be removed and replaced with fresh hot mixture. The mixture shall be compacted to conform to the surrounding area. Any area showing an excess or deficiency...
	m.  ibratory rollers shall not be used.
	n. If the Engineer determines that unsatisfactory compaction or surface distortion is being obtained or damage to roadway area or parking lot components and/or adjacent property is occurring using vibratory compaction equipment, the Contractor shall i...
	o. The Contractor assumes full responsibility for the cost of repairing all damages that may occur to roadway or parking lot components and adjacent property if vibratory compaction equipment is used. After final rolling, no vehicular traffic of any k...

	12. Joints between old and new pavements or between successive days’ work shall be made to ensure a thorough and continuous bond between the old and new mixtures. Whenever the spreading process is interrupted long enough for the mixture to attain its ...
	a. Butt joints shall be formed by cutting the pavement in a vertical plane at right angles to the centerline, at locations approved by the Engineer. The Engineer will determine locations by using a straightedge at least 4.9 m (16 feet) long. The butt ...
	b. Tapered joints shall be formed by tapering the last 450 to 600 mm (18 to 24 inches) of the course being laid to match the lower surface. Care shall be taken in raking out and discarding the coarser aggregate at the low end of the taper, and in roll...
	c. Longitudinal joints that have become cold shall be coated with Type RS-1 emulsified
	d. asphalt before the adjacent mat is placed. If directed by the Engineer, joints shall be cut back to a clean vertical edge prior to applying the emulsion.

	13. Surface Tolerances. The surface will be tested by the Engineer using a straightedge at least 4.9 m (16 feet) in length at selected locations parallel with the centerline. Any variations exceeding 3 mm (1/8 inch) between any two contact points shal...
	14. Work shall be done expertly throughout, without staining or injury to other work. Transition to adjacent impervious asphalt pavement shall be merged neatly with flush, clean line. Finished pavement shall be even, without pockets, and graded to ele...
	15. Porous pavement beds shall not be used for equipment or materials storage during construction, and under no circumstances shall vehicles be allowed to deposit soil or drip fluids on paved porous surfaces. New paved surfaces shall be protected from...
	16. Repair of Damaged Pavement. Any existing pavement on or adjacent to the site that has been damaged as a result of construction work shall be repaired to the satisfaction of the Engineer without additional cost to the Owner.
	17. Striping Paint
	a. Sweep and clean surface to eliminate loose material and dust.
	b. Paint parking striping and traffic lane striping in accordance with layout of plans. Apply paint with mechanical equipment to produce uniform straight edges. Apply and provide clear, sharp lines in accordance with MA DOT specifications.
	c. Color for handicapped markings shall conform to MA DOT specifications.


	C. QC/QA for Paving Operations
	1. The permeability of the pavement surface shall be tested by application of clean water at the rate of at least 5 gpm over the surface, using a hose or other distribution device. Water used for the test shall be clean, free of suspended solids and d...
	2. Testing and Inspection: Employ, at Contractor's expense, an inspection firm acceptable to the Engineer to perform soil inspection services, staking and layout control, and testing and inspection of site grading and pavement work. Inspection and lis...
	3. Test in-place base and surface course for compliance with requirements for thickness and surface smoothness. Repair or remove and replace unacceptable work as directed by the Engineer.
	4. Surface Smoothness: Test finished surface for smoothness and even drainage using a ten-foot to centerline of paved area. Surface will not be accepted if gaps or ridges exceed 3/16 of an inch.
	5. QC/QA requirements during paving are summarized in Table 7.
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	PART 1 -  GENERAL
	1.01 REQUIREMENTS
	A. The Contractor shall furnish all labor, materials, equipment, and incidentals required and install the precast pervious concrete pavements and associated subsurface work as shown on the Drawings and as specified herein.

	1.02 SUMMARY
	A. Section Includes:
	1. Precast Pervious Concrete Paving Slabs (Referred to as precast pervious concrete strips and panels on the drawings).


	1.03 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 02230 – Soils and Aggregates for Earthwork
	B. Section XXXXX – Cast-in-Place Concrete

	1.04 PAYMENT
	A. The Contractor shall include all costs for performing any Work required under this Section as part of the appropriate portions of their submitted bid prices in accordance with the requirements for Measurement and Payment of the Contract and as refe...

	1.05 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.06 ACTION SUBMITTALS
	A. Product Data: For materials other than aggregates.
	B. Product Data: For the following:
	1. Precast Pervious Concrete Paving Slabs.

	C. Sieve Analyses: For aggregate materials, according to ASTM C136.

	1.07 INFORMATIONAL SUBMITTALS
	A. Source of precast porous concrete and certifications of compliance with specifications for all materials.
	B. Material Certificates: For precast pervious concrete slabs. Include statements of material properties indicating compliance with requirements, including compliance with standards. Provide for each type and size of precast pervious concrete slab.
	C. Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified testing agency indicating compliance with requirements. Test results performed by an independent testing laboratory of the following
	1. Infiltration rate in accordance with ASTM C 1701/C 1701M and bulk density for the precast pervious concrete paving slabs conforming to ACI 522R-10.
	2. Compressive strength in accordance with ASTM C39/C39M in accordance with ASTM C42/C42M of cores obtained from the precast concrete paving slabs; conforming to ACI 522R-10.
	3. Particle-size analysis in accordance with ASTM C 136 for the stone storage reservoir course (subbase) with source of supply noted.

	D. Shop Drawings: precast pervious concrete paving slab complete showing permanent lifting points embedded in the surface of the slab, edge restraint detail(s), geotextile manufacturer specification sheets, indicating materials outside the perimeter o...

	1.08 QUALITY ASSURANCE
	A. Manufacturer’s literature indicating product data such as overall dimensions of typical slabs, and one 12-in x 12-in sample that indicates color, texture, edge condition, spacer, weight, shape, details of construction and accessories required.
	B. Precast Pervious Concrete Installation Contractor Qualifications and Quality Assurance
	1. Installation Contractor shall have documented experience with the successful installation of at least five (5) separate precast pervious concrete paving slab installations similar in size, scope, and complexity of this project during the last five ...
	2. Installation must include planning the Work, horizontal and vertical layout, fine grading of subgrades, installing geotextile in accordance with the manufacture’s recommendations, placing and compacting crushed stone reservoir course storage (base)...
	3. The installation Contractor shall use adequate forces including equipment and skilled workers. Workers shall be trained and experienced in the necessary crafts and be completely familiar with the specified methods needed for proper performance of t...
	4. All materials, methods of installation and workmanship will conform to requirements of ASTM, Massachusetts State Department of Transportation, or other applicable Standards.
	5. The Contractor shall obtain all Federal, State and/or Municipal approvals, that may be required for this project.
	6. Precast pervious concrete paving slab units shall be visually inspected by the manufacturer for completeness, texture and consistency with installation drawings.
	7. A small amount of “skinning”, not to exceed one (1%) percent of the top or bottom of slab surface areas, will be allowed.
	8. Review Contractor’s installation plan in a pre-construction meeting with manufacturer’s representatives, paving slab installation Contractor, General Contractor, and owner’s representative.

	C. Precast Concrete Manufacturer Qualifications
	1. Precast concrete manufacturer shall be a member in good standing with the National Precast Concrete Association.


	1.09 DELIVERY, STORAGE, AND HANDLING
	A. Store slabs on elevated platforms in a dry location. If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied.
	B. Store aggregates where grading and other required characteristics can be maintained and contamination can be avoided.


	PART 2 -  PRODUCTS
	2.01 PRECAST PERVIOUS CONCRETE PAVING SLABS
	A. Source Limitations:
	1. Obtain each type of slab from single source that has resources to provide materials and products of consistent quality in appearance and physical properties.
	2. Provide source of precast pervious concrete and certifications of compliance with specifications for all materials.

	B. Precast Pervious Concrete Paving Slab:
	1. Precast pervious concrete paving slabs will be: 6 in. thick as shown on plans
	2. Joints between adjacent rows of panels shall be staggered not less than 2 feet
	3. Precast pervious concrete slabs will be standard natural grey concrete as per the manufacturer.
	4. Minimum compressive strength: 3000 lbs. per sq. in. per ASTM C39/C39M.
	5. Minimum infiltration rate: 250 in. per hr. per ASTM C1701/1701M
	6. Concrete average unit weight of 125 lb/cf (+/- 5% conforming to ACI 522R-10).
	7. Precast pervious concrete paving slabs must be cured by the manufacturer’s approved methods. Slabs must not be shipped until the pervious concrete has cured for a minimum of 28 days.
	8. All precast pervious concrete slabs must be by the same manufacturer.
	9. The slab units must include a minimum of two (2) permanent lifting points embedded in the top of the slabs for ease of installation, maintenance, removal and reinstallation.
	10. Size, shape, design and colors will be in accordance with the Contract Drawings and specifications and will match approved samples.


	2.02 EDGE RESTRAINT
	A. Edge restraint materials consists of the following:
	1. Saw cut edges of existing pavement with expansion joint filler and joint sealing compound positioned between precast pervious concrete paving slabs and existing pavement,
	2. Existing curb or new concrete header with expansion joint filler and joint sealing compound positioned between precast pervious concrete paving slabs and curb/header.
	3. Steel Edge Restraints and stakes positioned between precast pervious concrete paving slabs and bioretention soil.

	B. Preformed expansion joint material shall consist of the following:
	1. Premolded expansion joint filler (ASTM D 1751), 1/2-in thick and extend the full depth of joint.
	2. Furnish premolded expansion joint fillers in one-piece lengths.
	3. Terminate joint filler not less than 1/2-in or more than 1-in below finished surface.

	C. Joint sealing compound shall consist of the following:
	1. All-weather, self-leveling, permanently flexible, water-tight, and all-purpose exterior protective sealant such as Sikaflex Pro Select+ Self-Leveling 1-Part Polyurethane Sealant, Type 1, Class A as manufactured by Sika USA, or equal.
	2. Terminate joint sealing compound flush with finish grade and consistently smooth in appearance with proper adhesion to the sides of all expansion joints.

	D. Steel edge restraints shall consist of the following:
	1. Heavy-duty 1/4-in thick by 12-in high black painted steel edging with welded loops on outside face to receive stakes at min. 36” on center.
	2. Heavy Duty min. 18-in long black painted steel stakes.


	2.03 AGGREGATE SETTING-BED MATERIALS
	A. RESERVOIR COURSE
	B. The reservoir course material shall be washed crushed stone conforming to MASSDOT Standard: Natural stone; washed, free of clay, shale, organic matter.
	1. Coarse Aggregate Designation:  M2.01.4
	2. Coarse Aggregate Designation:  M2.01.6.


	2.04 ALL-WEATHER SILICONE SEALANT
	A. All-weather silicone sealant must be a clear, permanently flexible, weather-proof, watertight, and all-purpose exterior protective sealant such as model M60.01 Advantage Silicone Sealant as manufactured by General Electric, or equal.


	PART 3 -  EXECUTION
	3.01 DELIVERY, HANDLING, AND STORAGE
	A. The Contractor shall provide for the delivery, handling and storage of materials in accordance with the Product Storage and Handling Requirements and as noted below.
	1. Coordinate delivery to not interfere with other construction and avoid delays.
	2. Protect precast pervious concrete paving slab units, and accessory materials during shipment, storage and construction against staining and damage.
	3. Precast pervious concrete paving slab units must be handled and transported in a position consistent with their shape and design in order to avoid stresses which could cause cracking or damage.
	4. Precast pervious concrete paving slab units must be lifted or supported only at the points shown on the Working Drawings or as recommended by the manufacturer.
	5. Store precast pervious concrete paving slab units according to manufacturer’s recommendation.
	6. Store precast pervious concrete paving slab units such that they are kept free from mud, dirt, grass cuttings, accumulation of foliage and debris. Pressure wash with clean water to remove dust within twenty-four (24) hours prior to placement.


	3.02 WEATHER CONSIDERATIONS
	A. Do not place and/or compact reservoir course stone subbase in rain or snow, or on saturated or frozen subgrade.
	B. Do not install precast pervious concrete paving slabs in rain or snow, or on saturated or frozen base

	3.03 INSTALLATION, GENERAL
	A. Precast pervious concrete paving slabs shall be installed as shown on Contract Drawings.
	B. Any excess soil placed or washed on top of the final elevation of soil subgrade to trap sediment transported by runoff from adjacent construction areas must be removed before placement of storage reservoir aggregate and geotextile materials.
	C. Keep area where precast pervious concrete paving slabs are to be installed free of sediment during the entire construction period.
	D. Do not damage drain pipes, underdrains, observation wells, roadway boxes, manholes or any other utilities during installation. Report any damage immediately to the Engineer.
	E. Installation of precast pervious concrete unit paving slabs must be in strict accordance with the manufacturer’s recommendations, all information in this specification, and all related drawings.

	3.04 SUBGRADE INSTALLATION
	A. Verify that all field infiltration and permeability testing of the subgrade has been performed, that test results meet the project design requirements and construction of the subgrade has been approved by the Engineer prior to installation of the p...
	B. Prepared subgrades will not be subject to construction equipment traffic.
	C. The subgrade under all open bottom subsurface reservoir course areas shall not be compacted or permanently covered with geotextile.
	D. Only light equipment will be used to build the precast pervious concrete paving slab system.
	E. Where erosion has caused accumulation of sediment or ponding on the subgrade, remove sediment with light equipment and/or manually. Scarify the underlying soils to a minimum depth of six (6) inches with the bucket teeth of a backhoe, or other metho...
	F. Restore any subgrade areas damaged by erosion, ponding, or traffic compaction to design line and grades prior to installation of storage reservoir course.

	3.05 PRECAST PERVIOUS CONCRETE SLAB PLACEMENT
	A. Reservoir course must be comprised of clean, washed, stone per manufacturer recommendations. Lay slabs as shown on the Contract Drawings and as approved by the Engineer.
	B. Place reservoir course stone in 6-inch maximum lifts over the prepared subgrade and spread and level evenly by raking. Compact reservoir stone in lifts of 6 inches maximum using a plate compactor, first in one direction, then in the other. Do not d...
	C. Reservoir course storage layer must be hand compacted. Install reservoir course sufficiently to allow placement of precast pervious concrete paving slab.
	D. The surface tolerance of the compacted storage reservoir layer shall be ± 3/8 in. under a 10 ft. straightedge.
	E. Compacted storage reservoir area shall not substantially exceed that which is covered by paving slabs by the end-of-day.
	F. Reservoir course must be free of depressions, protrusions, or gaps that would cause the precast pervious concrete slab from being uniformly supported.
	G. Slabs must only be lifted and placed using swivels and spreader chains. Chains, cables or slings should never be wrapped around slabs for lifting under any circumstances. Swivels shall be bolted securely but not over-tightened.
	H. Precast pervious concrete paving slabs must be placed so they are separated with 1/8-in spacers provided by the manufacturer of the precast pervious concrete paving slabs. Joint widths and lines must be continually straight as paving proceeds.
	I. Place units hand tight without using metal hammers, pry bars or drift pins. Make horizontal adjustments to placement of laid slabs with wood wedges and levers, and rubber mallets as needed.
	J. Provide joints between slabs of 1/8 in. wide. No joints are to exceed 3/16 in. in width.
	K. Joint lines must not deviate more than ±½ in. over 50 ft. from string lines.
	L. Joints must never be filled with loose material, included but not limited to, sand, stone dust, stone chips, etc.
	M. Fill gaps at the edges of the paved area with properly-sized end slabs.
	N. Cut end slabs to be placed along the edge or corners with a diamond-bladed masonry saw. Cut units must be no narrower than 18 inches and cutting shall occur so that a minimum distance of 8 inches is maintained between embedded lifters and cut edges..
	O. Adjust bond pattern at pavement edges such that cutting of edge slabs is minimized. Do not expose cut slabs to vehicular traffic. Cut slabs at edges as indicated on the Contract Drawings.
	P. Keep equipment off unrestrained paving slabs.
	Q. After an area is completely paved, set the precast pervious concrete slabs into the reservoir course layer by trafficking with light rubber-tired equipment.
	R. Remove and replace any slabs cracked or damaged during installation with new ones. Reset slabs not in conformance with specified installation tolerances.
	S. Install edge restraints per the Contract Drawings and manufacturer’s recommendations at the indicated locations and elevations.
	T. Check final surface elevations of set slabs for conformance to design drawings. The final surface tolerance from grade elevations must not deviate more than ± 3/8 in. under a 10 ft. straightedge.
	U. The surface elevation of set slabs must be flush with manholes or the top of utility structures as shown on the Contract Drawings.

	3.06 EXPANSION JOINTS INSTALLATION
	A. Confirm that edges of precast pervious concrete paving slabs and concrete headers are acceptable to the Engineer prior to installation of expansion joint filler materials.
	B. Install expansion joints at locations indicated on drawings and as specified.

	3.07 MAINTENANCE AND PROTECTION
	A. After slabs are placed in final position, apply clear all-weather silicone sealant to the surface of each lifting point hole in a manner so that hole is completely covered, and debris and water will not enter the hole. Do not completely fill the ho...
	B. After Work in this section is complete, the Contractor shall be responsible for protecting the precast pervious paving slab system from damage and/or contamination with mud, dirt, grass cuttings, accumulation of foliage and debris.
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	A. Coarse Aggregate – Choker or Reservoir Course Material: Washed Crushed Stone: Natural stone; washed, free of clay, shale, organic matter; conforming to of MASSDOT standard.
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	SECTION 02605
	precast concrete STRUCTURES
	PART 1 -  GENERAL
	1.01 REQUIREMENTS
	A. Requirements for furnishing and installing precast manholes, catch basins, leaching manholes, and outlet control structures in storm sewers including all appurtenances.

	1.02 RELATED SECTIONS
	A. Section XXXXX – Submittal Procedures.
	B. Section XXXXX – Product Delivery Requirements
	C. Section XXXXX – Product Storage and Handling Requirements
	D. Section XXXXX – Earthwork
	E. Section XXXXX - Reinforcing Steel
	F. Section XXXXX - Cast-in-Place Concrete

	1.03 PAYMENT
	A. The Contractor shall include all costs for performing any Work required under this Section as part of the appropriate portions of their submitted bid prices in accordance with the requirements for Measurement and Payment of the Contract and as refe...

	1.04 REFERENCE SPECIFICATIONS, CODES and STANDARDS
	A. ASTM A48 - Standard Specification for Gray Iron Castings
	B. ASTM A615 - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement.
	C. ASTM C32 - Sewer and Manhole Brick (Made from Clay or Shale)
	D. ASTM C62 - Standard Specification for Building Brick (Solid Masonry Units Made from Clay or Shale).
	E. ASTM C150 - Standard Specification for Portland Cement.
	F. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes.
	G. ASTM C443 - Joints for Concrete Sewer and Manholes, Using Rubber Gaskets
	H. ASTM C478 - Circular Precast Reinforced Concrete Manhole Sections
	I. ASTM D4101 - Standard Specification for Propylene Plastic Injection and Extrusion Materials.
	J. ACI 318 - Building Code Requirement for Structural Concrete.
	K. American Association of State Highway and Transportation Officials (AASHTO)
	L. Occupational Safety and Health Administration (OSHA)
	M. Massachusetts Department of Transportation Standard Specifications for Highways and Bridges.
	N. Where reference is made to one of the above standards, the revision in effect at the time of bid opening shall apply.

	1.05 DESIGN REQUIREMENTS
	A. Except as otherwise shown or specified, construct sewer manholes and catch basins of precast reinforced concrete sections conforming to ASTM C478.

	1.06 SUBMITTALS
	A. Submit, in accordance with Section XXXXX shop drawings showing details of construction, reinforcing, joints, pipe connection to manhole/catch basin, leaching manhole, outlet control structures, manhole rungs, overflow weirs (if applicable), manhole...

	1.07 DELIVERY, STORAGE AND HANDLING
	A. General:  Take every precaution to prevent injury to the structures during transportation and unloading.  Unload manhole sections and other precast items using skids, pipe hooks, rope slings, or suitable power equipment, if necessary, and keep the ...


	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. Precast Manholes, leaching manholes, and outlet control structures shall be as manufactured by:
	1. Monarch Precast Concrete Corp., Allentown, PA
	2. Precast Concrete Sales Company, Valley Cottage, NY
	3. Long Island Precast, Inc., Holtsville, NY.
	4. Or approved equal

	B. Precast Catch Basins shall be as manufactured by:
	1. Monarch Precast Concrete Corp., Allentown, PA
	2. Penn-Cast Products, Inc., Fredericksburg, VA
	3. Long Island Precast, Inc., Brookhaven, NY
	4. Precast Concrete Sales Company, Valley Cottage, NY
	5. Or approved equal


	2.02 MATERIALS
	A. Concrete, Steel Reinforcement and Aggregates:  For precast manholes, catch basins, leaching manholes, outlet control structures, and other storm sewer structures, reinforced concrete, cementitious materials, aggregates and steel reinforcement shall...
	B. Brick:  If brick is used for adjusting manhole and catch basin frames to grade, it shall conform to ASTM C32, Grade MS, with minimum dimensions of 2 1/4 by 3 1/2 by 7 1/2 inches.  Brick shall be new, solid, sound, hard burned throughout and uniform...
	C. Mortar:  Provide mortar that is composed of one part Type II Portland cement or Portland pozzolan cement conforming to ASTM C150 to two parts sand to which a small amount of hydrated lime not to exceed 10 lbs to each bag of cement shall be added.
	D. The sand used shall be washed, cleaned, screened, sharp and well graded as to different sizes and with no grain larger than will pass a No. 4 sieve. It shall be free from vegetable matter, loam, organic or other materials of such nature or of such ...
	E. The hydrated lime shall also conform to ASTM C207.
	F. Frames and Covers/Grates:  Manhole frames and covers and catch basin frames and grates shall be iron castings.  Castings shall be of gray iron of uniform quality, free from defects, smooth and well cleaned by shotblasting.  Catalog numbers on the D...
	1. Covers and grates shall be provided with matching frames.  Cover shall fit flush with the surrounding finished surface.  The cover shall not rock or rattle when loading is applied.
	2. Round covers and frames shall have machined bearing surfaces.
	3. Design loadings:
	a. Where located within a structure, a minimum design loading of 300 psf shall be used, unless noted otherwise.
	b. At all locations not within a structure, the design loading shall be a standard AASHTO H-20 truck loading, unless otherwise noted.
	c. Watertight gasketing, bolting, locking devices, patterns, lettering, pickholes, vents, or self-sealing features shall be as detailed on the Drawings.



	2.03 CONSTRUCTION OF MANHOLES, leaching manholes, catch basins and outlet control structures
	A. Manhole Base Section:  Unless otherwise shown, provide manhole base sections consisting of a base riser section with an integral floor.  When benches are made at the manufacturing site, provide concrete used for benched inverts conforming to the re...
	B. Jointing Precast Sections:  Tongue and groove joints of precast manhole and catch basin sections shall be sealed with either a round rubber O-ring gasket or a preformed flexible joint sealant. The O-ring shall conform to ASTM C443. The preformed fl...
	C. Manhole Rungs: Manhole rungs shall be either of the following types:
	1. Manhole rungs shall be of cast aluminum alloy 6061-T6, drop front design, 12-in wide with an abrasive step surface. The manhole rungs shall conform to the requirements of OSHA.
	2. Manhole rungs shall be steel reinforced copolymer polypropylene plastic. Rungs shall be 14-in wide, M.A. Industries Type PS2-PF-SL or equal. Copolymer polypropylene shall conform to ASTM D4101, PP0344 B33534 Z02. Steel reinforcing shall be 1/2-in d...

	D. Pipe Connections to Precast Structures: Pipe connections may be accomplished in the following ways:
	1. A tapered hole filled with non-shrink waterproof grout, Hallemite; Waterplug; Embeco or equal, after the pipe is inserted is acceptable, providing the grout is placed carefully to completely fill around the pipe. If this method is used, place concr...
	2. The "Lock Joint Flexible Manhole Sleeve" shall be cast in the precast manhole base. The stainless steel strap shall be protected from corrosion with bitumastic or asphaltic dampproofing materials.
	3. "A-Lok" shall be a rubber like gasket cast in the precast manhole base. The rubber gasket shall be cast into a formed opening in the manhole.
	4. "KOR-N-SEAL" joint shall be installed as recommended by the manufacturer. The stainless steel clamp shall be protected from corrosion with bitumastic or asphaltic dampproofing materials.

	E. Dampproofing: Brushed dampproofing shall be an asphalt emulsion reinforced with fibers conforming to ASTM D1227, Type II, Class 1. The dampproofing shall be Hydrocide 700B by Sonneborn Building Products, Division of ChemRex Inc., Minneapolis, MN; K...

	2.04 OUTLET CONTROL STRUCTURE
	1. Outlet control structure shall be a 5-ft diameter manhole unless otherwise indicated on the Contract Drawings.
	2. Outlet control structure shall have a brick overflow weir in the center of the manhole.  The overflow weir shall be 12 inches thick with a weir elevation as indicated on the Contract Drawings.   Overflow weir shall be embedded in a minimum of 3 inc...
	3. Outlet control structure shall have a 12 inch deep sump.
	4. Overflow weir shall have a low-flow circular orifice pipe embedded in the weir at an invert indicated on the Contract Drawings.  Circular orifice pipe shall be HDPE or PVC pipe as indicated on the Contract Drawings.  Circular orifice pipe shall be ...

	2.05 overflow structures for rain garden/ vegetated bioretention areas
	A. Overflow structures as shown on the Contract Drawings shall be 10 to 12 inch diameter Nyloplast drain basins as manufactured by Advanced Drainage Systems, Inc, or approved equal. Overflow structures shall have a 12 inch sump.
	B. Overflow structures shall be manufactured from PVC pipe stock, using a thermos-molding process to reform the pipe stock to the specified configuration.  The drainage pipe connection stubs shall be manufactured from PVC pipe stock and formed to prov...
	C. Grates for overflow structures as shown on the Contract Drawings shall be ductile iron domed, Nyloplast, or approved equal.  Dome grate shall be constructed of ductile iron conforming to ASTM A536 70-50-05, with a cast iron frame and shall be paint...

	2.06 SOURCE QUALITY CONTROL
	A. Concrete Strength:  Precast structure sections will be inspected and tested by an independent, certified testing laboratory, retained by the Owner, to establish the strength of the concrete and the adequacy of curing, to certify the date that the s...
	1. A minimum of one set of three cylinders will be taken each day that manhole sections are cast, with batch samples to be designated by the laboratory representative.  At least one set of cylinders will be taken from each 9 cubic yards of concrete us...
	2. The City reserves the right to core manholes either at the job site or point of delivery to validate strength of concrete and placement of steel.  If cores fail to demonstrate the required strength or indicate incorrect placement of reinforcing ste...

	B. Acceptance of flat slab tops will be based on the tops passing a proof-of-design test in accordance with ASTM C478.  One flat slab top for each design shall be tested.

	2.07 PRECAST PRODUCTS
	A. Unless otherwise shown or specified, precast concrete products shall be used for storm sewer structures.
	B. The number of joints in manhole and catch basin riser sections shall be kept to a minimum by using sections 8'-0" long in so far as possible.  Joints shall be tongue and groove type conforming to AWWA C302, with continuous steel reinforcement in th...
	C. Wet-cast methods only shall be used.  Forms shall leave the surfaces smooth and free of irregularities or honeycombing.
	D. Unless otherwise shown or specified, the following design loadings shall be used with 30 percent impact allowance in roads and 15 percent elsewhere.
	1. Earth = 130 PC
	2. Wheel = H-20

	E. Unless otherwise shown or specified, wall thickness for manholes and catch basins shall be not less than:
	1. 5 inches for walls
	2. 8 inches for top slab

	F. The thickness of the bottom slab shall not be less than the manhole/catch basin section wall or top slab, which is greater.
	G. No more than two (2) tapered lifting holes shall be provided per section of manhole or lifting holes shall be filled with tapered rubber plugs.
	H. The point of intersection (P.I.) of pipes shall be marked with a pin in the manhole floor.
	I. The date of manufacture and the manufacturer’s trademark shall be marked inside each manhole and catch basin barrel.


	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Precast Structure Frames:  Firmly embed frames in mortar and bricks.  Provide wedges or shims for accurate and level placing of the frames. A maximum of 8-in thick, shall be utilized to assure frame and cover are set to the existing grade. If full ...
	B. Connections to Riser Section:  Manufacture riser sections with openings properly located for making connections to sewers.  The minimum distance between a joint in a manhole section and the nearest edge of an opening for a connecting sewer and the ...
	C. Coatings:  Outer surfaces of precast manholes and catch basins shall dampproofed at the rate of 30 to 35 sq ft per gallon as directed by the Engineer and in accordance with manufacturer's instructions.
	D. Laying Masonry:
	1. Bricks shall be wetted before applying mortar.
	2. Full bed, end and side joints shall be formed in one operation.
	3. Horizontal joints shall be 3/8 inch maximum and radial joints shall be 1/4 inch maximum.
	4. Keyways shall be completely filled with mortar.
	5. The total amount of adjustment by bricks or concrete rings shall not exceed 12 inches.
	6. Mortar shall be mixed only in such quantity as may be required for immediate use and shall be used before the initial set has taken place. Mortar shall not be retained for more than 1-1/2 hours and shall be constantly worked over with hoe or shovel...

	E. Manhole, Leaching Manhole, Catch Basin and Outlet Control Structure:
	1. Precast structures shall be constructed to the dimensions shown on the Drawings and as specified herein. All work shall be protected against flooding and flotation.
	2. The bases of precast structures shall be placed on a bed of 12-in screened gravel as shown on the Drawings. The bases shall be set at a grade to assure that a maximum of 8-in thickness of brickwork will bring the manhole frame and cover to final gr...
	3. Precast concrete barrel sections and structures shall be set plumb and with sections in true alignment with a 1/4-in maximum tolerance to be allowed. The joints of precast barrel sections shall be sealed with either a rubber O-ring set in a recess ...
	4. Holes in the concrete barrel sections required for handling or other purposes shall be plugged with a non-shrinking grout or non-shrinking grout in combination with concrete plugs and finished flush on the inside.
	5. Where holes must be cut in the precast sections to accommodate pipes, cutting shall be done prior to setting manhole sections in place to prevent any subsequent jarring which may loosen the mortar joints.
	6. Precast Structure Pipe Connections

	F. Precast structure pipe connections shall be accomplished in the ways specified herein. Pipe stubs for future extensions shall also be connected and the stub end closed by a suitable watertight plug.
	G. Manhole and Outlet Control Structure Rung Installation
	1. Aluminum manhole rungs shall be grouted into precast sections, on 12-in centers, by the manufacturer. Holes in riser and cone sections for rungs shall be pre-formed during casting. Holes for rungs shall be 1-1/8-in in diameter and shall be a minimu...
	2. Steel reinforced polypropylene plastic manhole rungs shall be driven into tapered holes in the precast riser and cone sections during the manufacture of the sections. Holes for rungs shall be pre-formed during the casting of the sections and shall ...

	H. Stubs for Future Connections:  Where shown, provide stubs or bells cast in walls and provide approved plugs or caps.
	I. Grading:
	1. Precast structures shall be installed such that covers will be at final grade.
	2. Structures shall not project above finished pavements.
	3. Structures in areas with temporary working grades shall be initially installed to match the temporary grade and adjusted later to final grade prior to regrading.
	4. Contractor shall be responsible for setting structures to the proper grade.  The Engineer’s review will be general and will apply to components only.

	J. Overflow Structures:
	1. As soon as the excavation is complete to the bottom of the trench, 12” stone base shall be placed, compacted and graded to provide firm, uniform and continuous support for the overflow structure and pipes.
	2. Overflow structure shall be set to the elevations shown on the Contract Drawings and shall be connected to new drainage pipes using proper fittings, as recommended by the manufacturer. Backfill evenly around the area drain with stone and compact to...

	K. Leakage Tests: The Engineer will visually inspect manholes, catch basins and outlet control structures and for possible leaks before backfilling is allowed.  All joints shall be sealed to the satisfaction of the Engineer.

	3.02 Cleaning
	A. All new manholes, leaching manholes catch basins, and outlet control structures shall be thoroughly cleaned of all silt, debris and foreign matter of any kind, prior to final inspection.
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	PART 1 GENERAL
	1.01 REQUIREMENTS
	A. The Contractor shall furnish all labor, materials, equipment, and incidentals required and install the storm utility drainage piping and associated work as shown on the Drawings and as specified herein.

	1.02 SUMMARY
	A. Section Includes:
	1. Storm drainage piping.
	2. Piping accessories.
	3. Catch basins and area drains
	4. Cleanouts.
	5. Bedding and cover materials.


	1.03 RELATED WORK SPECIFIED ELSEWHERE
	A. Section XXXXX – Cast-in-Place Concrete
	B. Section 02230 – Soils and Aggregates for Earthwork
	C. Section XXXXX – Trenching and Backfilling
	D. REFERENCE SPECIFICATIONS, CODES AND STANDARDS

	1.04 COORDINATION
	A. Section XXXXX "Project Management and Coordination" for requirements for coordination.
	B. Coordinate Work of this Section with termination of storm sewer connection to municipal storm drainage system.

	1.05 PREINSTALLATION MEETINGS
	A. Section XXXXX "Project Management and Coordination" for requirements for preinstallation meeting.
	B. Convene minimum one week prior to commencing Work of this Section.

	1.06 ACTION SUBMITTALS
	A. Section XXXXX "Submittal Procedures" for requirements for submittals.
	B. Product Data: Submit manufacturer information describing pipe and pipe accessories.
	C. Manufacturer's Certificate: Certify that products meet or exceed specified requirements.
	D. Manufacturer Instructions: Submit special procedures required to install specified products.
	E. Field Quality-Control Submittals: Indicate results of Contractor-furnished tests and inspections.

	1.07 INFORMATIONAL SUBMITTALS
	A. Qualifications Statement:
	1. Submit qualifications for manufacturer.
	2. Submit shop drawings including piping layouts and schedules shall include dimensioning, fittings, types and locations of valves and appurtenances, joint details, methods and location of supports, anchorage, gasket material, grade of material and al...
	3. Submit manufacturer's certification that the pipe for this Contract was manufactured and tested in accordance with the ASTM Standards specified herein.
	4. Material Test Reports: For each type of gravity pipe, by a qualified testing agency.
	5. Field Quality-Control Reports: For each type of gravity pipe.


	1.08 CLOSEOUT SUBMITTALS
	A. Project Record Documents: Record actual locations of pipe runs, connections, catch basins, cleanouts, and invert elevations.
	B. Identify and describe unexpected variations to subsoil conditions or discovery of uncharted utilities.

	1.09 QUALITY ASSURANCE
	A. Perform Work according to the Commonwealth of Massachusetts Standard Specifications for Highways and Bridges standards.

	1.10 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this Section with minimum three years' documented experience.
	B. All PVC gravity pipe and fittings shall be from a single manufacturer. The supplier shall be responsible for the provisions of all test requirements specified. In addition, all PVC pipe to be installed under this Contract may be inspected at the pl...
	C. All HDPE gravity pipe and fittings shall be from a single manufacturer. The supplier shall be responsible for the provisions of all test requirements specified. In addition, all HDPE pipe to be installed under this Contract may be inspected at the ...
	D. Inspections of the pipe may also be made by the Engineer or other representatives of the Owner after delivery.  The pipe shall be subject to rejection at any time on account of failure to meet any of the requirements specified herein, even though s...

	1.11 DELIVERY, STORAGE, AND HANDLING
	A. Inspection: Accept materials on Site in manufacturer's original packaging and inspect for damage.
	B. Store materials according to manufacturer instructions.
	C. Protection:
	1. Protect materials from moisture and dust by storing in clean, dry location remote from construction operations areas.
	2. Provide additional protection according to manufacturer instructions.
	3. All items shall be bundled or packaged in such a manner as to provide adequate protection of the ends during transportation to the site.  Any pipe damaged in shipment shall be replaced as directed by the Engineer.
	4. Items deteriorate in sunlight and are slightly brittle, especially at lower temperatures, so care shall be taken in loading, transporting and unloading items to prevent injury to the items.  All items shall be examined before installation and no pi...
	5. Any pipe or fitting showing a crack or which has received a blow that may have caused an incident fracture, even though no such fracture can be seen, shall be marked as rejected and removed at once from the work.
	6. While stored, pipe shall be adequately supported from below at not more than 3-ft intervals to prevent deformation. The pipe shall be stored in stacks no higher than that given in the following table:
	Pipe Diameter (inches)  Max. No. of Rows Stacked
	8 or less     5
	12 to 21     4
	24 to 30     3
	33 to 48     2
	54 and larger     1
	7. Pipe and fittings shall be stored in a manner which will keep them at ambient outdoor temperatures and out of the sunlight. Temporary shading as required to meet this requirement shall be provided. Simple covering of the pipe and fittings which all...
	8. If any defective item is discovered after it has been installed, it shall be removed and replaced with an exact replacement item in a satisfactory manner by the Contractor, at the Contractor's own expense. All pipe and fittings shall be thoroughly ...
	9. In handling the items, use devices and methods as required to achieve the results specified herein. No uncushioned devices shall be used in handling the item.


	1.12 EXISTING CONDITIONS
	A. Field Measurements:
	1. Verify field measurements prior to fabrication.
	2. Indicate field measurements on Shop Drawings.

	B. Field Conditions:
	1. Minimum Conditions: Do not install gravity pipe when temperature is below 32 degrees F.



	PART 2 -  PRODUCTS
	2.01 STORM DRAINAGE PIPING
	A. Plastic Piping:
	1. Pipe:
	a. Material: PVC.
	1) PVC gravity pipe, overflow structures, and fittings, shall be manufactured from rigid polyvinyl chloride compound, Type 1, grade 1 with a Cell Classification 12454 as defined by ASTM D1785. The pipe shall be manufactured per ASTM D1785 and shall ha...

	b. PVC solid wall gravity pipe, overflow structures, and fittings shall be Type PSM, PVC SDR 35 with full diameter dimensions and shall conform to ASTM D3034, for sizes 4 through 15-in. Straight pipe shall be furnished in lengths according to ASTM D30...
	c. Style: Bell and spigot with rubber-ring sealed gasket joint.

	2. Fittings: PVC.
	3. Joints:
	a. Comply with ASTM F477.
	b. Gaskets: Elastomeric.

	4. PVC gravity pipe, overflow structures, and fittings shall have tapered bell and socket joints. The bell shall consist of an integral wall section with a solid cross-section elastomeric gasket securely locked in place to prevent displacement during ...

	B. Plastic Piping:
	1. Pipe:
	a. Material: Perforated PVC.
	1) PVC gravity pipe, overflow structures, and fittings, shall be manufactured from rigid polyvinyl chloride compound, Type 1, grade 1 with a Cell Classification 12454 as defined by ASTM D1785. The pipe shall be manufactured per ASTM D1785 and shall ha...

	b. Perforated polyvinyl chloride pipe shall conform to ASTM D3034 or ASTM 1760 in sizes 4 through 15-in. Perforations on perforated PVC pipe shall be two rows of 1/2-in diameter holes spread longitudinally, 6-in (maximum) apart and shall be oriented 1...
	c. Style: Bell and spigot with rubber-ring sealed gasket joint.

	2. Fittings: PVC.
	3. Joints:
	a. Comply with ASTM F477.
	b. Gaskets: Elastomeric.

	4. Pipe and fittings for perforated pipe shall be bell and spigot push-on joints meeting the applicable requirements of ASTM D3212, except that internal pressure test and vacuum test are not required. Fittings shall be solid wall.

	C. Plastic Piping:
	1. Pipe:
	a. Material: High Density (HDPE) Corrugated polyethylene.
	b. Comply with AASHTO M252, Type CP.
	c. Type: Perforated and Solid.
	d. Inside Nominal Diameter: As indicated on the Drawings.

	2. Fittings: Polyethylene and shall conform to AASHTO M252.
	3. Joints: Comply with AASHTO M252.


	2.02 CLEANOUTS
	A. Manufacturer: Josam or approved equal.
	B. Cleanout Lids and Frames:
	1. Materials: Cast Iron.
	2. Lid: Heavy-duty scoriated secured cover.
	3. Frame: Round access frame with anchor flanges.


	2.03 OVERFLOW DRAIN BASIN
	A. Material: PVC
	B. Manufacturer’s:
	1. Nyloplast or approved equal. The following model numbers refer to Nyloplast products:
	a. Drain Basin: 2812AG5, 2836AG10, 2830AG7, 2824AG5.
	b. Domed Grate: Ductile iron grate sized to fit drain basin.



	2.04 MATERIALS
	A. Bedding and Cover:
	1. Bedding: Fill type as detailed and specified in Section 02230 “Soils and Aggregates for Earthwork.”
	2. Cover: Fill type as detailed and specified in Section 02230 “Soils and Aggregates for Earthwork.”

	B. Subsoil: No rocks greater than 6 inches in diameter, frozen earth, or foreign matter.

	2.05 MIXES
	A. Grout: As specified in Section XXXXX “Grouting.”


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Verify that trench cut and excavation base is ready to receive Work of this Section.
	B. Verify that excavations, dimensions, and elevations are as indicated on Drawings.

	3.02 INSTALLATION
	A. Excavation and Bedding:
	1. Excavate pipe trench as specified in Section XXXXX “Trenching and Backfilling”.
	2. Hand trim excavation for accurate placement of piping to indicated elevations.
	3. Place bedding material at trench bottom.
	4. Level materials in continuous layers not exceeding 12-inch compacted depth.
	5. Maintain optimum moisture content of bedding material to attain required compaction density.

	B. Piping:
	1. As soon as the excavation is complete to normal grade of the bottom of the trench, bedding shall be placed, compacted and graded to provide firm, uniform and continuous support for the pipe.  Bell holes shall be excavated so that only the barrel of...
	2. All piping shall be sound and clean before installation.  When installation is not in progress, including lunchtime, the open ends of the pipe shall be closed by watertight plug or other approved means.  Good alignment shall be preserved during ins...
	3. When cutting pipe is required, the cutting shall be done by machine, leaving a smooth cut at right angles to the axis of the pipe.  Cut ends of pipe to be used with a bell shall be beveled to conform to the manufactured spigot end.
	4. The Engineer may examine each joint to determine whether any preformed joint has been damaged prior to installation.  Any pipe having defective joint surfaces shall be rejected, marked as such and immediately removed from the job site.
	5. Each length of the pipe shall have the assembly mark aligned with the pipe previously laid and held securely until enough backfill has been placed to hold the pipe in place.  Joints shall not be "pulled" or "cramped".
	6. Before any joint is made, the pipe shall be checked to assure that a close joint with the next adjoining pipe has been maintained and that the inverts are matched and conform to the required grade. The pipe shall not be driven down to grade by stri...
	7. Precautions shall be taken to prevent flotation of the pipe in the trench.
	8. When moveable trench bracing such as trench boxes, moveable sheeting, shoring or plates are used to support the sides of the trench, care shall be taken in placing and moving the boxes or supporting bracing to prevent movement of the pipe, or distu...
	9. Perforated pipe shall be installed with the top print line or location stripe at the 12 o’clock position so that perforations are placed down.
	10. If indicated on drawings or details, end caps used with underdrains with a 1 inch or 2 inch diameter hole in the center shall be included to slow the release of stormwater.
	11. Joints shall be made in strict accordance with the manufacturer's instructions.


	3.03 TOLERANCES
	A. Maximum Variation from Indicated Pipe Slope:  1/8 inch in 10 ft
	B. No single piece of pipe shall be laid unless it is straight.  The centerline of the pipe shall not deviate from a straight line drawn between the centers of the openings at the ends of the pipe by more than 1/8-in per 10-foot of length. If a piece ...
	C. If any defective pipe or overflow structure is discovered after it has been installed, it shall be removed and replaced with a sound pipe or overflow structure in a satisfactory manner at no additional cost to the Owner.  All pipe, overflow structu...

	3.04 FIELD QUALITY CONTROL
	A. Request inspection by Architect/Engineer prior to and immediately after placing aggregate cover over pipe.
	B. Testing:
	1. If tests indicate that Work does not meet specified requirements, remove Work, replace, and retest.
	2. Deflection Test:
	a. Allowable Deflection Test
	1) Pipe deflection measured not less than 90 days after the backfill has been completed as specified shall not exceed 5 percent.  Deflection shall be computed by multiplying the amount of deflection (nominal diameter less minimum diameter when measure...
	2) Deflection shall be measured with a rigid mandrel (Go/No Go) device cylindrical in shape and constructed with a minimum of nine evenly spaced arms or prongs. Drawings of the mandrel with complete dimensions shall be submitted to the Engineer for ea...
	3) Any section of pipe not passing the mandrel shall be uncovered at no additional cost to the Owner and the bedding and backfill replaced to prevent excessive deflection.  Repaired pipe shall be retested at no additional cost to the Owner.  Retested ...




	3.05 PROTECTION
	A. Protect pipe and aggregate cover from damage or displacement until backfilling operation is in progress.

	3.06 CLEANING OF GRAVITY PIPE
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	1.01 REQUIREMENTS
	A. The Contractor shall furnish all labor, materials, equipment, and incidentals required and install the high density plastic absorption field chambers and associated work as shown on the Drawings and as specified herein.

	1.02 SUMMARY
	A. Section includes high-density plastic absorption field chambers.

	1.03 RELATED WORK SPECIFIED ELSEWHERE
	A. Section XXXXX – Submittal Procedures
	B. Section XXXXX – Earthwork
	C. Section 02230 – Soils and Aggregates for Earthwork

	1.04 Payment
	A. The Contractor shall include all costs for performing any Work required under this Section as part of the appropriate portions of their submitted bid prices in accordance with the requirements for Measurement and Payment of the Contract and as refe...

	1.05 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	1. Include plans, elevations, sections, and mounting details.


	1.06 QUALITY ASSURANCE
	A. ISO certification or material testing requirements to be submitted:
	1. A third party materials testing laboratory shall be contracted.
	2. 3 random samples from sales distribution locations shall be obtained without manufacturer notification.
	3. Product samples shall be tested for: Tensile Flexural Modulus ASTM D790, Tensile Yield Strength ASTM D638, Environmental Stress Crack Resistance D1693, and Izod Impact ASTM D256.
	4. Materials testing lab shall contact the manufacturer and obtain the minimum property specifications.
	5. The materials testing laboratory shall prepare a report comparing the testing results to the minimum specifications.

	B. Contractor shall have at least 5 years of experience with work compatible to the Work shown and specified, employing labor and supervisory personnel who are similarly experienced in this type, size, and complexity of Work.
	C. Contractor personnel must perform on-site training with chamber manufacturer prior to construction and installation of leaching chambers.

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Section 016000 “Product Requirements” for transporting, handling, storing, and protecting products requirements.
	B. Unload, store, and handle chambers according to manufacturer instructions.
	C. Storage: Do not deliver chambers to job site earlier than one week prior to scheduled date of commencing installation.
	E. Repair property damaged from materials storage.

	1.08 WARRANTY
	A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace chambers that fail(s) in materials or workmanship within specified warranty period.
	1. Warranty Period: 1 year from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.01 ABSORPTION FIELD CHAMBERS
	2.02 MANUFACTURERS
	A. Products: Subject to compliance with requirements, provide one of the following:
	1. Infiltrator Water Technologies, LLC – H-20 Chamber (Traffic-Rated Series)
	2. Contech ChamberMaxx
	3. Cultec, Inc. – Contactor-100 HD Chamber



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine chambers before installation. Reject chambers that are damaged.

	3.02 INSTALLATION
	A. Install chambers, pipe fittings, accessories, and bedding materials in strict accordance with plans and instructions by the manufacturer.
	1. Upgrade Notice: At least 30 days to allow Owner to schedule and access the system and to upgrade computer equipment if necessary.
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	PART 1 -  GENERAL
	1.01 REQUIREMENTS
	A. The Contractor shall furnish all labor, materials, equipment, and incidentals required and install plants and associated work as shown on the Drawings and as specified herein.

	1.02 SUMMARY
	A. Section Includes:
	1. Preparation of subsoil and topsoil.
	2. Topsoil bedding.
	3. Trees, plants, and ground cover.
	4. Mulch.
	5. Fertilizer.
	6. Pruning.
	7. Maintenance.


	1.03 RELATED WORK SPECIFIED ELSEWHERE
	A. Section 02230 – Soils and Aggregates for Earthwork

	1.04 PAYMENT
	A. The Contractor shall include all costs for performing any Work required under this Section as part of the appropriate portions of their submitted bid prices in accordance with the requirements for Measurement and Payment of the Contract and as refe...

	1.05 DEFINITIONS
	A. Weeds: Vegetative species other than specified species to be established in given area.
	B. Plants: Living trees, plants, and ground cover specified in this Section, and described in ANSI Z60.1.

	1.06 SUBMITTALS
	A. Section 013300 “Submittal Procedures” for requirements for submittals.
	B. List of Materials/Suppliers: Submit a complete materials list (e.g., trees, erosion control matting, cedar stakes, shrubs, etc.) of items to be provided under this section, for review by the Engineer or representative before the purchase or use of ...
	C. Before digging the pits, the Contractor shall submit, for approval, their method of soil preparation and planting to perform the Work shown on the Contract Documents. Soil amendments shall be thoroughly mixed by approved methods. The soil around ea...
	D. Method of Work: Submit a list of proposed methods of execution of Work under this section for review by the Engineer when proposed methods are different from, or supplementary to, those specified herein.
	E. The Contractor must submit the following information to the Engineer immediately following the Notice to Proceed:
	1. Subcontractor(s): The name of a Landscaping Contractor, acceptable to the Engineer, who will be performing all landscaping Work (seeding, perennial planting, bulb planting and woody plant material).
	2. Prior satisfactory experience in the installation of Green Infrastructure Systems.
	3. Demonstrated capacity to accomplish the Work in the time allotted.

	F. The following is required prior to the start of landscaping Work:
	1. List of all materials and certificates specified within this item.
	2. Schedule/Methods of Operation/Maintenance Plan
	3. List of all equipment to be used.

	G. Submit minimum 10 oz sample of topsoil proposed. Forward sample to testing laboratory in sealed containers to prevent contamination.

	1.07 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: Include pruning objectives, types and methods; types, application frequency, and recommended coverage of fertilizer.

	1.08 QUALITY ASSURANCE
	A. Tree Pruning: ANSI A300 Pruning Standards for Woody Plants.
	B. Tree and Shrub Transplanting Manual, E.B. Himelick, 1991, International Society of Arboriculture.
	C. Perform Work according to American Standard for Nursery Stock, latest edition, published by American Association of Nurserymen, (AAN).
	D. Maintain one copy of each document on site.

	1.09 QUALIFICATIONS
	A. Certified Arborist:  Engage the services of a certified arborist certified by the International Society of Arboriculture (ISA), who shall be required to be present on Site while landscaping Work is in progress.
	B. Nursery: Company specializing in growing and cultivating plants with three years documented experience.
	C. Installer: Company specializing in installing and planting plants with 3 years documented experience.
	D. Tree Pruner: Company specializing in performing work of this section with minimum 3 years documented experience.
	E. Maintenance Services: Performed by installer.

	1.10 PRE-INSTALLATION MEETINGS
	A. Convene minimum one week prior to commencing work of this section.

	1.11 DELIVERY, STORAGE, AND HANDLING
	A. Deliver fertilizer in waterproof bags showing weight, chemical analysis, and name of manufacturer.
	B. Plants must be packed, transported, and handled with utmost care to insure adequate protection against injury.  Plant material must be delivered to the Site in such a manner as to not damage the bark, break branches, or destroy the natural shape of...
	C. When transported in closed vehicles, plants must receive adequate ventilation to prevent sweating.  When transported in open vehicles, plants must be protected by tarpaulins or other suitable cover material.
	D. Bare root material must be adequately protected from drying out and immediately heeled in after inspection. The bundles of heeled-in plants must be set upright on the ground, covered with mulch, and kept adequately moist until the time of installat...
	E. Each shipment of plants must be declared and certified free of diseases of any kind  with such necessary inspection certificates accompanying each shipment.
	F. To protect plant material from desiccation, the Contractor shall, when deemed appropriate and only on appropriate plant material, apply an approved anti-desiccant forty-eight (48) hours prior to transporting and fully cover plant material during tr...
	G. Plant material must not be dropped or in any way be mishandled during unloading. Plants damaged during transportation to the Site will be immediately rejected. Unacceptable conditions include, but are not limited to, the following: loose burlap or ...
	H. Deliver plant life materials immediately prior to placement. Keep plants moist.

	1.12 ENVIRONMENTAL REQUIREMENTS
	A. Do not install plant life when ambient temperatures may drop below 35 degrees F or rise above 90 degrees F.
	B. Do not install plant life when wind velocity exceeds 30 mph

	1.13 WARRANTY
	A. Furnish one year manufacturer warranty for trees, plants, and ground cover.

	1.14 MAINTENANCE SERVICE
	A. Maintain plant life for 18 months after Date of Substantial Completion.
	B. Maintain plant life immediately after placement until plants are well established and exhibit vigorous growing condition. Continue maintenance until termination of warranty period.
	C. Maintenance includes:
	1. Cultivation and weeding plant beds and tree pits.
	2. Applying herbicides for weed control. Remedy damage resulting from use of herbicides.
	3. Remedy damage from use of insecticides.
	4. Irrigating sufficient to saturate root system.
	5. Pruning, including removal of dead or broken branches.
	6. Disease control.
	7. Maintaining wrapping, guys, and stakes. Repair or replace accessories when required.
	8. Replacement of mulch.



	PART 2 -  PRODUCTS
	2.01 TREES, PLANTS, AND GROUND COVER
	A. Planting Stock:
	1. Species: According to Standardized Plant Names, official code of American Joint Committee on Horticulture Nomenclature.
	2. Identification: Label individual plants or each bundle of plants when tied in bundles.
	3. Plants: No. 1 Grade conforming to "American Standard for Nursery Stock" of American Association of Nurserymen (AAN); well-branched, vigorous and balanced root and top growth; free from disease, injurious insects, mechanical wounds, broken branches,...
	4. Trees: Furnish with reasonably straight trunks, well balanced tops, and single leader.
	5. Deciduous plants: Furnish in dormant state, except those specified as container grown.

	B. Trees Plants and Ground Cover: Species and size identifiable in plant schedule, grown in climatic conditions similar to those in locality of the Work.
	C. Herbaceous plants, vines, and groundcover must be vigorous healthy plants, a minimum two (2) years old, from cuttings, seed, or division, with well-developed root systems and crowns, as specified in the Plant Schedule.  Bulbs, corms, tubers and rhi...
	D. Plant material must be as shown on the Tree Planting Schedule as shown on the Contract Drawings. Where applicable, the Contractor shall provide freshly dug plant material. Cold storage or previously dug plants will not be acceptable. The Contractor...

	2.02 SOIL MATERIALS
	A. Topsoil: As specified in Section 02230 “Soils and Aggregates for Earthwork” Type Engineered Soil.

	2.03 MYCORRHIZAL FUNGI INOCULANT
	A. Mycorrhizal Fungi Inoculant shall be Mycor Tree Saver Transplant, as manufactured by Plant Health Care, Inc., Pittsburgh, Pa., Rhizanova Tree Transplant, as manufactured by Becker Underwood, Inc., or approved equal.
	B. Packets must contain a minimum of:
	1. One thousand (1000) live spores of Vesicular-Arbuscular fungi, including: Entrephosphora columbiana, Glomus clarum, Glomus etunicatum, and  Glomus sp.;
	2. Seventeen million five hundred thousand (17,500,000) live spores of  Ectomycorrhizal fungi (Pisolithus tinctorius);
	3. Biostimulant ingredients including Yucca schidigera extract; soluble sea  kelp extract derived from Ascophylum nodosum; humic acids; and  acrylamide copolymer gel as a water absorbent medium.


	2.04 MULCH MATERIALS
	A. Mulching Material: Composted, shredded hardwood bark, natural in color.

	2.05 ACCESSORIES
	A. Wrapping Materials:  Burlap.
	B. Stakes:  Softwood lumber, pointed end.
	C. Cable, Wire, Eye Bolts and Turnbuckles: Non-corrosive, of sufficient strength to withstand wind pressure and resulting movement of plant life.
	D. Plant Protectors: Rubber sleeves over cable to protect plant stems, trunks, and branches.

	2.06 SOURCE QUALITY CONTROL
	A. Test and analyze imported and existing soil
	B. Analyze to ascertain percentage of nitrogen, phosphorus, potash, soluble salt, organic matter and pH value.
	C. Provide recommendation for fertilizer and soil amendment application rates for specified planting as result of testing.
	D. Testing is not required when recent tests are available for imported soil. Submit these test results to testing laboratory. Indicate, by test results, information necessary to determine suitability.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Verify prepared subsoil and planters are ready to receive work.
	B. Saturate soil with water to test drainage.

	3.02 PREPARATION OF SUBSOIL
	A. Prepare subsoil to eliminate uneven areas. Maintain profiles and contours. Make changes in grade gradual. Blend slopes into level areas.
	B. Remove foreign materials, weeds and undesirable plants and their roots. Remove contaminated subsoil.
	C. Scarify subsoil to depth of 3 inches where plants are to be placed. Repeat cultivation in areas where equipment, used for hauling and spreading topsoil, has compacted subsoil.

	3.03 FERTILIZING
	A. Fertilizer Tablets: Twenty one gram (21 gm.) twenty four month (24 mo.) release tablets must be added to the top four inches (4”) of backfilled soil in the rates indicated on the following chart:
	Size of rootball or container Tablets per plant
	1 gallon        1

	B. Apply after initial raking of topsoil.
	C. Mix thoroughly into upper 2 inches of topsoil.
	D. Lightly water soil to aid dissipation of fertilizer.

	3.04 MYCORRHIZAL FUNGI INOCULANT
	A. Mycorrhizal Fungi Inoculant must be applied by means of a three ounce (3 oz.) premeasured dry formulation packet.  Mycorrhizal fungi inoculant must be added to the top six to eight inches (6-8”) of backfill soil in each planting pit and thoroughly ...
	Size of rootball or container    Ounces per plant

	3.05 PLANTING
	A. Unless otherwise directed by the Engineer, plant material may be transplanted from March 1st to May 1st and from October 15th to December 15th or as weather permits; deciduous material shall be planted from March 1st to May 1st and October 15th to ...
	B. No shipment of plant materials will be unloaded or planted by the Contractor until such materials have been inspected and accepted by the Engineer, and inspection certificates, if any, have been delivered. Plant material will be rejected if deliver...
	C. No planting shall be done except in the presence of the Engineer or the Engineer’s representative, and in accordance with the planting schedule.
	D. The Contractor shall proceed with and complete Work expeditiously, working within the seasonal limitations for each kind of landscape Work required.
	E. The Contractor shall furnish a certification from the nursery regarding the date of digging. All appropriate plant material must be sprayed in the nursery within forty-eight (48) hours prior to digging with an approved anti-desiccant.
	F. Plants will be delivered only when preparations for planting have been completed and plants can immediately be installed. If planting is delayed for more than six (6) hours after delivery, set plant material in shade, protect from mechanical damage...
	G. Container plants must be carefully removed from the containers or flats immediately prior to planting and set to the same depths as they were grown in the nursery bed or container, to the correct spacing indicated on the plans. Roots must be arrang...
	H. All plants will be subject to inspection and approval by the Engineer. Plants required for the Work will be inspected and tagged at the place of growth before being dug. The Contractor shall be responsible for all costs related to inspection of pla...
	I. All nursery stock furnished by the Contractor shall be subject to inspection within 48-hours after delivery of said stock. The plants will also be subject to such inspection during the life of the Contract, and infestations occurring on the stock a...
	J. The time of planting is subject to the type and size of the material, method of planting and approved planting schedule. The Contractor shall furnish a certification from the nursery regarding the date of digging for all applicable plant material.
	K. Sizes of planting pits will conform to the Contractors approved Shop Drawing submittals.
	L. Place plants for best appearance for review and final orientation by Architect/Engineer.
	M. Set plants vertical.
	N. Remove non-biodegradable root containers.
	O. Place bare root plant materials so roots lie in natural position. Backfill soil mixture in 6 inch layers. Maintain plant life in vertical position.
	P. Saturate soil with water when pit or bed is half full of topsoil and again when full. All plant material must be thoroughly watered immediately after installation. Planting will not be permitted unless a water truck is on Site and made available wh...
	Q. Approval of new plantings in each Bioswale will not occur until all landscaping Work has been completed. The Contractor shall be responsible for maintaining all new planted trees, as specified.

	3.06 PLANT SUPPORT
	A. Brace plants vertically with plant protector wrapped guy wires and stakes.
	B. Staking: All staking must be done during planting operation and must be maintained throughout the first year of the guarantee period.
	1. Trees must stand plumb after staking. Stakes, guys and straps must be removed at the end of the guarantee period, unless directed otherwise by the Project Manager. At the time the stakes are removed any holes left by the stake must be filled with E...

	C. Tree Support Method:
	1. Two stakes with two ties.


	3.07 TREE PRUNING
	A. When pruning trees is required, lightly prune trees according to ANSI A300 Maintenance Pruning Type: Crown Cleaning.

	3.08 SCHEDULE
	A. Plant Schedule: As shown on drawings.
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